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SYLLABUS

P BASIN DESCRIPTION

The Meramec River Basin lies wholly within the State of
Missouri and drains approximately 3, 980 square miles. The major
streams of the basin are the Meramec River , the Big River , and
the Bourbeuse River.  The topography of the basin may be described
as a highly dissected plateau with land surfaces sloping gently to the
north and becoming increasingly more rugged toward the south. The
climate is of the interior continenta l type , with wide ranges in daily,
monthly, and seasonal temperatures. Ave rage rainfall is about 39
inches. Population of the basin is approximately 212 , 000 (1960
census),  of which almost one -half resides within the St. Louis metro-
polita n area.  Approximately 62 percent of the basin is in timberland,
35 percent in cropland , and the rt~ma~iiing in other uses. Agriculture ,
forestry,  mining, and manufa cturing a re  the principa l industries in
the basin.

PROBLEMS IN THE BASIN

The flow of the Meramec River is extremely variable - insuffi-
cient during dry summer periods and destructive at other times.
During many periods the streams in the basin do not car ry  enough
water to provide adequate dilution of the wastes which empty into
them , nor do the stream flows provide suitable environment for recrea-
tion or fa vorable habita t for fish and wildlife. Approximately 129, 400
acres of land are  subject to flooding in the Meramec Basin , of which
10, 500 acres are also subject to flooding by Mississippi River back-
water.  The towns of Fenton , Times Beach , Valley Park , Pacific ,
Glencoe , and Cedar Hill have experienced flooding. Current average
annua l flood da mages amount to approximately $1 ,903 , 000. Recreation
has long been an important use of the Meramec Basin. However , with
the exception of a few private lakes and minor developments along the
natural streams, water-based recreation facilities are practically non-
existent. Outside of the metropolitan St. Louis area , the economy of
the basin presently verges on semi-depressed. Persistent unemploy-
ment and underemployment current ly prevail  in seven counties which
lie wholly or partly within the basin.
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NEEDS OF THE BASIN

The population of the basin , particularly in the lower portion ,
will show a significant growth in the future. It is estimated that, by
the year 2000 , the population of the basin will increase to 640 , 000 ,
and to 3, 000 , 000 by the year 2070. Except for the lower reaches of
the basin adjacent to the St. Louis metropolitan area , no significant
change in land use is anticipated. Substantial growth in manufactur-
ing can be expected in the lower basin. The need for space for thi s
increase in manufacturing will require utilization of land in the lower
Meramec Basin. Increased development in the basin will also occur
from new mineral discoveries and more efficient production of iron ,
lead , and other ores;  from increased demands for products of agri-
culture; and from rehabilitated and improve~ fores t  management with
new and expanded markets for wood materials. Provision of lake s
and water-based developments is needed to meet the pressing demands
for outdoor recrea tion. Influencing thi s potential growth will be the
ability of the streams in the basin to provide water in adequate quan-
tities and quality when and where needed.

PLAN FORMULATION

The objective of this study is to devise a sound program for
the development of water and related land resources to meet the
immediate and long-range needs of the basin in an orderly, efficient,
and timely manner.  To meet this objective , consideration has been
given to watershed treatment  of agricultural lands and forest  improve-
ments in the upper basin; multiple-purpose reservoirs on the main
streams and tr ibutaries;  and levees and flood plain regulation in the
lower basin. Development of water and related land resources is
based on retention of substantially all present agricultural land with
productivity increased by improved farming practices and flood con-
trol; retention of substantially all present forest  land under improved
management; provision of an adequate supply of water for anticipated
urban and industrial growth in the lower valley and for dilution to
maintain water quality control after practicable treatment of pollu-
tion sources; prevention of flood damages to agricultural and potential
urban and industrial a reas ;  preservation and improvement for public
use of outdoor recreation, presently afforded by streams and fores ts ,
and development of water areas to meet a growing demand for water-
based recreation; and production of hydroelectric power where prac-4 ticable to provide needed peaking capacity to supplement the pre-
dominant steam-generated capacity of systems now serving the
Meramec Basin and adjoining a reas .

2

R Ma r 64

L .. ~~~~~~~~~~~~~~~~~ - . .. . . - .. - . . - ,  . . . . . .- - . .- ... .. -~~~~~~~~~~~~~~~~~—~~ .-



r . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

BASIN PLAN

After consideration of various alterna tive solutions for satisfy-
ing present and future needs, a plan wa s developed for the basin con-
sisting of 7 main stream reservoir s, 1 2 tributary stream reservoirs ,
12 headwater reservoirs, 26 ang ler-use sites, and 9 local protection
projects. The basin plan would provide flood control approximately
equal to standard project flood protection in the lower basin with a
practical degree of protection in the upper basin against floods of
from 10- to 50-year frequencies; all the required water qua lity con-
trol needs and all supplemental water supply requirements to the
year 2070; recreation and fish and wildlife development to meet the
immediate and futur e needs to the fullest practicable extent ; and
improvement of economic conditions in the upper basin area . The
plan is flexible and provides for extension of services as they become
necessary and are  justified in the future.  The Southwestern Power
Administration , in reviewing the hydroelectric potential , stated that
the power which ~~ould be produced could not be marketed at the indi-
cated cost and load fa ctor , now or in the foreseeable future. Hydro-
electric power development is retained in the basin plan for further
consideration at such time as the need for , and the marketability of ,

L power warrants.

IMPLEMENTATION OF THE BASIN PLAN

The selection of the time sequence and order of development
for the various elements in the basin plan are  based on the projected
time patterns of wate r resource demands. Present proposals for

initial Federal participation are  limited to those elements of the basin
plan that current and projected needs indicate should be constructed
at this time. The following order of construction is proposed:

a. Initial construction within the next 10 to 15 years  of those
improvements for which there is an imminent need.

b. Later construction of those improvements for which there
is a foreseeable future need.

c. Deferred construc tion of those improvements which
presently lack economic j ustification but which may be needed in the
long-range program at such time as economi c cond itions war ran t .

3
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The following components of the basin plan , as shown on the
attached drawings, are recommended for initial construction: 4 main
stream reservoirs - Pine Ford , Irondale , Meramec Park , and Union;
3 tributary stream reservoirs - 1-26 , 1-28 , and 1-38; 6 headwa ter reser-
voirs - H-3, H-5A , H-8 , H-9, H-13A , and H-25; 21 ang ler-use sites;
and 5 local protection improvements for the Starling Airport, West
Watson Road , Weiss Airport, Valley Park , and Peerless Park areas.

Following completion of the initial construction, the following
elements in the basin plan should be reevaluated to determine whether
the projected needs are still valid and justification exists on which to
base a recommendation for authorization and construction; Washington
Park , Virginia Mines , Salem, I-33A , I-35A , H-4 , 1-1-6 , H-h A , 3
angler-use sites , and local protection for the Butler Lakes area.

After completion of improvements in the second construction
phase , the remaining components of the basin plan should be re-
exa mined to determine their need and economic justification.

COST

The to ta l cost of the basin plan , exclusive of power , is estimated
at $236 , 228 , 000 , of which $129, 156 , 000 would be required to àomplete
the initial improvements, $66 , 052 , 000 for subsequent improvements,
and $41 , 020 , 000 to complete the remaining elements at such time as
the needs and economic conditions warrant.

COORDINATION

The combined efforts of all interested Federal , State , and local
agencies in the water resources field were utilized and their views
given careful  consideration in development of the basin plan. The study
has been ful ly coordina ted with and has taken into account the views of
the Meramec Basin Corporation in matters of Federal interest in the
basin.

4
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RECOMMENDATIONS

The District Engineer recommends :

a . That the plan generally as formulated in thi s report be
adopted, as the comprehensive plan for development and beneficial uses
of the water resources of the Meramec River Basin. The plan includes:

( 1) Seven main stream reservoirs, 12 tributa ry stream
reservoirs, and 12 headwater reservoirs, as listed and for the purposes
shown in TABLES 43, 44 , and 45 , at a tota l estimated cost of
$216 , 820 , 000.

(2) Nine local flood protection projects for urban and
industrial area s , at a total estimated cost of $18 , 688, 000.

- (3) Twenty-six angler-use sites to provide needed access
and stopover poir~ts for float fishing , as recommended by the U. S. Fish
and Wildlife Service , at a tota l estimated cost of $720 , 000.

(4) Further consideration of the hydropower potential at
the main stream reservoirs at such time as the need for , and the market-
ability of , power warrant  such provision.

b. That four of the main stream reservoirs, designated as Pine
Ford , Irondale , Meramec Park , and Union; three of the tributary stream
reservoirs, designated as 1-26 , 1-28 , and 1-38 ; six of the headwater
reservoirs, designated as H-3 , H-5A , H-8 , H-9, H- 13A , and H-25; 21
of the ang ler-use sites downstream of the applicable aforementioned
reservoirs; and five of the local protection projects , designated as area s
Nos. 4 , 8 , 9, 11, and 12 , be authorized for construction for the purposes
of flood control , water supply, water quality control , fish and wildlife
conserva tion, recreation, and area redevelopment, as applicable ,
generally in accordance with the comprehensive plan and with suc h
modifications thereof as in the discretion of the Chief of Engineers may
be advisable , at a tota l estimated cost of $129, 156 , 000 , of which
$118, 095 , 000 would be Federal cost and $11, 061 , 000 non -Federal
cost , which includes reimbursable costs amounting to $8 , 731 , 000 for
water supply and recrea tion . Annua l costs for maintenance, operation ,
and major replacements are  estimated at $1 , 738 , 000 , of which $1 , 425 , 500
would be-Federal  costs and $312 , 500 non-Federal costs.

5
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c. Tha t , immediately following authorization of the reservoirs
and ang ler-use site s listed in b above , sufficient site investigations and
designs be made for the purpose of defining the project land s required,

P and tha t , subsequently, advance acquisition be made of such title to such
land s as may be required to preserve the sites against incompatible
developments.

d. Tha t , prior to construction of each of the main stream and
tributary stream reservoirs, responsible non-Federal interests give
assurances  sati sfa ctory to the Secretary of the Army tha t they will :

( 1) Repay the costs allocated to water supply, as deter-
mined by the Chief of Engineers , in accordance with the provisions of
the Water Supply Act of 1958 , as amended by the Federal Water Pollution
Control Act Amendments of 1961. Such costs will be determined by
applying the percentages given in TABLE 57 for reservoirs listed in
b above to actua l costs for initial construction, ope ration, maintenance,
and major replacements. Cost of water supply storage to meet needs
ove r the f irs t  50 years of the period of analysis is presently estimated
at $2, 483 , 000 for construction and $24 , 800 annually for maintenance,
operation, and major replacements. Cost of water supply from con-
version of storage to meet the needs covering the last 50 years  of the
period of analysis is presently estimated at $5 , 590, 000 for construction
and $43 , 700 annually for maintenance, operation , and major replace-
ments.

(2) Repay that portion of the construction costs allocated
to recreation, including the recreational aspects of fish and wildlife,
in accordance with the cost sharing policy outlined in H. R. 9032 , 88th
Congress. Such costs will be determined by applying the percentages
given in TAB LES 54 and 55 to actua l costs for construction , presently
estimated for those reservoirs  listed in b above at $103 , 000.

e. Tha t , prior to construction of each of the headwater reser-
voirs , responsible non-Federal interests give a ssurances satisfactory
to the Secretary of the Army that they will :

( 1) Provide without cost to the United States all lands ,
easements, and rights-of-way, including relocations and access roads
for all works of improvement for purposes other tha n public fish and
wildlife and recreational development.

6
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(2) Repay 50 percent of the construction costs allocated
to recreation , including the recreational aspects of fish and wildlife.
Such costs will be determined by applying the percentages given in

‘ 
TABLE 60 to actual costs for construction , presently estimated for

those reservoirs listed in b above at  $555, 000.

(3) Mainta in and opera te all works after completion in

accordance with regulations prescribed by the Secretary of the Army

or in lieu thereof pay the annual costs of maintenance , operation, and

major replacements, currently estimated for the reservoirs listed in

b above at $81, 800 annually.

f. That , prior to construction of each of the reservoirs listed

in b above , responsible non-Federal interests give assurances sati s-

fa ctory to the Secretary of the Army that they will :

(1) Undertake all practicable measures to control pollu-

tion of the streams subject to low-flow augmentation by adequate treat-

ment or other methods of controlling wastes at their source.

(2) Protect channel8 downstream of the reservoirs from
encroachment which would adversely affect  operation of the reservoirs.

(3) Hold and save the United States free from all wa ter

rights’ claims resulting from construction , opera tion , and maintenance

of the reservoirs.

g. That non-Federal interests be given the option to reimburse

the United States for the portion of f i r s t  costs of each reservoir , other

than wa te r supply, for which they are  responsible , by:

(1) Payment in lump sum prior to construc tion.

(2) Payment during construction in amounts proportional
to annual Federal construction costs , or

(3) Payment over a period of 50 years a fte r completion

of the project , with interest  during the repayment period.

h. That , prior to construction of each ang ler-use site listed

in b above , responsible non-Federal interests give assurances satis-
factory to the Secretary of the Army that they will :

7
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(1) Maintain and operate the site after completion in
accordance with regulations to be prescribed by the Secretary of the
Army.

(2 )  Hold and save the United State s f ree  from claims
resulting from construction, operation , and maintenance.

1. Tha t, prior to construction of each of the local protection
projects , responsible non-Federal interests give assurances satisfactory
to the Secretary of the Army thaL they will :

(1) Provide without cost to the United States all lands ,
easements, and rights-of-way necessar~- for the construction of the
projects; provide necessary relocations and alterations to highways ,
roads , and bridges; relocate and adjust all utilities; and construct
necessa ry interior drairage ditches.

(2) Hold and save the United States free from damages
due to the construction works.

(3) Maintain and operate all works after  completion in
accordance with regulations prescribed by the Secretary of the Army.

(4) Prevent encroachment on improved channels and
ponding areas , and , if ponding areas and capacities are impaired,
provide substitute storage capacity or equivalent pumping capacity
promptly without cost to the United States.

j. Tha t the reservoirs  in the comprehensive plan designated
as Washington Park , Virginia ~4ines , Salem, I-33A , and I-35A be 3
authorized for site preservation, a~.,d tha t sufficient site investigations
and designs be made for the purpose of defining the general project
lands required, provided that responsible non-Federal interests give
assurances acceptable to the secretary of the Army that they will pro-
tect such lands by zoning or by the acquisition of such title to such
lands as may be required to preserve the sites against incompatible
developments.

k. Tha t the general  comprehensive plan for flood control and
other purposes in the upper Mississippi River Basin, approved by the
Flood Control Act of 28 June 1938, be modif ied by deleting therefromf the reservoirs in the Meramec River Basin.

8
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U. S. ARMY ENGINEER DISTRICT. ST. LOUIS
CORPS OF ENGINEERS

420 L OCUST STRUT

ADDRESS REPLY io ST. LOUIS 2. MISSOURI 63102
DISTRICT ENGINEER

REFER TO FIL E

LMLED-PE 30 January 1964

SUBJECT : Meramec River , Missouri - Comprehensive Basin Study

THRU: Division Eng ineer
U. S. Army Eng ineer Division , Lower Miss iss ippi  Valley

TO: Chief of Engineers

SECTION I - INTRODUCTION

1. AUTHORITY

Thi s report is submitted in compliance with the following Congressiona l
Committee resolution , dated 6 April 1960 :

“Resolved by the Committee on Public Works of the House
of Representatives, United Sta te s , Tha t the Board of Engineers
for Rivers and Harbors be , and is hereL ,’, requested to review
the reports on Meramec River , Missour i , published in House
Document Numbered 686 , 71st Congress , and other reports ,
with a view to determining whether the exist ing project for  the
Merarnec River Basin should be modif ied in any way at the
present time in the in te res t  of flood control , wa ter conserva t ion ,
navigation , ~nd other purposes. Cooperation , as required by
law and regulations, with other Federal  agencies will  be
appropriate. The study shall be coordinated with and will take
into account the plans of the Meramec Basin Corporat ion in
matters  of Federal in teres t  in the basin. ”

2. PAST HISTORY AND PRIOR REPORTS

A repor t  on the Meramec River , published in 1930 as House Document
No. 686 , recommended no improvement  in the Meramec  Basin  at  that t ime 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



because of lack of economic justification. Later reports which summa-
rized the “308” studies in the Mis sour i , Upper Missi s s ipp i , and Ohio
River Basins resulted in a plan a uthorized by Congress in 1938, whichincluded r e se rvo ir s  in the Meramec River Basin as part of a system toreduce flooding on the Miss i s s ippi Ri ve r . A detailed plan for theMeran-iec Bas in , consist ing of three reservoirs, was prepared in 1949.Due to lack of general public acceptance, the plan was deferred for
further study.

3. -
‘ 

PURPOSE AND SCOPE

Thi s report is a review investiga tion made to determine the generalscale , fea tu res , and functions of the most suitable comprehensive planfor ultima te development of the water  and rela ted land resources of theMer amec River Basin , the f eatu re s  most urgently needed for  develop-
ment of the ultimate plan; the economic jus t i f ic a t ion  of such fea tu res :
and the extent of Federal and non-Fede ral participation therein .~~~~~e
guidelines established by Senate Document No. 97, 87th Congress, have beenclosely followed. The study reflects the views and interests of all water users ,as these are  represented by public agencies at all levels of government
and by private organiza tions, where such agencies reflect the public
interest in resources management. The scope of the study includes
establishment of trends of economic growth which would permit identifi-
cation of specific fu ture  problems of the area as they are related to theuse and development of water  and land resources .  Activi t ies  of theCorps of Engineers  in the prepara t ion of this report  included , but werenot limited to , reservoi r site reconnaissance surveys , damsite crosssection surveys , foundat ion investi gations , flood damage surveys ,hydrology studies , design anal yses .  re locat ion studies , economic
investigations, and over -all Coordinat ion with the Meramec Basin
Corporation and governmental agencies ha ving an interest in the projectdevelopment. The District  Engineer made a f ield and a i r  reconnaissance
of the basin. The following agencies participated in this study.

a. Federal agencies.

(1) The Department of Agriculture is engaged in a continu-
ing study, under separate authori ty ,  to develop a watershed protection
and management program for the basin . The plan of work for this studyis presented in APPENDIX H. The Soil Conservation Service and the
U. 5. Forest Service have cooperated in the Corps of Engineers ’ studyby furnishing an interim report on land use and capability and forest
resources , and have furnished designs and cost estimates for a limited

2
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number of headwa ter reservoi r  site s considered in thi s report  as
compatible with probable locations of larger downstream reservoirs
studied.

(2 )  The Department of Health, Education, and Welfare .
The Public Health Service made studies of the needs for wa ter supp ly
and wa ter quality control. As a basis for determining these water  needs ,
an economic base study was made , in cooperation with various other
agencies , which provided data within their own par t icular  f ields of
interest .

(3)  The Depa r tment of the Interior.

(a)  The U. S. Geolog ical Survey provided data on
stream flow and ass is ted in the groundwater study a nd in co l lecting
water quality informa tion.

(b) U. S. Fish and Wildlife Service evaluated  the
eff ec t s of wa ter reso urce deve lopm ent on the basin ’ s f ish and wildl ife
resources and recommended measures  to insure the g rea t e s t  benef i ts
to these resources , both in and below potential r e se rvo i r s , and esti-
ma ted monetary values of such benefits .

(c )  Bureau of Outdoor Recreat ion and National Park
Service have determined the recrea t ion  needs and how these needs would
be sat isf ied by the reservoi r  system formulated. The Bureau prepared
att endance and bene f it estimates , and the Pa rk Service de te rm ined land
and facil i t ies requirements  for ultimate development and est imates of
annua l operation and maintenance costs.

(d) Bureau of Mines evaluated the impact of the
reservoir  system on the mining indu str y and has p roj ected the impact
of the industry on the economy of the basin and its water resources.

( e) Sou thwestern Power Administra t ion has a nal y zed
the various hydroelectr ic  power pla ns studied to deter m ine whethe r the
power produced could be marketed at the indicated cost and load f ac to r s .

(4) The Federal  Power Commission furn i shed  power va lue
estimates and area-load-duration curve s and worked with the Corps in
studies of hy droelectr ic  power potential .

3 
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(5) The Department of Commerce, Area Redevelopment

Administration has assisted in developing data whereby project benefits

from economic development of the a rea  could be evaluated as to their

effects on unemployment in area s desi gna ted eli gible f o r  ARA ass is tance .

b. State agencies.

• (1) The Water Resources Board. This agency has a two-

fold function. The Board is charged with the development of water  and

other economic resources of the State. The Governo r appointed the

Chairman of the Board as Chairman of an Advisory Committee to present

to him the views of State agencies having an interest  in the report  of the

Corps of Eng ineers.

(2 )  The Missouri Division of Geological Survey and Wa te r

Resources.  The State Geolog ist has a c tive ly assisted the Corps in collect-

ing and furnishing geolog ical data throughout the basin. The Division

has also furnished a report on groundwater use and production capabi l i t ies .

(3) The State Park Board. The Board has cooperated with

the Na tional Park Service in planning recreat ion developments to be

installed at various rese rvo i r s  unde r stud y.

(4) The Wate r Pollution Board. The Board initiated a

stream survey in the Merarnec Basin and has collected da ta in the field

with a portable laboratory.

(5) The Sta te Highwa y Commission. The Commission

has reviewed the road relocation plans of the Corps of Engineers .

(6) The Conservation Commission. The Commission

has assisted the U. S. Fish and Wildlife Service in its cur ren t  stud y of

the Meramec River Basin.

(7) The Division of Commerce and Industr ia l  Development.

The Division has assisted the Corps of Eng ineers  in evaluating the

economic impact of the proposed plan of improvement on the commerce

and industry of the basin.

(8) The Universi ty of Missour i  Extension Service. The

Extension Service is presently ass is ting local groups in organiz ing  so

that they may ef fec t ive l y support zoning , urban a f f a i r s , and allied

concepts which are  related to water  resources development.

4 - 
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4. ROLE OF THE MERAMEC BASIN CORPORATION

a. Purpose. The Meramec Basin Corporation , incorporated in

June 1958, i s a  non-profit Missouri corporation composed of 75 board
members , representing widely diverse and civic-minded interests from

the basin and the St. Loui s metropolitan area. Most of thi s membership
is from outside the metropolitan area. As quoted from the articles of

incorporation , the Corpora tion has the following purposes:

“To conduct a program of research on the resources of the
Meramec Basin of Missouri and adjacent areas -- especially
those resources related to water -- through the use of the
best scientific methods and trained , unbiased technical
personnel by universities and colleges , and other similar
institutions and private and public agencies who can contribute
to such an objective - - to the end of developing a hitherto ,
undiscovered or unused method of proper assessment of the
resources and related problems of a region, as a guide for the

use thereafter by the people of such an area , and other agencies
and group s , in the development of the Meramec or other areas
for the general welfare of local communities, the state and
nation;

“To conduct a program of public education , particularly in the
Meramec Basin of Missouri , concerning the presence , the
absence, the quality, and abundance of all types of resources - -
natural and man-made - - and the problem s a ttached thereto ; to
the end of providing sound and accurate information to the public
for its proper enlig htenment as to the facts  and problems
connected to the general progress of the reg ion , and in doing
this to provide a specific program through printed information,

talks , films , forums , meetings , workshops, short courses ,
demonstrations, newspapers , radio , television, and any other
sui table method for the individua l citizen , civic , educationa l ,
and scientific groups of all kinds , schools , youth groups , and
any interested individua l or organization;

“To continue to be of service - - in the fields of technical and
scientific research , and public educa tion - - on the continuing
problems of development based on the resources of an area ,
particularly of the Meramec Basin. ”

5
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b. Research Project . The responsibility of the Meramec Basin
Corporation for research was focused initially through the Meramec
Basin Research Project , set up as an independent study group in 1959
at Washington University through the sponsorship of the Corporation
and the University. The report of the research group was published ,
in three volumes , between February 1962 and February 1963 , and has
been used extensively for reference and information herein. Federal
and State agencies contributed to the study. While some planning
features were discussed, the study report, in the words of Dr . Edward L.
Ullman, the study director , examined the Meramec Basin “to provide a
basis for economic development and proper planning , wi th particular
emphasis on water resource problems, demands, and opportunities. ”
He also stated that “the present report is a beginning, not an operating
conclusion , although some definite recommendations and their conse-
quences are indicated. ”

c. Extent of use of Research Proj~ ct report .  Volumes II and
III of the Research Project report have been accepted as the economic
base study for this report and are  presented as APPENDIX A and
APPENDIX B , respectively. Thi s report has been used by the Public
Health Service as a source of basic data for economic and population
projections to determine the need for water supply and wa te r quality
control. The re :reation agencies contributing to thi s report have also
used it together with other da ta in projecti ng the recreation needs .
Flood Plain La nd Use Maps contained in CHAPTER 2 , APPENDIX B ,
were used in determination of flood damages. Many of the i l lustrations
used herein were furnished by the Meramec Basin Corporation from
the Research Project report.

d. Cooperative PlanninK Committee. Among its responsibilities
for continuing service , the Corporation has been the sponsor of the
Meramec  Basin Cooperative Planning Committee since January 1962.
This committee is made up of area residents and State agency repre-
sentative s , with cooperating Federal agencies serving in an active

•~ dvisory capacity . The general  basis for the committee is described
as “. . . a means of effecting cooperative citizen-government participa-
tion in working out satisfactory answers on problems, in the Merarnec
Basin of Missouri , which have previously escaped solution. ” Thi s

• committee , with several  subcommittees , has functioned f rom its incep-
tion with the approval and cooperation of the Governor of Missour i ,
and is continuing its pra ctical function in reviewing fea tures  of the plan
of development and making recommendations with reference to local
problems and effects, particularly toward the need fo r understanding6



by basin residents of wha t is involved in planning reg iona l and related

developments. The views of the committee regarding the best plan of

development that should be undertaken for the basin have been trans-

mitted to the District Engineer.

e. Future responsibilitie !.~ The Meramec Basin Corporation

visualizes that it will play a vita l role as the project develops. One of

the important aspects is the question of the form and practicability of

assuring local participa tiOn in the sharing of cost. The Corporation

plans to undertake a research study which will explore all possible

means of achieving such required local sponsorship.

I
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SECTION II - DESCRIPTION OF BASIN

5. LOCATION AND EXTENT

The Meramec River joins the Mississippi River on the right bank
160. 6 miles above the mouth of the Ohio River , and is the first major
t r ibutary  entering the Mississippi River below the mouth of the Missour i
River. The basin lies wholly within the State of Missouri, contains
3, 980 square miles, and comprises all or portions of IS counties. See
PLATE !.

6. STREAMS

The drainage system Consis ts  of the Meramec  River  and it s  two
principa l tributaries , the Big River and the Bourbeuse River. These
major streams follow tortuous routes, and their directions change
abruptly in many places.

a. The Meramec River. This river has a drainage area of
2, 164 square miles , exclusive of the Big and Bourbeuse River  sub-basins ,
and a length of 220 miles.  It r ises in Dent County , f lows in a n o r t h e r l y
direction to a point nea r Maramec  Spring , mile 168.8, then follows a
general  nor theas ter ly course to the v ic in i ty of Kirkwood , Missour i ,
near mile 19. 0 , where it  turns toward the southeast  to join the Missi ss ipp i
River about 12 miles south of St. Louis , Missour i .  It has a total fa l l
of 1, 025 feet with about half of thi s fall occurring in the uppermost 40
miles .  The flood plain along its valley conta ins about 55 , 600 ac res ,  of
which 26 , 900 acres  lie above the mouth of the Bourbeuse Ri ve r at mile
64.8. An additional area estimated at  18, 000 ac res  lies itt the flood
plains of the minor tributaries.

b. The Big River. In general , the Big Rive r parallels the
eastern boundary of the watershed , rising in the northern part of Iron
County and joining the Meramec River at  mile 37. 5 , about 3 mi les
upstream of Eureka. It has a drainage area of about 968 square miles
and a length of 137 miles above its j unction with the Meramec  Rive r .
It has a total fall through its length of about 970 feet with a little more
than half the total fall occurring in the uppermost 9 miles of the s t r eam.
The flood plain of the Big River consists of about 23 , 300 a c r es ,  with an
additional 4, 600 acr es of flood plain along its t r i bu t a r ie s .

c. The Bourbeuse River. The r iver  has i ts  source in Phel ps
County and follows a course general ly paral le l  to the no r the rn  boundary

8
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of the basin , entering the Meramec Ri ver at  mile 64. 8. The Bourbeuse
River is about 145 miles in length and has a drainage area of about 848
square miles. It has a total fall of about 740 feet with about 50 percent
of the over-all  fall  occurr ing in the uppermost 18 miles.  The flood
plain consists of about 22 , 300 a c r e s  aicrig the main s t ream with  an
additiona l 5, 600 acres  along t r i b u t a r i e s .

d. Minor tr ibutaries.  The t r ibu tar ies  of the Mer arnec  and Big
Rivers rise in the forested hills in the south and cen t ra l  pa r t s  of the
basin and are  generally clear. However , those of the Bourbeuse Ri ver
flow through predomina ntly f a r m  country in the nor th  and a r e  more
turbid. Numerous large perennial  spring s , especiall y Maramec Spr ing
near St. James , contribute to stream flow. However , some of the
smaller streams become trickles or cease flowing in the drier periods.

7. TOPOGRAPHY

The basin lies on the northern flanks of the Ozarks, and the water-
shed include s portions of the Salem Platea u and St. Francois Mountain
sections of the Ozark Plateau’s physiographic province. The area is
unglaciated and has been subjected to long periods of erosion r e s u l t i n g
in at least partial peneplanation with the development of s t reams having
meandering courses. Subsequent and repeated uplift caused the streams
to carve deep valleys along their  meander ing  pa ths.  Some of the i n t e r -
valley land is a high plateau of gentl y ro l l ing  topograp hy and f la t l ands ,
highly contras ted to the genera l ly rugged topography exhibit ed e l sew h ere
in the basin. Althoug h the area as a whole is not much hi gher tha n the
rest  of the State, a few hills in the Bi g River  headwaters  r ise to eleva-
tions which are  maximum for the Ozarks.  Local re l ief  averages  between
ZOO and 400 feet.  Bare rock hi l ls,  rock b luf f s , and sparse ly cove r ed
cedar glades are common in the uplands. On the slopes of the

• St. Francois Mountains at  constricted gorges called “ shut-ins ” , low
wa terfal ls  a re  developed. In general, the basin may be described as a
hig hly dissected plateau , with the land su r face  sloping gentl y to the
north and becoming increasing ly more rugged towa rd the south. See
FIGURE 1, TERRAIN.

8. GEOLOGY AND SOILS

The rocks of the basin range f rom pre -Cambr ian  g r a n i t e s  and
felsite s itt the south , throug h the predominant Cambr ian  and Ordovician
cherty dolomite s to Miss iss ipp ian  sediments in the extreme eas t ,  and
to Pennsy lvanian clays and shales in the nor the rn  port ions.  These
rocks dip more steep l y awa y from the southern St. Francoi s M o u n t a i n

9
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ar ~i tha n does the natural  ground . Consequently, they are  bevelled ,
and progressively younger forma tions are  exposed to the north and
northeast .  This regiona l inclination is interrupted frequent l y by faults
cutting across the rocks. Sink holes, dry valleys , caverns , spring s ,
and related solution fea tures  a re  common and abundant in the cherty,
carbonate rocks. See FIGURE 2. CAVES AND SPRINGS. The upland
soils clearly exhibit the parent materia l , chert-f i l led, deep-red plastic
clays from the cherty carbonates throug h li gh t -gray  plastic clays from
the Pennsylvanian shales.  Weathering produces residua l soils va rying
from a few feet in thickness up to 50 or more feet , depending pr imar i ly
on the rock type. The soft shales and sandstone s of the northwest  basin
show the deepest weathering.  The northern and northea stern r im of the
basin has received a coa t of loessial  soils which have extensively
modified the otherwise residua l soil. Valleys show all ranges of
alluvial soil types f rom gra vel-choked streambeds to flood plains of
stratif ied sands and gravels  topped with silts and clay. With the excep-
tion of the soft Pennsylvanian sediments.  most of the rocks of the basin
have more tha n adequate strength charac te r i s t i cs  for founding dam
structures.  Deficiencies in foundations woul d most commonly be
encountered due to solution features , faulting , erratic and deep rock
weathering , and closely spaced joint pat terns.  Suitable fi l l  material
is generally obtainable from these alluvial deposits. APPENDIX D
contains additional data on geology and soils in relation to planned
improvements.

9. CLIMATE , RAINFALL, AND RUNOFF

a. Climate. The climate is of the interior continental type
in which temperatures cover a wide range in the dail y ,  monthly, and
seasona l values. The a i r  masses tha t generally inf luence the c l imate
move predominantly from the southwest , f requent l y bringing mois ture-
laden air from the Gulf of Mexico. At other times , it is the same
southwesterly flow of a i r  which brings in the hot, dry air  f rom the
desert southwest that results in droug ht conditions. Frequently in
the winter months , cold Canadian a i r  masses dip down and bring
Arctic air into the basin.  The average annua l temperature  is about
57° F. with extremes of -33° and 115° F. havi ng been recorded in
the basin.

b. Rainfall.  The average annual  rainfall  for the ba sin as
computed from 12 long-term stations is about 39 inches.  The mean
low is 35.44 inches and the mean high is 42 .51  inches, The normal
growing season is from mid-April to mid-October , and about 23 inches

10 •



— - - 

I.- ,-,

~~ ~~~~~~~~~~~~~~ ~~~, 
~~~~~~~~~~~~~~ (‘~~~~~

~~~~~~~~~~ J ~~ •.. - .• . • • .• .• .•• .. -

~J’~ 1fl ~~~~~~~~~~ V ~~ ~ I
~~~~~~~~ r ~~~~~~~~ 

(—.
‘.‘(

• 
i:. . V\\ -

) . ,4

~~ ~.
. .I S ~~~~~~~~~~~~~~ .

~
,•• • • I’ • .

~~~ 
(. 

, . ‘ . 

~ 1 r
- 

. 
~~~~~~~~ K

“% L.S . 
S... • . . • 

.

~~ 
(

~l
ç -

/ )~ 4’ 
I 

-

~~

• ••

~~ / (
1

r ‘~~“ :I . <~ :. . . \_S___ •\ 
.

Z \~~~.) .

~. 
S / I

0 
1 - - - 1 k

— ‘A • 
-

I ~ . I— C I I’ (..

L

/ 
- 
j

LU 
L ~~

. 

. 
—

S. 

• ;
I_I_I . # 

“ /E

I ~~ *, 

~~ 

7

\~/\ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - 

-

“—s %J~.., ~~~~~~~ 2
lOa ‘N F ~~

’URE 1

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

- 
~
-- - - • •

~
——



v 
~~~~~~~~~ 

• 

~~~~~~~~~
- - •- 

-~~~~~~~~

H! ii ~~;:~ 
JL !:

• 
~ ~T 

~~~ 

~

.~~
/ ~~~~~~~~~~ ~ ~~~~~~~~~~~~~~ s~__.,. . • . ,----“! ~~~~~~~~~~~~~~~~~•‘

~ --2 ~ 
. -• —...... . ~ i

(

) 

~~~~~~~~~~~~~~~~ 
~~-‘7 ‘-‘

) 
~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 

-
~~

-
~~

V ( 
~~~~~~~~~~~~~~~~~~~~ 

- •~ •), 1 / / -~~ 
/

~ I 
—~~~ ~~ ~~~~~~~~~~~~~~~~~~ ~~~ i

i ~~~~
I ~~~

•
‘ /

9 (i  / I ,  (
I / 

~~~~~~~ / \\\ ~~7\ / -
,•

__
\~ / ç-~~~~~

: ~~~~ ~~~~~~~~~~~~~~~

• — I~~ 

;,~~~ L

_ 7 ) —
~--__J \~ __ “ , / ~

, !~—~~~~ / — -‘ ‘7

~~~~~~~~ 

~~ : /ç 
~~~~~

~~~~I~
7TT-

7~ 

& , -/ ~J

\~•J ~
\ /

1 ~~~~~~ 

~~~~~~~~~~ ~ 
‘
~~ /LU / ~~

— 
~~~~~

• 
~~~~~

• 
/ —

-•

) ,/ lOb / i —  ~~.

_ _ _ _ _  _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



• -.•—- -

~~~~~~~~~~~

of rainfall  or 59 percent of the annual total fal ls  in thi s period. The
greatest deviation from the mean usually occurs during the months of
July and August, with the possibility of extremely heavy rainfall or
extreme droug ht conditions. Snowfall is usuall y limited to the period
from October to April and seldom covers the ground for  long periods.
Average annua l snowfall is about 16 inches.

c. Runoff, General storms with heavy rainfall extending for
several days ha ve produced the most noticeable runoff .  Relatively
slow infiltration results in a high rate of runoff, and the steep topo-

graphy allows runoff to reach  the main s t reams quickly. The further-
most downstream gages on the Meramec , Bi g, and Bourbeuse Rivers
are  at Eureka , Byrnesvil le , and Union , respectively. The extremes
and ave rage flows in cubi c fee t  per second recorded at  each of these
stations are  shown in TABLE 1. The greates t  known discharge at
Eureka , 175 ,000 c.f. s., occurred in 1915 , and the lowest of record ,

196 c.f. s., occurred in 1936. The runoff from the 1915 flood at

Eureka amounted to 5. 32 inches over the upstream area , or almost

50 percent  of the average  annua l runoff at thi s point. The maximum
monthly runoff  at Eureka for the period of record was 22 , 600 c. f.  s.
and occurred in April 1927 , while the minimum monthly runoff of

236 c. f. s. occurred in October 1956. The long-term average  monthly
runoff at Eureka ranged from a maximum of 6 , 026 c. f . s. in April to
a low of 1, 114 c. f .  s. in September . The average  annual  runoff at
Eureka is equivalent to 11 inches of rainfall over the upstream drain-

age area .  Additional informa tion is contained in APPENDIX C.
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(I) Major floods. A major flood in the Meramec Basin
is one tha t is generally widespread with stages at Valley Park , mile
22 above mouth of Meramec River , reaching approximately 30 feet.
Flood stage at  this sta tion is considered to be 16 feet .  Listed in
TABLE 2 are the major floods and stages at Valley Park. Although
the flood in 1957 reg istered a stage of 32 feet at Valley Park , flooding
in the upper reaches of the tr ibutary system was not as widespread as
the other floods. The storm causing this flood was centered over the
lower portion of the basin.

TABLE 2
Major floods

Occurrence Stage at
Month Year Vallej r Park

Aug 1915 37.8
Feb 1916 34.4
Jun 1945 33. 0
Jul 1957 32.0
Mar 1904 31. 1
Mar 1913 30.8
Oct 1919 30. 7
Jan 1950 30.0
Dec 1942 28. 7

Complete da ta are not available for the yea rs  1904 , 19 13 , 1916 , and
1919, but crest stages at Valley Park are a matter of record.

(2) Droug~~s. Low flows occur regular ly  within the
Meramec Basin for periods of 1 to 8 months , but these periods
generally cause only minor inconvenience and damage in res t r ic ted
areas .  Study of streamfiow records for the past 40 years from the
Eureka, Byrnesville, and Union gages indicates that, while each
station may have periods of low flow not in common with the others ,
they do have in common five prolonged periods of low flow. These
periods are  1930-31 , 1933-34 , 1939 -41 , 1952-55 , and 1955-57 . By
far the most severe period for duration , as well as accumulated
deficiency, was that for 1952-55. Furthermore, with a break of onl y
1 to 2 month s , thi s drought continued until January 1957. Flows at
Eureka for the combined 1952-55 and 1955-57 periods were onl y 39
percent of the long-term monthly average  for a period of 1, 737 days.
The accumulated deficiency amounted to 6 , 315 , 732 a c r e - f e e t  of r un-
off at Eureka .
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10. MAPS

Investiga tions for this report are based principally on maps
published by the U. S. Geological Survey, Depa r tment of the Interior.
These maps are  available for the entire basin area . Maps published
in the early part of 1900 are  to a scale of 1 to 62 , 500 and later maps
are to a scale of 1 to 24, 000. Reservoir maps were prepared from
these maps and aerial  photos of the basin area,  The aer ia l  photo s)
which were obtained from the Eastern Aerial Photography Laboratory,
U. S, Department of Agriculture , were prepared during the period
1954 to 1959. An aerial  mosaic of the basin was prepared from these
pho to s by the Corps of Eng ineers.  County and State road maps were
utilized in the relocation studies. Topograp hic surveys of damsites
at Meramec Park and Union , which were prepared for the definite
project studies in 1949, were utilized for these sites.

14 
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SEC TION III - PRESENT ECONOMIC DEVELOPMENT

11. POPULA TION

The 1960 population of the basin was approximately 2 12 , 000 , of
which almost one -half was in the St. Louis Metropolitan Statistical Area .
The St. Louis Metropolitan Statistical Area in 1960 comprised the city
of St. Loui s , St. Louis County, St. Charles County , and Jefferson
County in Missouri; and St. Clair and Madison Counties in Illinois.
The remainder of the population is scattered throughout the basin.
Although the central and southern counties of the basin lost population
between 1950 and 1960, most counties , including those close to St. Louis ,
gained in population. Thi s gain was in sharp contrast to the trend for
Missouri as a whole , where some 88 counties lost and only 26 counties
gained , although the Sta te as a whole showed an increase in population
of about 8 percent. In those counties which had an over-all  gain in
population , increases were primarily in the larger  towns rather tha n
in the rural areas .  The population per square mile in the Meramec
Basin ranges from 131 in St. Loui s County to 14 in Man es and Dent
Counties. The average population density is 53 persons per square
mile. See FIGURE 3, POPULATION , 1960. Historical data on popula-
tion of the United States as compared with the Meramec River Ba sin
and the St. Louis Metropolita n Stati gtical Area are  shown in TABLE 3.

TABLE 3
Population

United States, Meramec River Basin, and
St. Louis metropolitan area

Average annual change Percent of
Population ( thousands) (percent)  U . S. total

St. St. St.
Meramec Loui s Meramec Louis Meramec Loui s

United River met. United River met. Rive r met.
Yea r States Basin area State s Basin area Basin area

1910 92 , 700 121 1, 032 -- -  - - -  - - -  0 .13  1 .11
1920 106 , 800 115 1, 166 +1 .43 -0 .50 + 1 .23  0 . 1 1  1.09
1930 123 , 600 108 1, 387 +1 .47 -0.61 +1 .75 0.087 1 . 1 2
1940 132 , 100 122 1, 464 +0 .67 +1 . 23 +0. 54 0 .092 1 . 1 1
1950 151 ,700 141 1,719 +1.i9 + 1.46 +1 .62 0.093 1.13
1960 180,700 212 2,060 +1 .76 +4.16 +1 .83 0.12 1.14
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12 . LAND USE

There are approx~rnately 2 , 547 , 000 acres within the Meramec
River Basin , of which 62 percent is in timberland , 35 percent is in
cropland and pasture , and the remaining 3 percent is in other use.
See FIGURE 4 , LAND USE , and APPENDIX A. The gentl y rolling
terrain to the no rth and the narrow alluvial valleys throug hout the
basin are predominantly agricultural. Southward the land becomes
more rugged and heavily wooded. There are 396 , 000 acres in the
south central portion of the basin which lie within the boundaries of
the Clark National Forest and are under multiple-us e management
for wildlife, forests , water, and recreation, Nine percent of the
total area within the basin is under State or Federal ownership.
Approximately 5 percent of the total area of the basin lies within
the flood plains . About 61 percent of the bottom land is in crops
and pasture , 36 percent in timberland and other uses , and 3 percent
in urban or recreational use. Most of the urban and recreational
use areas are concentrated downstream from the town of Pacific ,
mile 49 above the mouth of the Meramec River. The recreational
use facilities in these areas consist primarily of week-end dwellings ,
locally referred to as “clubhouses” . In general , these dwellings
are of economical -type construction with living quarters buil t well
above the more frequent flood levels. Land use distribution in the
flood plains is shown in TABLE 4.

16
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13. AGRICULTURE

Excluding St. Louis County , about 25 percent of the basin ’s
labor force is engaged in agr icul tura l  pursui ts .  In the central  and
southwestern counties , agr icul ture  employs about 30 percent of the
total labor force. Although the number of f a rms  in the basin has
declined since 1930 , the size of i ndividua l operating units has
increased. In contrast  to other par ts  of the basin , farming acreage
in the bottom lands has increased sli ghtly since 1930. At the present
time , the average size of farms in the Meramec Basin is approxi-
ma tely 300 acres .

a. Crops. Crop production is princ ipally for a livestock
economy . The principal crops grown a re  corn , wheat , soy beans ,
oats, alfalfa, lespedeza , clover , and fescue. See FIGURE 5, CROP
ACREAGES, 1959. The basin depends princi pally upon the flood
plains to produc e the major portion of the gra in  and hay needed for
livestock feeding. The soils in the bottoms a re  fer t i le , well drained ,
and easily tilled. Other basin soils are suitable mostly for timber
and pa sture ra ther  than crops. Therefore , the bottom lands a re
the “life blood” of the f a rm , and , as suc h , a re  intensively cult ivated
with resul t ing hi gh yields. Yields have r isen to two to three time s
wha t they were in 1930. Comparative average yields are  shown in
TABLE 5. See PART I. APPENDIX G, for data on land capability.

TABLE S
Average 196 1 crop y ie lds

M e ram e c
United Meramec  Basin
States Missouri Basin* flood plain

Corn (bu/ac) 61.8 62.0 57.3 70-90
Wheat ( b u/ a c )  23 .9 30 .5  29.0  30-35
Soybeans (b u/a c ) 16. 5 24 .5 21.6 30
Oats (bu/ac) 42. 2 35.0 36.0 --
All hay ( t o n s / a c )  1 .74 1 .70 1.80 2 . 5 to 3 . 5

C:cThe average yields shown are for the eight basin counties wh1ch
have a significant amount of land in the flood plain downstream
from the reservoirs considered. These counties include Washington ,
Crawford , St. Louis , J e f f e r son , F r a n k l i n , Gasconade , St. F ranco i s ,
and Phel ps Counties .
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b. Livestock. Of all farm products sold in 1959, live stock
products accounted for approximately 70 percent of the total. The
value of farm products sold for those Counties having more than 20
percent of their area within the basin~’ is shown in TABLE 6.

TABLE 6
Value of farm products sold

All livestock Forest  products
and l ivestock and hor t icul ture  All fa rm

All crops products specialty products products
Year  ($ 1 , 000) ($ 1 , 000) 

— 
($1 , 000) ($ 1 , 000)

1949 8, 646 27 , 830 329 36 , 805
1954 8,299 24,388 195 32,882
1959 11 , 267 33,961 3, 635 48,863

14. INDUSTRIES

a. Fores t ry.  There are  1. 5 million ac re s  of fo res t  land
in the Meramec Rive r Basin best  suited to producing tree crops.

• About 24 percent  o f the fores t  area  is in saw timber , 40 pe r cent in
pole timber , and 15 pe r cen t in seedling s and sap l ings.  The remainder
is not ade qua tely stocked. The major i ty  of the fores t  land is pr iva te l y
owned. The principal wood products produced in the basin a re  rail-
road c r oss ties , f looring , cha r coa l , bar re l  staves , posts , poles ,
tool handles , and lumber. Approximately 27 million board feet  of
saw timber is c ut annua lly in the Meramec  River  Basin , of which
approximately half is made into hardwood flooring. Charcoal  is
next in importance as a wood product. The total sales of wood and
wood products at  plants in the Meramec  Basin in 1960 amounted to
approximately $9 million. The value of t imber supplied by land-
owners was about 40 percent  of thi s fi gure.  Forestry occupation
does not account for a large percentage  of the total emp loyment in
the basin. Approximately 600 persons find ful l -  or p a r t - t i m e  work
in t imber resource indus t r ies.  The annual  payroll is approximately
$2 . 3 mill ion , with an additional $3 . 7 million paid to landowners and
loggers supp ly ing wood to processing plants.

b. Mining .  This indus t ry , once the dominant  ac t i v it y  in
the M e r am e c  Bas in , has declined in recen t  years. In 1960, mining

*Crawford , Washington , Dent , Frankl in , Je f fe rson , Phel ps ,
St. Francois , Gasconade , St. Loui s , }vla r i e s , and Iron Count i e s .
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act iv i t ies  employed a relat ively small proportion of the basin ’s
inhabitants. Over the last  10 years , the Meramec Basin accounted
for about 36 percent of the total value of minerals produced in the
Sta te . See FIGURE 6, MINING AREAS. The value of mineral pro-
duction in the basin has ranged from a hi gh of $63 , 050 , 000 in 1956
to a low of $48 , 208 , 000 in 1961. TABLE 7 shows the relation of the
Meramec Basin to the total value of mineral output of the State of
Missouri.

TABLE 7
Comparison of the value of mineral production

in the Meramec Basin and State of Missouri ,
1952-1961

Meramec Basin as -

Year Meramec Basin Missouri  percent of Missouri

1952 $56 , 042 , 083 $140 , 249, 000 40 . 0
1953 50,453,694 128,207,000 39.4
1954 53,366,168 136, 288,000 39.2
1955 60, 211 ,426 157,588,000 38.2
1956 63, 050 , 526 170, 113 , 000 37. 1 —

1957 57.563.380 159,209.000 36.2
1958 48,504 ,508 150,538,000 32.2
1959 51 , 460 , 002 164 , 025 , 000 31.4
1960 51 ,781 ,706 162~ 244 ,000 31 .9
1961 48,208 ,556 151 ,288,000 31.9

(1)  Lead. Th~ “lead belt” , located in the southeas tern
part of the basin , has been the major source of domestic lead for over
50 years. In 1960, the basin produced 42 percent of the total U. S.
output , valued at $23 million, Zinc , copper , silver , cobalt , nickel ,
and cadmium are also recovered from the lead mining operation.

(2)  Bari te . Missour i  ranks second to Arkansas  in
quantity of bar i te  produced , but ranks f i r s t  in value of production
because of the high grade of ore marketed . In 1961 , 238, 000 tons of
barite , valued at $3. 2 million , were produced in the Meramec Basin.
Yearl y output was hig hest  in 1956 when 382 , 000 tons , valued at  $4. S
million , were mined.

(3) Iron. In No vember 1962 , there  was one producing
iron ore mine a few miles outside the bas in  boundary and one major

20 
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iron ore mine being developed at Pea Ridge in the basin. The former

mine is now mining and upgrading about 2 , 000 long tons of i ron ore
per day. In 1961 , the to tal output f rom the basin was 240 , 700 long
tons valued at $2 .8 million. The Pea Rid ge plant , presently unde r
construction , will have an ultimate capacity of 12, 000 long tons of

mine-run iron ore per day. The plant is expected to become opera-

tional early in 1964 , at which time the mine and mill will employ

from 800 to 900 workers .

(4) Limestone. The Meramec  Basin produced $11
million worth of limestone products in 1961. The dolomite found in
the western and cent ra l  por t ions  of the bas in  is used locall y for road
stone and agricul tural  lime . High calcium lime stone , p reva len t  in
the eastern part  of the basin , is s uitable for co n crete aggr egate and

cement and lime manufacture .

(5) Sand, gravel, and clay. Dredging of alluvial river

deposits in the lower basin , particularly in St. Louis County , pro-

vides a major source of sand and gravel. Although sand can also

be obtained from the Missouri and Mississ ippi R ive r s , high qual ity
gravel is only available to the St. Louis area from the Ozark streams.

Because transportation costs are a large part of the final cost of

gravel , it is desirable to have mining operat ions as close to the
St. Louis area as possible. Five million tons of construction sand

and gravel , valued at $6.3 million, and 487, 000 tons of silica sand ,

valued at $1.8 million, were obtained from the Meramec Basin in

196!. Silica sand is used primarily for glass manufacture, grinding ,

and polishing. In 1960, Missouri ranked fifth in the nation in the

value of clay mining. The Meramec Basin clay fields yielded

727 , 500 tons of r e f rac tory  clay valued at $3 .4  mil l ion in that  ye a r .

c. Manufactur ing.  Althoug h there  is manufac tu r ing  in many
small towns throughout the basin , St. Lou is r epresents the ma j or
center .  St. Louis leads the nation in d ive rsi f i ca t ion  of i n d u s t r y,  and

this d ive r s if i ca t ion  give s the area  a solid base for economic stabili ty .
There are  over 3 , 000 manufac tur ing  es tabl ishments  in the a r ea , and
no one industry  employs more than 10 percent of the total manufactur-
ing employment. The labor force in the St. Loui s metropoli ta n a rea
has grown approxima tely 12. 5 percent  between 1950 and 1960. During

the same period, employment increased by approximately 12. 1 percent.

The trend toward increased unemployment in the nation is r e f l e c t e d
in the St. Loui s metropolitan area where  unemployment inc reased

2 1
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from 4 percent in 1950 to 4 .4  percent. in 1960. Total employment in
the St. Loui s metropolitan area in 1960 was approximately 764 , 000.
The value added by manufacture for the United States and the
St. Louis metropolita n area between 1947 and 1958 is indicated in
TABLE 8.

TABLE 8
United States and St. Louis metropolitan area ,

value added by manufacture

Metropolitan Percent
United States St. L0u2 8 St. Louis is

Year ($ 1, 000) ($1 , 000) of nation 
—

1947 $ 74 , 290 , 000 $1 , 296. 000 1.7
1954 116.9 13 , 000 2 088 000 1.8
1956 139. 613 , 000 2 , 444 , 000 1.8
1958 142 , 093 , 000 2 , 328 . 000 1.6

Reference - Census of Manufa cture , U. S. Bur eau of Census . -

u

d. Commercial transport. Aside from achieving diversifica-
tion of industry, St. Loui s has become a major transportation and
distribution center. It is the nation ’s second largest  rail center and
second largest trucking center. Its municipal a i rpor t  is capable of
handling all types of a i rc ra f t .  St. Loui s is one of the busiest inland -

ports on the Mississippi River.. handling annually a million and a half
tons of petroleum products- a quarter of a million tons of iron ore ,
165, 000 tons of scrap iron. 440 , 000 tons of finished steel and tin
plate , and 10 million tons of coal. In addition , $200 million worth of
grain moves in and out of the metropolitan area by water.

15. RECREATION

a. General. Recreation has long been an impo r tant use of
the Meramec Basin. Specific attractions include more than 25 large
spring s, about 50 known caves , and pleasant , wooded slopes and
clear streams in the upper headwaters. Most recreational develop-
ments are  concentra ted near the streams and a re  in public, semi-
public , and private ownerships. Public lands are  scattered through-
out the basin and are  administered primarily by the U. S. Forest
Service , the Missouri Park Board , and the Missouri Conservation
Comm.ssion. See FIGURE 7, PUBLIC RECREATION AREAS.
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Churches and organizations, such as the YMCA and Boy Scouts ,
maintain camps in various parts of the Meramec Basin. Numerous
fishing and hunting clubs , sportsmen ’s clubs, and the like also
maintain facilities. These generally involve small acreages.
Private , non-commercial establishments, ranging in size from a
fraction of an acre to an area of several thousand acres , provide
additiona l, recreation facilities. A few commercial resorts are  in
operation in the upper Meramec Basin. Several beaches operate
along the major streams , and commercial swimming pools with
picnic areas are common in the lower basin area. Deterioration of
some of the earlier recreational facilities , coupled with cha nges in
income, leisure , and mobility, which allow people to go greater
distances in search of recreation , has reduced the present recrea-
tional use of the lowe r Meramec Ba sin. Despite this relative decline ,
recreation is still one of the major land uses in the lower basin.
TABLE 9, showing use of the major public recreational areas , is
based on latest available informa tion. These recreational facilities
are available without fee in most instances and represent the principal
public recreation resources of the area . It is estimated tha t these
facilities could support approximately 3, 900 , 000 visitor-days annuall y.
On this basis , the facilities are operating at about 75 percent capacity
at the present time .

TABLE 9
Current recreational visitor-days

Recreation facility Visitor-days

Clark National Forest 200 , 000
Rockwood Reserva tion 300 , 000
Meramec and Onondaga Caves 150 , 000
Area picnic sites

Meramec , Onondaga , and Fisher Caves 300 , 000
Maramec Spring 215 , 000
St. Loui s County parks 1, 000 , 000
Meramec State Park 593 , 000
Washi ngton State Park 155 , 000
Huzzah State Forest 11, 000
Indian Trail State Forest and Refuge 3, 000

Total 2 ,927 , 000

23
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under construction and is scheduled to be in operation in 1966. The
initial insta .lation will include a 525 , 000 -kilowatt turbogenerator.
The plant will have an ultimate capacity of approximately 1 million
kilowatts. Outlays for new plants and equipment in the next 5 years
will be 17 percent higher than the $283 ,700,000 spent by Union Electric
in the past 5 years. The Mid-Continent Area Power Planners organi-
zation , of which Union Electric is a member , was formed earl y in
1963 to take further  steps to achieve the fullest benefits possible f rom
areawide cooperation. This organization , comprised of 22 local power
suppliers with an installed capacity of about 7. 5 million kilowatts at
the end of 1962 , operates in 10 northcentra l  states , and current ly
serves a population of more than 3 million with a peak demand of
about 6. 5 million kilowatts. Other power companies which supply
electrical energy to the area are  listed below . None of the power
companies serving the area have gene rating plants in the basin.

Black River Electric Cooperative, Fredericktown , Missouri
Crawford Electric Cooperative, Bourbon , Missouri
Sho -Me Power Corporation , Marchfield , M is souri
Gasconade Electric Cooperative , Dixo n , Mis souri
Arkansas -Missouri Powe r Company, Potosi , Missouri (Division

offi.ce)
Missouri Power and Light Company , Jefferson City,  Missouri
Intercounty Electric Cooperative , Licking , Missouri
Citizens Electric Corporation , Ste. Genevieve , Mi ssouri

b. Municipal facilities. The municipalities of Sullivan ,
Owensvile , Salem , and Rolla operate their own power plants .
Further data on the area ’s power facilit ies will be found in APPENDIX
F prepared by the Federal Power Commission,

18. WATER RESOURCES AND USAGE

The water resources of the Meran-iec Rive r Basin are pr imar i ly
us ed for municipal , industrial , and mining purposes . The present
water usage averages 70 gallons per cap ita per day (g .p .c . d .)  in the
upper basin and 110 g. p. c. d . in the lower basin. From informat ion
furnished by the Missouri Geological Survey and Water  Resources
Department at Rolla , Missouri , the water usage in the Meramec
River Basin percentagewise by humans , livestock , and indus t ry  is
83 , 5 , and 12 percent , respectively. Groundwater  is the p r i m a r y
source of suppl y for municipalities in the Bourbeuse River
Basin. In the Big Rive r Basin , the municipal suppl ies are

25
R Mar  64

_ _ _ _ _  _ _ _



obtained from wells and mines, Because of the poor quality , a t  least
one community has cha nged from mine water to well water.  The
municipalities in the lower basin obtain water from the alluvial
deposits and the Missouri and Meramec Rivers. Metropolitan
St. Louis uses water from the Mississippi , Missouri , and Meramec
Rivers. Approximately 6. 5 m. g. d. are obtained from the Meramec
River .

19. FLOOD DAMAGES

a. Area s subje ct to flooding. Approximately 129 , 400 acres
of land in the Meramec Basin are subject to flooding, of which 10 , 500
acres are also subject to flooding by Mississippi River backwa ter .
Flooded areas are distributed throughout the basin as shown in
TABLE 10.

TABLE 10
Acres subject to flooding

Miles of Total acres
Loca tion stream in flood plain

Me ramec River (below Big River) 37.5 17 , 100*
Meramec River (Bi g River to Bourbeuse

River) 27 .3  11 , 600
Meramec River (above Bourbeuse River) 126.8 26,900
Big River 132. 2 23, 300
Bourbeuse River 127.3  22 , 300
Meramec River tr ibutaries 132 .7 18, 000
Big River tributaries 46. 7 4 , 600
Bourbeuse River tr’ibutaries 55.4 5, 600

Tota l 685. 9 129, 400

*Includeg 10, 500 acres  subject to Mississi ppi River backwa ter flooding.

b. Extent of flooding. There are approximately 79 , 300 crop
and pasture acres in the flood plain subject to flooding . The average
annua l number of acres flooded approximate 56 , 700 , of which 34 , 800
acres  ar’~ in crop and pasture. The towns of Valley Park and Pacific
on the Meramec River , with a 1960 popula tion of 3 , 452 and 2 , 795 ,
respectively,  are  the majo r urba n a reas  in the basin which have
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experienced flooding . In addi tion , the smaller communities of Fenton,
Times Beach , Glencoe , and Cedar Hill are minor damage centers.
Major recreation facilities , such as Meramec Caverns , Onondaga
Cave , and Meramec State Park on the Meramec River and Washington
State Park on the Big River , as well as certain resort facilities , are
also subject to periodic flooding . There are approximately 2, 100
clubhouse developments along all the watercourses throughout the
basin tha t are damaged by the less frequent floods. Most of these are
concentrated primarily along the Meramec River in St. Louis and
Jefferson Counties and the lower reaches of the Big Rive r in Jefferson
County.

c. Types of flood damages. Interviews were conducted with
farmers  and property owners to ascertain the extent of damage from
past floods . All damages are considered to be tangible in nature and
consist of damages to crops , farm sets , residential, commercial , and
industrial establishments, clubhouses , roads , railroads , bridges , and
miscellaneous rural property. The tota l estimated average annua l
damages to these developments under existing conditions are shown in
TABLE 11. See FIG URE 9, FLOOD PHOTOS.
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Flood ing along the main s tem of the lower Meramec in May, 1961. Parts  of Va l l ey  Park (on the oppos i t e  side of the r iver , in bac k-
ground) and parts of state highway 141 are inundated. Howeve r , the motor t ra nsportat ion ar ter ies , Intersta te 44 (foregrou nd) and
the Frisco Railroad , remain open.(UPI Photo by Walter A. Frerek )
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SECTION IV - EXISTING PROJECTS AND IMPROVEMENTS

20. CORPS OF ENGINEERS

There are no existing Corps of Engineers improvements in the
Meramec River Basin. Authoriza tion for construction of a dam on the
Meramec and one on the Big River was included in the Flood Control
Act of 28 June 1938. Definite project  s tudies initia ted in 1943 were
expanded to include consideration of alternate sites. A definite project
report , prepared in 1949, recommended that reservoirs  at Meramec
Park on the Meramec Rive r , Union on the Bourbeuse River , and Cedar
Hill on the Bi g River be substituted for the ori ginally authorized projects
for flood control. Due to lack of public acceptance at that time , the
projects were defer red  for restudy.

21. OTHER FEDERAL AGENCIES

The U. S. Department of Agriculture , Forest Service , owns and
ma nages approximately 192 , 000 acres  of the Clark Nationa l Forest  lying
within the boundaries of the Meramec River Basin. In addition to timber
management and development , that agency has ini t ia ted es tabl ishment  of
picnic area s and camping fac i l i t ies  for public use throug hout the land
under its management.  Soil conservat ion dis t r ic ts  have been established
in 5 of the 15 counties located in the Meramec Basin.  These are  St. Louis ,
Fra nklin , Reynolds , Dent , and Texa s Counties. There are no reservoirs
cons t ructed or cur r en tly authorized for construc tion in the basin under
Public Law 566. However , funds were provided in Fiscal Yea r 1963
under the authority of Section 6 of Public Law 566 to the Soil Conservation
Service , the Economic Research Service, and the Forest Service to
ini t iate a comprehensive  basin survey.  This survey is scheduled for
completion late in Fiscal Year  1965. The Depa r tment of Agr icu l ture  is
coordinating its study wi th and will take into consideration proposals by
the Corps of Engineers .

22. NON-FEDERAL IM PROVEMENTS

The principa l non-Federa l  improvements  in the area  a re  the
Meramec State Park nea r Sulliva n , Mis sour i , containing 7 , 153 acres ,
and Washington  State Park on the Big River  near  DeSoto , Missour i , con-
tain .ing 1 , 101 acres. Each of these parks provide fishing , boating ,
over night cabin accommodations , dining lodge , water , and sani ta ry
fac i l i t i es .  A park  at Mararnec Spring has been developed at the site

29

____ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _



of a historic iron ore smelter and is maintained by the James Founda-
tion. It is open to the public without charge. Stocked trout fishing is
maintained by the Missouri Conservation Commission in the Spring
Branch with a $1.00 daily cha rge to f ishermen. lndian Trail  State
Forest and Refug e contains approximately 13 , 250 acres , and is located
near Salem , Missouri. This area is maintained primari ly for timber
management and development and as a wildlife refuge.  Public-use
facilities a re  limited at the present time.

.
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SECTION V - IMPROVEMENTS DESIRED

23. PUBLIC HEARINGS

a. Extent. A public hearing , a ttended by 1, 400 people , was
held in St. Clair , Missouri , on 7 April 1961 in order to insure that  full
consideration would be given to the public viewpoint in planning for  the
optimum development of the wate r resources  of the basin.  Expressions
of public opinion were continually solicited as the study developed. In
September 1962 , approximately 5 , 000 copies of an Information Bulletin
were published and distr ibuted to interested peop le in the basin.  This
bulletin outlined the purpose of the present  stud y and presented c r i t er i a
and a l te rna t ive  solutions under conside ration. Subsequently ,  25 informa-
tional meeting s were held at  the invitation of local in teres ts  in all par t s
of the basin and the St. Loui s area  to discuss the p rogress  of the study
and obtain opinions. In addition to these meetings held by the Dis t r ic t
Eng ineer or members of his staff , the Meramec Basin Corporat ion held
informa tional meeting s in eig ht of the basin communities for  the same
purpose; viz , so liciting publ ic opinion a s to the best plan o f deve lopment
for the basin .  The Meramec Basin Corporation , through i ts  Cooperative
Planning Committee , has also provided means of obtaining the pa r t i c i pa-
tion of loca l in te res ts  i n th e p lanning pr oce dures of the State and Feder al
agencies  which were  collaborating in the study.

b. Summary of views. The vast major i ty  of comments r ece ived
have pointed out the need for  development of the water  r esources  in the
Meraznec Rive r Basin in the in te res t s  of flood control , pollution abate-
ment , and recrea t ion .  Residents of the lowe r basin descr ibed heavy
damages which they had suffered  from flooding. The need for control
of headwater  s t reams and fu r the ranc e of soil conservat ion were  also
stressed.  It has been pointed out that the cons t ruc t ion  of r ese rvo i r s
and resul t ing recrea t ional  opportunit ies would be a major fac tor  in
improving the economy of the basin which present ly s u f f e r s  from unem-
ployment and underemployment, and a major port ion of which is
designated as redevelopment a r ea s  eli g ible f or ass is ta nce unde r th e
Area Redevelopment Act. Others voiced concern  wi th  p r e s e r v a t i o n  of
historic sites a nd sce ni c beauty o f the r eg ion and with main ta ining the
clear- flowing streams. Further expressions were made by individuals
recommending aga ins t  inc lus ion of water  s torage to be d rawn down for
improvement  of nav iga t ion  on the Miss i s s i ppi R ive r , ci t ing the detr i-
menta l e f f e c t s  on r e c r ea t i ona l  ac t i v i t i e s  a rid on f i sh  and w i l d l i f e .  A
great many letters were received f rom re s iden t s  of the town of M o r s ’
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Mill on the Bi g River recommending against  fur ther  consideration of

any dams below tha t town which would resul t in disruption to that

community .

24. MERAMEC BASIN RESEARCH PROJECT

Studies presented by the Research Project indicated that the

greates t  benefits accruing to the development of the water resources

of the Meramec Basin would result f rom recrea tion attendance. It

further determined that recreation attendance would be directly

measurable by the distance from St. Louis. In accordance with these

assumptions , six reservoi rs  were investigated and recommended for

consideration in any study that was made in the basin. These proposed

damsites were:  Pacific , located at mile 37; St. Clair , mile 69.9 ;

Virg inia Mines , mile 82. 4; and Meramec Park, mile 107.5, all on the

Meramec River , and Byrnes Mill4 mile 0. 5, and Cedar Hill , mile 22 . 6 ,

on the Big River. It was pointed out that some of these reservoir  sites

were alternative s to others in the list , and that , should any of these

larger reservoirs  be built , smaller reservoirs  also should be con-

sidered to satisf y the recreat ion needs of upstream areas .  Areas

recommended for the smaller reservoirs  were in the lead belt area

and tributaries of the upper Big, upper Meramec , and upper Bourbeuse

Rivers , and Dry Fork Creek. Conventional hydroelectric power possi-

bilities were pointed out at the Pacific site; however , these were small .

Although not investi gated , it was suggested tha t especially favorable

circumstances may exist at cer ta in  reservoir  sites for  peaking power

by use of pumped storage. The Research Project ’s report fur the r

recommended:

a. An early start on one large  reservo i r  plus a smaller  one.

b. Reservoir  shoreline control by the developing agency,  —

together with adoption of ru ra l  zoning laws by county governments  to

prohibit  hap hazard , unsightly, and undesirable developments a round

the per iphery.

c. Efforts be made to preserve portions of some streams ,

such as Huzzah and Courtois Creeks and the upper Meramec  River ,

for f loat ing and othe r s t ream uses , and to guaran tee  thei r  s ta tus

agains t  fu ture  development.

d. That flood p lains subject to f requent  inundat ion should be

zoned to prevent  use which would resul t in damage when floods occur .

Uses  compatible with the flood ha zard were stated to be parks  and

grazing land.
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e. Full-scale concentrated rehabilitation of forests , both
for recreation and as a contribution to soil and water stabilization.

f. Establishment of local watershed improvement districts
under the Soil Conserva tion Service.

25, OTHER LOCAL GROUPS

As previously indicated, the Meramec Basin Corporation has
provided a good measure of assistance in obtaining the views of the
general public. In addition , numerous informational meeting s have
been held with other local groups, such as the Missouri Conservation
Federation, the Anglers Club , Chambers of Commerce, community
service club s, and other groups throughout the basin and in the
St. Louis area . It is the consensus of these groups that an over-all
plan of reservoir development for the basin would be greatly beneficial
because its present economy is inhibited as a result of inadequate
water resource development. It was also apparent to these group s
that such a basinwide plan was beyond the capabilities of local inter-
ests and that they must look to the Federal Government for the needed
planning and financial assistance.

26. LOCAL COOPERATION OFFERED

Consistent with legal authority under Missouri law , all appro-
priate Sta te agencies have indicated their willingness to participate
in the development and maintenance of facilities and services required
for optimum public use of the reservoir areas.  The Meramec Basin
Corporation has stated that one of its major goals is to ass is t  the
State government in establishing adequate water policies. Throug h
its Cooperative Planning Committee, it has esta blished sub-
committees with the objective of achieving desirable planning and
zoning ordinances and the development , maintenance, and operation
of selected recreational facilities and services by communities in
close proximity to certain reservoirs.

27. NATURE AND EXTENT OF LOCAL OPPOSITION

As with all public works projects , there are  a number of
individual landowners who would be displaced by the reservoirs  and
are opposed to such programs. There have also been expressions
received from those who oppose public works programs in genera l
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in the interest of Government economy. A group known as theMeratnec Rivers Association advocates a dam at mile 37 , 0 MeramecRiver (Lake Pacific) or at mile 0 . 5 on the Big River (B yrnes Mill) .This group desires to concentrate all reservoir recreational activitiesat one large reservoir and leave the remainder of the free-flowingstreams of the basin in their present status .
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SECTION VI - PROJECTED ECONOMIC GROWTH
AND RELATED WATER RESOURCE PROBLEMS

28. SOURCES OF INFORMATION

Sources of information on projected economic growth include
APPENDICES I , J , and L, prepared by the Forest  Service , Department
of Agr icul ture ;  Bureau of Mines , Department  of the Interior;  and Public
Health Service , Department  of Health , Education , and Welfa re , res pec-
tively. Data also were uti l ized from APPENDIX A , prepared by the
Meramec Basin Research  Project;  the U. S. Department of Agricul ture
publication “Land and Water  Resources , A Policy Guide ” ; and miscella-
neous Department  of Commerce statist ical  publications.

29. PROJECTED ECONOMIC GROWTH

a. General .  The St. Loui s metropolitan area  in the downstream
portion of the Merarnec River Basin and the mining area  in the south-
eastern port ion have co ntributed signif icant ly to the wealth of the nation
in the past and should continue to do so in the future.  Much of the
economy in the remainder of the basin presently verges on semi-depressed.
However , the bas in, with it s at tractive wooded wilderness areas , has
a high re c rea t ion potent ia l , which can be enhanced by the provision of
lakes for wa te r -based  recrea t ional  developments.  Increased develop-
ment in the basin will occur f rom expansion of the St. Louis metropolitan
a rea ; fr om new m iner al discover i es and mor e e ff ic i ent p roduc t ion of
iron , lead , a nd other  ores ;  from increased demands for products of
agr icul ture ;  and f rom rehabil i tated and improved fo re s t  ma nagement , with
new and expanded markets  for wood mater ia l s .  Anticipa ted urban and
industrial  expansion will pla ce an in c r ea sed demand on power supply.
Discussion of the fac tors  which will inf luence economic growth in the
basin is presented in the following subparagraphs.

b. Population. The population of the basin will show a si gnifi-
cant growth in the fu ture , par t icu lar ly in the lowe r portion o f th e ba sin
within the St. Loui s metropoli tan a r ea .  TAB LE 12 shows the compa ra-
tiv e gr ow ths of the nation, the Meramec River Basin , and the St. Loui s
metropolitan a r e a .  TAB LE 13 shows the division of basin population
between rura l  and urban.  See also FIGURE 10 , POPULATION PROJEC-
TIONS. The es t imates  for the United States to year  2020 a re  the median
projections developed by the Economic Ta sk Group of the In te ragency
Water Resources Council staff. The growth from 2020 to 2070 was
extrapolated using a 1.5 percent annua l growth rate based on the low
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projections between 1960 and 2020 as developed by the Economic Task
Group . Data shown in the table for  the Meramec Basin were developed
by the Public Health Service , as outlined in APPENDIX L. The average
annua l growth rate  of the St. Louis metropolitan area was approximatel y
0. 1 percent  hi gher than that of the na tion between 1910 and 1960 . Data
shown in the following tables assume tha t the metropolita n area popula-
tion will continue to grow at a rate 0. 1 percent higher than that of the
nation to year 2020 and thence increase at the national rate to year 2070.

TABLE 12
Popula tion projections of Meramec  River Basin

and St. Louis metropolitan area compared to
the United States

Average annual percent  Percent of
Population ( thousands) 

— 
gr owth per period U. S. tota l

St. St. St. —

Meramec Louis Meramec Loui s Meramec Loui s
United River met.  United River met. River met.

Year Sta tes Basin area Sta te s Basin area Basin area

1960 180 , 700 212 2 , 060 - -  -- --  0. 1 2  1.14
1980 254 , 100 375 2 ,990 1.79 2.89 1.89 0. 15 1.18
2000 358 , 300 640 4 , 290 1.73 2 . 7 2  1.83 0. 18 1. 20
2020 502 , 000 1, 000 6, 100 1.68 2 .25  1.78 0. 20 1.22
2070 1, 054 ,700 3, 000 13 , 490 1.50 2 .21  1.50 0 .2 8 1.28

TABLE 13
Urban and rural projected popula tion

of the Meramec River Basin

Population ( thousands)
Year Urban Rural  Total

1960 71 141 212
1980 195 180 375
2000 520 120 640
2020 912 88 1, 000
2070 2 ,920  80 3, 000
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c. Potential land use. Except for the lower reaches of the
basin in the vicinity of the St. Louis metropolita n area , no signif icant
change in la nd use is antici pated . Most of the land which can be
placed in agricultural use is cropped at the present time. The topog-
raphy and the soil types in the remaining area s are not conducive to
conversion to crop land. While no signif icant  change in cropland is
expected , there a re  signs that some of the poorer crop lands will  be
converted to pas ture .  Additiona l land requ i rements  for expanded
urban and industr ial  development in the upper portion of the Meramec
Basin will not be s ign i f i can t .  However , in the lower basin a rea ,
urbanization is presently expanding and will continue to expand in
the future. In 1940, the population of St. Louis County was about
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19 percent  of that of the St. Louis metropolitan a r e a ;  by 1950 it had

increased to 24 percent , and in 1960 was 34 percent of the area

population of over 2 , 000 , 000 persons.  An analysis  of potential popu-

lation to 1980 for hig hwa y planning purposes in the St. Louis metro-

politan a r e a,  prepared by the U. S. Bureau of Public Roads and the

Missouri  Hig hway Commission , concluded that growth will be

principally on the west  side of the Mississippi River .  A pr imary

facto r of thi s expansion in urbanization is t ime-distanc e t ravel .

Major urban growth is now taking place along principal  hig hways

completed and under construction.  The amount of land used by

industry for any given output has been rap idly increasing and r e f l ec t s

both the horizontal production methods and pa rking space require-

ments.  Indications are  tha t many industries now in the centra l  ci ty

area will move to outly ing a reas , and , with new industr ies  coming

into the area , additional lands will be required.  La ck of room for

expansion , site obsolescence , and t ranspor ta tion  di f f icul t ies  are  the

major problems current ly  facing indust r ies  in the St. Loui s metro-

politan a rea .  It is the finding of many recent  surveys that , unti l

reorganization of the multip licity of governmental  units within the

metropolitan area takes place and adequate zoning ordinances  a re

enacted and enforced , a large number of industries will locate out-

side of the urban a reas .  Many industries finding a need for locating

in the genera l  St. Louis metropolitan area  for  distr ibution or other

rea sons are  building in the lower portion of the M eramec B as in .

An example is the $50 million Chrysler  assembly plant located nea r

Valley Park. The plant s tar ted operat ions in June 1959 and employs

2, 600 people. Other sizable plants are now under construction in

the same general  a rea .  Because of f requent  flooding in the lowe r

ba sin , the St. Loui s County Planning Commission has p repared  p lans

designating the bottom land a r ea s  along the Meramec River pr imar i l y

for ag r i cu l tu ra l  and recrea t iona l  uses.  Assuming protect ion f rom

headwate r floods on the Merarnec River  and from flooding by back-

water from the Miss iss ippi River , it is anticipa ted tha t there  will

be a demand for  changed land use iii the bottoms , betwee n Pa ci f ic

and the mouth of the Meramec River , for urban and industrial uses

ove r the next 50 y e a r s .

d. Agriculture. Almost all land suitable for agricultural

use is presently under production. The best of thi s land is located

in the flood plains where crop yields a re  substant ial ly  hig her than

in the upland ar e a s .  Based upon field surveys , i n t e rv iews  with

ag r i cu l tu ra l  author i t i es , including un ive rs i ty  p r o fesso r s , e x tension
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agents , feed and chemical r e s e a r c h e r s , and others , it was concluded
that crop yields in the flood plains will increase  ma rkedly due to
improvements in the genetic field , greate r knowledge of the nutrient
balance required for optimum yields , and improved machinery and
equipment. Better uses of f e r t i l i ze r s , pesticides , and weed kil lers
will also contribute to hi gher yields. From thi s information and
trend indications based on county yield va lue s , it has been estimated
that by year 2070 , yields will be 108 percent  g rea te r  for corn tha n at
present, 144 percent greater for wheat and soybea ns , and 72 percent
g rea te r  for  hay.  Futur e yields est imated for  the flood plain during
f lood-free  yea rs  and without flood control improvements  a re  shown
in TAB LE 14 and FIGURE 11 , PROJECTED MEDIAN CROP YIELDS.
The range in y ield valu e s shows th e variation to be expected in diff e r ent
flood plain locali t ies.

TABLE 14
Est imated  fu ture  crop yields in the flood plain during

f lood-f ree  periods and without flood control improvements

1970 2020 2070

Corn (bufac) 72 to 104 122 to 174 130 to 185
Wheat (bu/ac) 34 to 42 64 to 79 68 to 85
Soybeans (bu/ac) 35 64 70
Hay (tons/ac) 2.8 to 3.8 4.3 to 5.6 4.5 to 5.9

PROJECTED MEDIAN CROP YIELDS
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In its 1962 publication “Land and Water  Resources , A Policy Guide ” ,
the U. S. Department of Agr icul ture  es t imates  tha t fa rm output in
dollars by 1980 will be 46 percent  g rea te r  than tha t in 1959 with a
corresponding increase  in crop production amounting to 42 percent ,
in pasture  production amounting to 41 percent , and in product added
by livestock amounting to 55 percent . Using future  crop yields as
determined in APPENDIX Q for eig ht Meramec Basin counties , it is
estima ted that lesser increases would occur by 1980 in the Meramec
Ba sin , amounting to 37 percent for crop production , 26 percent  for
pa sture production~ and 42 percent in products added by l ivestock.
Trend indications are  that increases by year  2070 would be 114 per-.
cent for crops , 76 percent for pastur e , and 126 percent  for l ivestock.
Corresponding values of crop and livestock products sold at 1959
dolla r levels would be $45 , 200 , 000 in 1959, $63 , 000 , 000 in 1980 ,
and $98 , 800 , 000 in year  2070 . Except for  small truck gardens loca ted
nea r the mouth of the Meramec Rive r , amounting to about 200 acres ,
and two alfalfa fields in the upper reaches of the river , i r r i gation is
not practiced . The basin is located in a semi-humid climate where
annua l ra infall  amounts are  general l y ade quate for cr op production.
For thi s reason , l i t t le need for ir r i gation in the futur e is indicated .
In the event tha t modifications in fu tu re  cropping pract ices  should
require a more stabilized water  suppl y to maximize yields , it is
antici pated that  such supp ly will be obtained f rom wells rather  tha n
from large distribution systems using r iver  water .  This is due to
the f a c t  that  the basin , located in the Ozark Mountains reg ion , has
a high groundwater  level suited for well supp ly. Fu r the rmore , the
present and ant ic i pated woodland coverage of the basin is conducive
to maintaining a hi gh groundwater  level .

e. Forest ry .  The Ti. S. Fores t  Service expects an inc rease
in timber production in the basin f rom the present  cutting of 27 , 000 , 000
board feet annual l y to a projected 80 , 000 , 000 board feet  from the same
acreage by yea r 2060 . Thi s increase  is based pr inc ipa l l y upon the
demand for  high quality fores t  products .  A 300-to n pulp mil l , employ-
ing 100 persons, is expected to begin operations by 1970. Total
employment in lumber and t imber operations is expected to i nc rease
to about 1 , 200 persons by yea r  2070. See APPENDIX I.

1. Mining .  Future demand for mineral  products should
cont inue  to grow as the act ivi t ies  to which they contribute i n c r e as e .
If the renewed i n te r e s t  in Merarr iec Bas in  mining cont inues  i t s  p re sen t
pace , the basin ’s minera l  output  should i n c re a s e  wi th in  the next  10
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years from one-third to nearly one-half of Missouri’s to tal production.
The most notable indication of this resurgence in mining activi ty is the
Pea Ridge iron mine and beneficiating plant being developed jointly by
the Bethlehem Steel and St. Joseph Lead Companies in Washingto n
County 10 miles from Sulliva n , which is expected to become operationa l
early in 1964. The plant is designed to upgrade and pelletize 12, 000
long tons of ore per day. When in full operation , the company will have
a total annua l payroll of from $4 , 000 , 000 to $5 , 000 , 000, Comparable
iron ore deposits are under extensive inve stigation for development at
Bourbon in Crawford County and at Kratz Spring in Franklin County .
It is estimated tha t 10, 000, 000 long tons of iron ore will be produced
in the Meramec Basin in 2070 , which will require to ta l basin emp loy-
ment of approxima tely 3, 000 workers in the mining and associated
activities. Lead production is expected to increase from approxi ma tely
100 , 000 tons in 1960 to about 220 , 000 tons in 2000. The reserves are
anticipated to begin to phase out and be depleted by 2020. Barite pro-
duction is expected to increase from about 238 , 000 tons in 1961 to
about 270 , 000 tons by 2000 , at which time reserves may be depleted.
Anticipated employment in lead and barite mining will be between 400
and 500 persons. Assuming continued growth in the construction
industry, projected demand for limestone from the basin is 46 , 000 , 000
tons in 2070. The 1961 production was approximately 9, 000 , 000 tons.
Employment in this production will be about 1, 800 persons in 2070.
Demand for sand and gravel will also continue with the increase in
construction. The projected demand by 2070 for silica sand and
commercial sand and gravel from the basin is 34. 5 million tons with
total employment estimated at 2, 600 persons. It is estimated that in
197 5 the Meramec Basin will produce 910 , 000 tons of refractory clay,
employing between 400 and 500 workers. The volume of clay produc-
tion after 1975 has not been estimated because of lack of da ta on
reserves. Further information on mineral resources and mining is
contained in APPENDIX J,

g. Manufacturing. Substantial growth in manufa cturing can
be anticipated in the lower portion of the basin , most of which is
located in the St. Louis metropolitan area .  Manufacturing has long
been a key determinant of economic growth in St. Louis. Food ,
transpor ta tion equipment , chemicals , and primary meta l industries
produce over one-half of its output. A detailed analysis of the chang-
ing industrial patterns in the St. Louis metropolitan area and the
demand for and supply of industrial land to 1980 is conta ined in an
appendix to Volume III of the Meramec Basin Research Project report ,
APPENDIX B. Estimates derived in the anal ysis therein were based
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on trend indications of value added by manufacture, value added per
employee , and the number of employees per acre , modified by con-
siderations of future industrial output , technology , space require-
ments , site preferences , and transportation. A feature finding of
the ana lysis is tha t , while the growth of manufacturing in St. Louis
has not kept pace with many other cities in the past due to shifts in
some produc tion to other area s and declines in reg ional ma rkets ,
substantial increases in value added by manufacture are indicated
for most industries. Corresponding ly fewer industrial employees
per industry but much more industrial space per employee will be
required. - With the consideration that technological and ma rket
changes cannot be definitely predicted, the report presented both
high and low estimates of future land requirements. These showed
an increase in land requirements to 1980 , ranging from a low esti-
mate of 17 percent to a high estimate of 68 percent , averag ing 42
percent. Estimates of population growth from 1960 to 1980 for the
St. Louis metropolitan area show a 45 percent increase , indicating
a larger proportion of the population will be employed in other than
the manufacturing industries in the future. Population projections
from 1960 to years 2000 , 2020 , and 2070 show increases of 108
percent , 196 percent , and 555 percent , respectively. While it is
impracticable to relate population and ma nufacturing employment
trends because of the unknown degrees of automation that will take
place in the future , it is considered tha t there is a rationa l relation-
ship between population and total labor force. Based thereon, sub-
stantial growths in total employment , including manufacturing , are
indicated for the future. The need for space for this increase in
manufacturing will require utilization of land in the lower Meramec
Basin. In the middle and upper portions of the Meramec Basin , the
only significant increase in manufacturing activity will be in the
resource-oriented industries, principally in the mineral and forest
produc t areas.

30. FUTURE FLOOD CONDITIONS

Except in those reaches of the middle and lower Meramec
River tha t will be affected by expanding urba nization, present types
of development subject to flood damage are  expected to continue.
The flood plains are used primarily for agricultural pursuits , and
it is anticipated that generally they will continue in tha t use. There
has been no significant new development of recreation facilities or
week-end dwellings within the flood plain in the past two decades.
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There will be problems regarding encroachment as urbanization
reaches the flood plain unless adequate zoning against it is enacted .
The plan now unde r preparation by the St. Louis County Planning
Commission designates the flood plain on the north side of the river
as “open space” to be used for agriculture and for recreational
purposes. Jefferson County has recently established a Planning
Commission which will consider zoning requirements in the flood
plain on the south side of the river . Without positive flood protec -
tion , building development in the flood plain within the metropolitan
area will be discouraged. For this reason , there is no indication
that future annual prope rty damages will diffe r from those presently
experienced. Agricultural flood damages will increase monetarily
because of anticipated increases in crop yields , as shown in TABLE
14. Therefore , agricultural flood damages will continue to be the
major flood problem in the basin. A summary of average annual
flood damages under future conditions without improvement is shown
in TABLE 15.

31 . WATER SUPPLY

The future water Suppl y requirements for the Meramec River
Basin are based on the projected population growth , a rising standard
of living , and increased industrialization and commercial development.

- APPENDIX L includes a study of future needs of the area made by the
Public Health Service , Department of Health , Education , and Welfare.
For the purpose of this study, the basin is divided into the upper basin
and the lowe r basin , as shown on PLATE 1. The water needs are
indicated for the base period of 1970 and future periods of 2020 and
2070.

a. Upper basin. The population of the upper basin is expected
to increase from about 120,000 in 1960 to about 1 ,000,000 in 2070 .
As a result of projec ted industrial and commercial growth , water  use
is expected to increase from 100 gallons per capita per day ( g . p .c . d . )
in 1970 to about 130 g . p . c . d .  in 2020 and 160 g . p .c .d .  in 2070. The
U. S. Geolog ical Survey report in APPENDIX K states that virtually
all water used in the upper basin is obtained from groundwater sources ,
and concludes that the quantity of groundwater available is suff ic ient  to
meet the projected needs of 2070 . Producing formations of groundwater
sources are shown on FIGURE 12 , GROUND WATER. The water
quality meets the Public Health Service Drinking Water Standards;
however , hardness ranges f rom 73 to 446 parts per million.
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b. Lower basin. The lower basin is expected to have greater
commercial and industrial development because of location with refer-
ence to the St. Louis metropolitan area . As a result , the amount of
water used per capita will be greater in the lower area.  The total
present demand in the lower basin in 1960 was approximately 10 , 000 , 000
gallons per day, of which approximately 6, 000 , 000 per day were from
groundwater. The report of the Public Health Service shows the 1960
population of the lower basin as 92 , 000 persons with an average consump-
tion of 110 gallons per capita per day. The groundwa ter supply is sup-
plemented by 4 , 000 , 000 gallons per day drawn from the Meramec
River’. As shown by FIGURE 13, WATER SUPPLY NEEDS, LOWER
BASIN , the water supply requirement is expected to reach 93 m. g. d.
by 2020 and 400 m,g .d.  by 2070. By utilizing all of the available ground
and existing surface water sources in the lower basin , a demand of 50
m.g.d. can be met. Thi s requirement is expected to be reached in
about 1995, and , beyond this date , other sources will need, to be developed.
It-i. estimated tha t additional water supply amounting to 43 m. g. d . ,
equivalent to approximately 65 c .f .  s . ,  will be required by the yea r
2020 , and 350 m. g. d. ,  equivalent to approximately 525 c. f. s .,  will
be required by 2070, Sources of surface and alluvial groundwater are
shown on FIGURE 14, ST. LOUIS ARE A WATER SUPPLY.

WATER SUPPLY NEEDS
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32. WATER QUA LITY CONTROL

The need for water quality control in the basin was determined by
considering the effect.  of expanding domestic , commercial , industrial ,
and natural  pollution on the receiving streams. A detailed analysis of
these requirements is presented in APPENDIX L. Stream flows during
drought period , September 1953 , are shown on FIGURE 15 , MERAMEC
BASIN , LOW STREAMFLOWS. In order for desirable stream conditions
to be maintained in the basin , bacteriological requirements should be
met , allowable chemical concentrations should not be exceeded , and a
sat isfactory dissolved oxygen content should be maintained,  The extent
to which ma xirn ujn practicable t rea tment  measures  at  the source would
have to be supplemented by augmentation of low flows was determined
by 50- and IO O-year  projections from a base year of 1970. The Public
Health Service ana lyzed the low-flow requirements  for individua l s tream
reache s of each of the three sub-basins.  The r ive r reaches are  sche-
matically shown on FIGURE 16, RIVER SYSTEM SCHEMATIC. At the
present time , the only methods of waste t rea tment  a re  p r imary  and
secondary treatment plants.  It is not considered economicall y pract icable
to provide a higher degree of waste t rea tment .  There a re  no industr ies
of any consequence discharging waste into the st r eams .  However , the
Public Health Service has taken into considerat ion the development of
industry in the lower basin in its projections of water  qual i ty  control
needs. The largest  waste loads discharged into the streams would be
in the lower basin. An evaluation of probable fu tu re  wa ste loads indicated
tha t the major contributions will be from the munici pali t ies as their
economy and population expand. TABLE 16 indicates  tha t the natural
s t reams and their corresponding minimum average  monthl y flows
would satisf y the requirements for quality water in al l  respects for the
projected needs to the year 1970 , except in the lower Bourbeuse Basin .
However , 1 -day minimum flows will be deficient  in the upper Bi g and
the Bourbeuse reaches. Deficiencies in the lower bas in wifl develop
before 1990 and will amount to approximatel y 310 c .f . s . by 2020 and 900
c.f. s. in the year 2070 , as shown on FIGURE 17 , WATER QUALITY
CONTRO L NEEDS , LOWER BASIN. Deficiencies will be basinwide by
2020 . These deficiencies represent the demands over and above the
I -day mean low flow amounting to 200 c. f . s.
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TABLE 16
Wate r quality control needs

Actua l
Summer flow re-  monthly
quirements in mean

Popula - addition to flows
Return flow tion re turn  flows Septembe r
to r iver (1960 ( d . s . f . ) 1956

Reach Mile to mile from (town) census) 1970 2020 2070 (d. s. f . )

BOURBEUSE RIVER BASIN

B-i  105.3 89. 9 Belle 1, 016 3 10 20 9
Bland 654
Cuba 1, 672

B-Z 89.9 83.0 12 34 73 13

3-3 83.0 31.6  Owensville 2 , 379 19 66 131 18
Bourbon 779

- Sullivan 4 , 098

B-4 31.6 0 Union 3,937 30 101 216 19
St. Clair 2 , 711

BIG RIVER BASIN

BC-i 137.4 60. 6 Bismarck 1, 237 30 57 80 30
Big River Irondale 335

Leadwood 3 , 651
Flat Rive r 12 , 000
Bonne Terre  3, 219

BG-Z 13 , 0  0 Potosi 2 , 805 2 6 7 11
Minrral Fork

3 b O . 6  4 3 . 8  32 63 87 41
R,1 P1iv.r

* . • ‘ s  0 32 63 87 49
• . U
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TABLE 16 (Cont ’d) -

Actua l
Summer flow re- monthly
quirements in mean

Popula - addition to flows
Return flow tion return flows September
to river (1960 ( d . s .f . ) 1956

Reach Mile to mile from (town) census) 1970 2020 2070 (d. e. f . )

MERAMEC RIVER SUB-BASIN

M- 1 48. 0 17.0 Salem 3, 870 4 18 22 25
Dry Fork

M-Z  17.0 0 Rolla 11 , 132 9 28 37 40
Dry Fork

M-3 167. 8 130. 5 Steelville 1, 127 27 70 128 82
Me rain cc

M-4 35. 5 0 Viburnum 590 2 4 7 47
Courtois -Huzzah

M-5 130. 5 82 .5 29 74 135 146
Meramec

M-6a 82. 5 64.8 29 74 135 176
Meramec

LOWER MERAMEC BASIN

M-6b 64.8 37.5 Pacific 2 , 795 87 340 730 195
Meramec

Big River flows required for Reach 7 43 170 370 49

lvi-? 37.5 0 Eureka 1, 134 130 510 1, 100 244*
Meramec Times Beach 986

Valley Park 3, 452
Kirkwood 29, 421
Fenton 1, 046

* One-day mean in 1956, 200 c. f . s .
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WATER QUALITY CONTROL NEEDS
LOWER BASIN -
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33. RECREATION

Continued technological advances are  leading to more efficient
needs of production , a shorte r workweek, and a higher standard of
livi ng for most of the nation ’s population. These trends are  shown on
FIGURE 18, TRENDS AFFECTING OUTDOOR RECREATION. This ,
in turn , has created more time for leisure.  As a result , there has
been an increased demand for  outdoor recreationa l activities , espe-
cially r e se rvo i r -a rea -assoc ia ted  recreat ion , which is strong ly evi-
denced throug hout the country by the growth of sales of boats , out-
board motors , and camp ing and fishing equipment. It can be
expected that this trend will continue . Projection of visi tor-day
attendanc e from the St. Loui s area at cer ta in  reservoirs  outside of
the Meramec River- Basin is shown on FIGURE 19, RESERVOIR
ATTENDANCE. Currently,  recreat ional  faci l i t ies  available in the
Me rarnec Basin can support approxima tely 3 , 900 , 000 visi tor-days
annually. A study of the future of qutdoor recreat ion in the greater
St. Loui s metropolita n reg ion , published in Study Report 21 by the
Outdoor Recreat ion Resources Review Commission (1962) ,  states:

“Perhaps even more important , or at
least more pressing , than the initiation of
reg iona l planning for outdoor recreat ion is the
provision of large wate r spaces for the outdoor
recrea t ion  of St. Louisans.  If present  pressures
for water  fac i l i t i es  continue to mount at  the rate s
we have anticipated , the f a i lu re  to act and act
quickl y in thi s matter  could be c r u c i a l .  Thi s is
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not merely a proposal to make life happier for -
St. Louis water r ecreationists. It may well be
a matter of the life or symbolic death of the city.
As amenities become more and more important
in the America n ’s choice of a place to live , work ,
and play, and , as American life becomes more
fl uid and mobile , St. Loui s may well find itself
defined as an unde sirable area of settlement for
many of the people of the land . Since cities must
recruit their populations from the outside ,
St. Louis may find itself suffering severe economic
losses without amenities to at tract  and maintain a
growing population. Obviously, the Meraniec
Basin is the site tha t must be developed for these
purposes. Failure to dam the Merarnec might
very well mean successfully damning the city . ”

Based on projected population growth and economic conditions in the
zone of influence of the basin area , the Corps of Eng ineers estimated
that by 1970 the dema nd for recreation will amount to 9, 500, 000
visitor-days annually, and that only about 40 percent of this dema nd
will be met by existing and anticipated facilities. Further projec-
tions show tha t by 2020 demands will be increased by nearly one -
third and that the demands met would amount to about 33 percent.
Ultimately, by the year 207 0 the demands would double ove r that of
1970 , with anticipated facilities supporting less than 30 percent of
this dema nd. To meet these future demands to the fullest extent
possible, water related facilities associated wi th reservoir develop-
ment are urgently needed.

34. FISH AND WILDLIFE CONSERVATION

The U. S. Fish and Wildlife Service , in its letter report da ted
11 Jun e 1963 , furnished estimate s of usage of the Mer amec Basin
a. of 197 0 under curren t conditions. Estim ates of present and
projected needs generated by popula tion growth within the zone of
infl uence of the basin were made by the Corps of Engineer s . In
1970 , the populati on base of the zone of influence will increase to
4, 040 , 000 , which it is estimated will gener ate a total need for
597 , 000 fisherm an-days. A much larger need would be gener ated
were it not for the general lack of access to the streams unde r cur-
rent condi tions. For the most pa rt , the only access available to
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the general  public is ove r limited public domain lands and at  public
road crossings.  In addition , there are  a number of resor t  activi t ies
that charge for the privileges of stream bank or pond fishing , boat
launching , or for float f ishing services. With the exceptions noted
abo ve , a f i sherman even wading a small stream is subject to tres-
pass whenever he steps out of the water onto the shore.  Presently,
there are no large bodies of wate r in the basin open to the public.
Under these conditions , the Fish and Wildlife Service reports tha t
by 1970 , 239, 000 fi~ herman-days , representing 40 percent  of the
total need , would be met. The Fish and Wildlife Service in the same
report indicates that , due to lack of hunting opportunity in the basin
under cur ren t  conditions , with most of the lands being posted against
hunting, the basin will support only 6, 570 hunte rman-days  in 1970.
The Corps of Engineers estimates that the population in the zone of
influence of the basin in 1970 will generate  a need for hunting in the
basin representing 16 , 425 hunterman-days.  The basin , without fur-
ther development , can meet only 40 percent of these needs. Based
on population growth, it has been estimated by the Corps of Engineers
that , under existing conditions , approximately 35 percent of the
demand could be met by the year 2020 and less tha n 30 percent by
the year  2070. To meet these increased demands for both hunting and
fishing , development of public water a reas , open s t reams and lakes ,
and improved wildlife habitat will be needed.

35. POWER

A stud y of projected power needs in Power Supply Area 15 ,
which include s the Meraniec Rive r Basin , was made by the Federal
Power Commission. This study forecas ted  peak power demands of
3, 700 megawatts and 6, 800 megawatts for the peak demand months
of August 1970 and August 1980 , respectively. Load duration curves
for PSA 15 , prepared by the Federal Power Commission, show a
need for 490 megawa tts and 675 megawatts  at  10 percent  load factor
in 1970 and 1980 , respectively. Union E lec t r ic ,  which markets
power in PSA 15 and other ar eas ,  is undertaking an expansion program
to increase its generating capacity by 1, 000 megawat t s  by the yea r
1967. In addition , the Mid-Continent Area Power Planners , which
furnishes powe r to 10 nor th-central  states , including the Meramec
Basin in Missouri , has projected its peak dema nds to 23 , 000 mega-
watts by the year 1980. This is more than three t i n es  its p resen t
demand. Throug h othe r Federal projects outside the immediate
basin area , private utility expansion , cons t ruc t ion  of extra hi gh 

-voltage transmission lines , more efficient generating units , g rea te r

52 

---—~~~~~~~ - - -—— -~~~~~~ - -- - —-- -— -- --~~~~~~~~~- - -  - —- - - -~~~ - -~~~~ --—~~~~~~~~~~~~~~~ - - ~~~~~~~~~~



interconnection among power suppliers , and exchange of low-cost
power , the need for additional peaking capacity for some time into
the future appears to be adequately provided for . The base l oad
power requirements for the Meramec Basin in the foreseeable future
will be supplied for the most part by thermal plant s due to the
abundance of low-cost bituminous coal in nearby Southern illinois .
It is the opinion of the Federal Power Commission and the
Southwestern Power Administration that in the distant future low-load
factor peaking capacity will become feasibl e , and at that time any
hydropower which might be developed in the Meramec Basin could
be integrated into the power grid system for the regional area.

36 . NAVIGATION

Deficiencies in navigabl e depths in the Mississippi River are
experienced during extreme dry periods and the winter season.
Dependable increases in low flow from storage in tr ibutary reservoirs
during these periods would reduce the amount of dred ging presentl y —required to maintain project depth , reduce revenue losses due to
light loading of barges , and reduce the cost of maintenance of dike and
revetment work . In the Mississippi River and Tributary Reservoir
Benefit Study made in 1961 , such benefits were credited to Meramec
Basin reservoirs on the basis of projects previousl y studied. Cur-
rently, the value of these benefits is too small to justif y specific
allocations of storage in reservoirs.  There is no interest presentl y
in improving the Meramec River  for navi gation. While it is antici-
pated that industries will continue to develop in the lower basin area ,
there are no indications at this time that these industries will be
concerned with improvement of the lower reaches of the Merarnec
River for navigation in the foreseeable fu ture .

37 , ECONOMIC REORIENTATION

The economy of the Meramec Basin outside of the metropolitan
St. Louis area is oriented toward agr icu l tu re , f o r e s t ry ,  and mining .
The decline of employment in these fields ove r the past years  has
resulted in persistent unemployment and underemp loyment , which cur-
rentl y prevail in seven counties which lie wholl y or in part  within the
basin. Unemployment in the basin in 1960 was slig htly over 6 per -cent
as compared to 4 . 1 percent  for  Missour i  and 5 .6 percent for  the
nation. Per capita income levels in 1960 ranged f rom 55 percent  to
83 percent for the State as a whole . The highe r level reflects  the
influence of the St. Louis metropolitan area on economic ac t iv i ty  in
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the basin . Lowest incomes are in the upper reaches of the basin ,
where a large share of the total population is in the younger and older
age groups. This reflects migration of younger adults who prefer  to
relocate in areas of greater  economic opportunity. Employment in
the mining industry has dropped 30 percent between 1954 and 1960 ,
principally due to improved technology and mechanization which have
been necessary for the mining industry to maintain its competitive
position in a declining market . While increased developments in the
bas in , based on new mineral discoveries , increased demands for

agriculture , and improved forest management with expanded markets,
are anticipated in the future , such developments will only partially
offset the depressed economy in certain areas of the basin. The
Area Redevelopment Administration, in providing technical assistance
and exploring the potentials for improving the economy in the area ,
pointed out that one of the principal sources of new employment is
that associated with recreation and touris t  development throug h the
construction of reservoirs .

54



SECTION VII - PLAN FORM U LATIO N

38. OBJECTIVE

The fundamental objective of the Meramec River Basin study is
to devise a sound program for the development of water  and related
land resources to meet the immedia te and long-term needs of the
basin in an orderly, e ff icient , and timely manner.

39. FRAMEWORK PLAN

In fur therance  of this objective , in ter -agency agreement  was
reached as to a framework plan , comprised of watershed t reatment  of
agricultural  lands and fores t  improvement in the upper basin , multiple-
purpose storage reservo i rs  on the main s t reams and t r ibutar ies , and
levees or flood plain regulation in the lower basin. The general  means
of meeting this objective and the genera l  a r ea s  of responsibi l i ty of the
several agencies , based on probable de velopment of all economic
resources as projected in SECTION VI of the report , are de fined in
the following subparagraphs:

a. Agricul ture.  Retention of substantial ly all present  agri-
cultural land , amo unting to about 890 , 000 acres  in agr icu l tura l  use-
with productivity increased by improved f a rming  prac t ices  and flood
control. Improved agronomy, control o f soi l erosion , and detention of
runoff for control of floods in smaller  s t r eams  are  p r imar i ly the con- P
cern of the Soil Conservation Service .  Detai led pla ns are presentl y
being developed and will be contained in a separate report  prepared  by
the Department of Agr icul ture .  The e f f e c t s  of the Department of
Agricul ture plan on water problems of larger t r ibu ta r ies  and main
streams canno t be evaluated at  this time. However , both flood-flow
and low-flow problems probabl y will be improved , tho ugh not el iminated ,
and sediment loads car r ied  into the main s t reams will be reduced.

b. Fores t ry.  Retention of substantial ly all pre sent forest land ,
amounting to approximately 1. 5 million acres , under improved
management. Thi s is a pr imary  concern of the U. S. Forest Service.
Development and improvement of fo re s t  game habi ta t  and fac i l i t ies  for
recreation , hunting , and f ishing in essen t ia l l y wild s t reams  are  impor-
tant associated objectives. Detailed plans are  being developed in a
separate report by the Department of Agr icu l tu re .  The ef fects  of the
Department of Agr icu l ture  plan on water  problems of all s t reams ha ve
not been evalua ted , but probabl y will be small and g e n e r a l l y b e n e f i c i a l
to flood and low flows and water  qual i ty  problems.
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c. Stream regulation. Provision of an adequate supply of wate r
for antici pated urban and industr ial  growth in the lower valley and for
dilution to maintain water  quality control a f te r  all pract ica l  t reatment
of pollution sources. Determination of needs and standards is a pr imary
concern of the U. S. Public Health Service.  Development of water  sup-
ply is a p r imary  concern of the Corps of Engineers .  Needs over and
above available groundwater and low s t ream flow are  estimated at 375
c. f.  s. by the year  2020 and 1,425  c. 1. s. by the year  2070 . Reservoir
storage to increase low flows and pumping from the Mississippi or
Missouri River are  the two most likel y solutions to be evaluated.

d. Flood control. Prevention of flood damage to agr icu l tu ra l
and potential urban and industr ial  developments on about 100 , 000 acres
on the main s treams and major t r ibu ta r i e s  beyond the capabil i ty of the
Soil Conservation Service headwater  detention works. Control of flood
plain occupancy by local governments is  to be enc- uraged.  The most
likely solutions to be evaluated are  r e se rvoi r  s torage , levees , and
channel enlargements , all of which are a p r imary  concern of the Corps
of Eng ineers .

e. Recreation.  Preservat ion and improvement  for public use
of outdoor recreation now a fforded by s t reams ax d forested areas and
development of wa ter a reas  to meet a growing demand for water -based
recreation nea r the St. Loui s metropolitan area . Thi s objective includes
maximum practical preservation of game habitat and stream fishery,
provision of additional lake areas , and improved lake fishery. These
are a joint concern of the U . S. Fish and Wildlife Service , Bureau of
Outdoor Recreation, and Corps of Engineers in planning reservoir developments .

1. Power. Production of hydroelect r ic  powe r where pract icable
to provide peaking capacity to supp lement the predominant  s team-
generated capacity of systems now serving the Meramec Basin and adjoin-
ing a reas .  Determination of need for  and marke tab i l ity  of hydropowe r
is the prima ry concern of the Federal  Power Commission and
Southwestern Power Adminis t ra t ion.  A la rge  potential  need for hydro-
peak capacity exists. Planning for  inclusion of power production in
multiple-purpose reservoirs  is a p r imary  concern of the Corps of
Eng ineers.

40. BASIN WATER CONTROL PLAN

The water control objective of the Corps of Engineers primarily
concerns reservoir storage on the main streams and tributaries below
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areas tha t may be given substantial flood protection by Soil
Conservation Service headwater detention plans. The objective covers
development of adequate storage in reservoirs  to :

a. Meet future water supply and water quality control needs.

b. Eliminate or reduce overflow in the flood plains.

c. Provide large permanent pool a reas  suitable for recreat ional
development.

Development of power is to be considered where suitable head and flow
conditions prevail.  Reservoirs  need to be supplemented , where neces-
sary, by levees or other means of flood control , par t icu lar ly in the
Mississippi River ba ckwate r a rea .  All practical  measures  are  to be
incorporated to reduce damage to and improve fish and wildlife habitat.

41. POTENTIAL RESERVOIR SITES

a. General. To sa tisf y the present and foreseeable  future
needs for wa ter resource development in the basin , all potential dam-
sites , both on the main streams and t r ibu ta ry  s t reams , were invest igated.
Previous studies , which considered numerous reservoir  sites , we r e
reviewed and supp lemented by map and fie ld r econnaissan ce to se lect
possible sites that would meet the following c r i t e r i a:

(1 )  Reservoi rs  should permi t  complete development;
good sites should not be wasted with partial  development.

(2 )  Impoundments should present no major re loc a tion
problem or unreasonable disruption to towns and communities.

(3) Site s must  have a su i table  foundation , and emba nkment
materials must be available within reasonable haul d is tance.

(4) Main stream rese rvo i r s  should havt~ s u f f i c i en t  capa c-
ity to contain the standard project  flood in excess of bankfu ll  capac i ty ,
plus a joint-use pool equa l to approximately one -half this amount . and
tributary stream reservo i r s  should have suf f ic ien t  capaci ty  to conta in
the 50-year flood in excess of bankfull , plus a jo in t -use  pool of approxi —
mately one-third this amount.
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(5) Site locations should be well distributed throughout
the basin.

(6) Natural scenic beauty and site s of historic in teres t
should be preserved wherever possible.

(7) Minor tributary reservoirs  should not conflict with
main stream impoundments retained for fur ther  study.

b. Sites considered. Thirty-six main stream sites , as shown
on PLATE 2 , were selected for investigation. Some of the site s overlap
and are  alterna tive s to others. A reconnaissance report was prepared
on each site , describing access , foundation , embankment materials ,
and relocation problems in the reservoir  a rea .  Curves of area and
capacity versus eleva tion were developed for each site. The total acre-
feet of storage obtainable divided by the cross-sect ional  area  in square
feet at the damsite provided a ratio as a reasonable guide to relative
construction cost per acre-foot  of capacity. All of the 253 tr ibutary
and headwater site s, as shown on PLATE 3 , which were previously
studied by the State of Missouri as par t  of the 1949 report on the
Meramec River , were reviewed. This review included off ice  study and
field reconnaissance of the sites. Other tributa ry stream sites were
investigated.

c. Selection of most suitable site s. On the basis of prel iminary
cost studies , 20 of the 36 main stream site s were eliminated. Of the
remaining 16 site s , nine were dropped from fur ther  consideration for
one or more of the following reasons :

(1)  Excessive cost of major relocations.

(2 )  Flooding of towns and communities.

(3) Loss of scenic or hi storic sites.

(4) More favorable a l ternat ive s a re  available .

(5) Substantial local opposition.

Most of the tr ibutary reservoir  site s were elimina ted because of con-
flict with purposes to be served by the seven main stream re se rvo i r s .
Others were eliminated because of developments which had taken place
since the sites were originally studied. Twenty-four si tes a re  re ta ined
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for fur ther  study and economic ana lys i s .  Twelve of these t r i bu t a ry
stream site s have a total capacity of less than 25 , 000 a c r e - f e e t  of
which less than 5, 000 acre- fee t  a re  for flood control and are  c lass i f ied
as headwater reservoirs .  Pertinent da ta for the 36 main s t ream sites
and the 24 t r ibutary  stream sites are  contained in TABLE 17 .

42 . STORAGE REQUIREMENTS AND CAPABILITIES

a. General. Tota l maximum available storage at the 31 reser-
voir site s selected for fur ther  study i s est imated at 2 , 892 , 000 a c r e -
feet.  Each of the sites was examined to determine its capabil i ty in
meeting the needs for each of several  purposes.  Thi s included the dete r-
mination of the amount of storage required to regulate s t ream flow in
the intere st of f lood con tr ol , water supp ly,  water  quality control , and
hydroe lec tric power , as well as provide pools for recreat ion and f ish
and wildlife conservation. Where available storage exceeded the capaci-
ties required to meet water  needs as  defined above , consideration was
given to developing the site to its fullest  potential .  Maximum storage
capacity was retained where this could be accomplished at a significant
savings over subsequent enlargement.  Thi s insures flexibil i ty in
development of plan s f or f utur e operation and provides for extens ion of
services as they become necessa ry  and just i fied. The need for storage
at each site is defined in the following subparagraphs for each of the
several purposes.

b. Flood control. On the main stream , storage requirements
were based on retention of s tandard project  flood in excess of bankfull 

-
capacity of the channel.  Storage capacity on t r ibutary s treams was
based on containment of the 50-year  flood above bankfull capacity , but ,
where limited benef i ts  did not w a r r a n t  such storage , conta inment o f
lesser f requency floods down to a 10-year f requency  was investi gated.
To meet the needs for flood control , combined s torage amounting to
1, 322 , 000 a c r e - f e e t  is required at  the 31 r e se rvo i r  s i tes.  In develop-
ment of fina l s torage requi rements  at  each of the site s , cons idera t ion
was g iven to th e ef f ect of rete nt ion of f lood stora g e in up strea m
reservoi rs .  Storage requi rements  for  flood control at  each of the
reservoir  site s are  shown in TABLE 18. At several sites , no flood
control storage is provided since there  is no flood problem immed ia t e l y
downstream and adequate storage is available at other sites for more
remote downstream flood problems. Use of all p ra c ticable ca paci ty is
planned at all site s where flood control s torage has not been included ,
as well as at those site s where  only pa r t i a l  s torage  is used for flood
control.
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c. Water supply and water quality control. After allocation of
storage requirements for flood control , approximately 1, 570 , 000 acre-
feet are  available - fo r joint-use purposes. Utilization of ma ximum avail-
able storage would involve extensive and costly railroad relocations at
Pine Ford Reservoir. At Virg inia Mines , the maximum possible storage
would flood the commercially developed Meramec Caverns. Accordingly,
joint-use storage at these two sites has been reduced a tota l of 186 , 000
acre-feet  so as to obviate these conditions. Of the 1, 384 , 000 acre- fee t
of storage remaining , 110 , 000 acre- fee t  are  required for sediment
storage in the 31 reservoirs.  This amount reflects diminished sediment
inflow to cha nnels through improved land treatment measures.  Net
storage for joint -use purposes at each of the reservoirs, amounting to
1, 274 , 000 acre-feet, is shown in TABLE 18. Requirements by reaches
for water quality control , as shown in TABLE 19, reflect reductions in
biochemical oxygen demand due to ponding in the upstream reservoirs.

TABLE 19
Sum mary of flows (in c. f. s . )

required for water quality control

1970 2020 2070
Reach* summer summer summer

B-i  2 6 21
B-2  5 18 55
B-3 6 19 56
B-4 8 26 53

BG-1 30 57 80
BG-2 - - -

BG-3 - - -
BG-4 - - -

M- 1 - 
. 

- - -

M-2 5 10 15
M-3 23 52 106
M-4 - - -

M-5 - - -

M-6 Flows required for Reach M-7 satisf y M-6 needs
M-7 130 510 1, 100

- 
*J.~~catj on of reaches shown on FIGURE 16, PAGE 47.

The capability of the reservoirs to assure water quality control is
shown in TABLE 20. Total water needs are shown on FIGURE 20 ,
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AUGMENTED FLOW REQUIREMENTS , LOWER BASIN , FROM RESER-
VOIR SYSTEM. Based on total requirements for downstream flow regu-
lation , both for water supply and quality control , the joint-use storage
would pro vide for all water needs in the lowe r basin up to the year  2050 .
A shortage of 313 c. f. s . probabl y will exist during the period 2050 to 2070 .
In order to meet this deficiency, some reallocation of flood control storage
or provision of additional storage will be required. With improved long -
range weather forecasting, it probabl y will be found feasible to convert
some flood control storage to multiple use for river regulation.

AUGMENTED FLOW REQUIREMENT S
LOWER BASIN

FROM RESERVOIR SYSTEM
IN BASIN PLAN

20X

AVAIL A&E BY SEASOAI4L
CONVERS,O/J OP A ~~RT/ 0*J
O’ FLOOD COAIT1qOL

7~ 74L WATER REQUIRED
• 04 F~~ WA7ER .SUPPLr

AAI0 QUALITY CO.vTROL

Is..~ A VA/LASLE FROM
JO/Air L45E ‘~~ OL
J7~ RAGE 1*1
RESERVOiR SYSTEM

fl)74L AVAILA8LE
• 

FROM Q~~ (/AIOWA7ER ~ A/47(JRAL MERAUEC RIVER FLOW

zozo 
4,

- 
YEAR

FIGC~~C 10

d. Recreation. The Meramec Basin has adequate land resources
to meet the projected needs for land-based recreat iona l ac t iv i t ies .  With
the exception of a few private lakes and minor developments along the
natural streams , water-based faci l i t ies  a re  prac t ica l l y non-existent .
The 31 reservoi rs  would provide a tota l water  sur face  area of approxi -
mately 51 , 200 acres  at normal pool level .  Recreat iona l demands and
percentage of demands tha t can be met by the 31 reservoi rs  were esti-
mated by the Corps of Eng ineers.  These demands are  based on popula-
tion growth within the zone of influence and re f lec t  increased demands
gene rated by rese rvo i r s  over and above those projected without
improvements. Reservoir -as sociated recreat ion , less hunting
and fishing , a re  estimated at approximatel y 19, 000 , 000 vis i tor-days  by
1970 , 26 , 500 , 000 by 2020 , and in excess of 37 , 000 , 000 v i s i to r -days  by
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the year 2070. The 31 reservoirs can support approximately 11 , 500,000
visitor-days by 1970, 16 , 000, 000 visitor-days by 2020, and nearly
26 , 000, 000 by the year 2070, provided adequate recreationa l facilities
are constructed by Federal , State , and local governments , as well as
private enterprise. The extent to which the reservoirs can meet these
demands is shown on FIGURE 2 1 , RESERVOIR ASSOCIATED RECREA-
TION DEMANDS. Generally, the recreat ional  facil i t ies to be provided
initially by the Corps of Engineers at the reservoirs include provisions
for picnicking, swimming, camping , and boating. Fluctuation in reser-
voir levels which do not exceed 2 feet in any 24-hour period will ha ve
no appreciable effect on water-based recreation. Total drawdown of
more than 6 feet during the intensive recreation season, April through
October, will reduce the desirability of the reservoirs for recreation.
However, the need for exceeding these limits during emergency drought
periods is recognized. Further information on recreation related to
reservoirs is contained in APPENDIX M.

3( — — — — — — 34)

2 2 4 — - — — — — - —~~-_ — _ — — —  - 2 4 d
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-.

e. Fish and wildlife.

( 1) Fishing demands. Total.demands for fishing were
estimated by the Corps of Engineers for 1970 and projected for
selected years from 1970 through 2070. These demands are based on
population growth within the zone of influence and reflect increased
demands generated by the reservoirs , with attendant improved stream
fishery, over and above the demands without improvements . Reservoir
and stream f ishermen demands are estimated at approximately
3, 400 , 000 fisherman -days in 1970 , 4 , 700 , 000 f i sherman-days  in 2020 ,
and slightl y less than 6 , 700 , 000 f isherman-days by the year 2070 .
Demands which can be met by the 31 re5ervoirs , angler-use  sites ,
and improved channel flow are estimated at approximately 2 , 000 , 000 —f isherman-days by 1970 , 2 , 300 , 000 f i sherman-days  by 2020 , and
2 , 700 ,000 fisherman-days by the year 2070 . While the demands by
fishermen will continue to increase over the years , f i shery  habitat ,
even under good management, will not increase in proportion to these
demands . Multiple -level intakes recommended by the U. S. Fish and
Wildlif e Service will be provided at selected reservoirs to insure
optimum temperature and oxygen content for improved warn-i-water
fisheries downstream. Low-flow augmentation and provision of access
points for boat and bank f ishermen will enhance the fish and wildlife
opportunities of the streams . There are shown in TABLE 21 stream
miles below the dams available for float fishing and the stream flows
recommended by the Fish and Wildlife Service. These low -flow
requirements will be satisfied incidental to flow augmentation for
water supply and water quality control. Projected demands and per-
centages of demands which can be met by the reservoirs  and improved
stream fishery are shown on FIGURE 22 , RESERVOIR AND STREAM
FISHERMAN -DAY DEMANDS.
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TABLE 21
Reservoir surface areas,

float fishing stream miles,
and recommended flows

Water area
(surface acres Stream miles Stream flow (c. f. s.)

Reservoir normal pool) below dam M m .  low M m .  high

Meramec Park (17) 12 , 600 5 150 300
Salem (27) 3, 400 48 25 100
Irondale (9) 4,600 68 10 30
Pine Ford (ZA) 3, 700 44 50 200
1-38 900 24 ., 1 2 8
1-14 500 19 15 45
Union (2 9) 6, 600 34 .4 15 50
1-23 950 3.7 2 6
Washington Park (5) 3, 700 5. 0 25 100
I-15A 600 18. 0 15 45
H-40 50 Not good habitat 0
1-32 2 , 050 1.5 2 5
Virg inia Mines (40) 5 :200 17 .6 150 300
1-30 300 11 .0 2 6
1-28 900 1.9 1 4
1-1-6 200 2,0 1 2
1-26 600 0. 4 4 12
11-8 210 4 . 8 1 4
H- 13A 50 9.0 1 3
H-4 100 0 .3 1 4
11-9 70 2 .7  1 4
H-25 115 8.5 2 5
H-1OA 60 8.0 1 3
I-33A 1,450 5.0 1 4
I-35A 1, 400 Not good habitat 0
H -h A 100 1.0 1 3
H-3 110 7.0 1 3
H -SA 40 Not good habitat 0
1-21 200 1. 4 1 4
1-4 1 250 0 .3  2 5
H-3 1 200 1. 2 1 2
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(2) Hunting demands. The Corps of Engineers also
estimated the total demands by hunters based on increasing population
within the zone of influence and the percentage of demands which can
be met by the reservoirs and stream-associated hunting. Demands are
estimated at about 25 , 000 hunte rman-days in 1970 , 36 , 000 hunterman-
days by 2020 , and slightly in excess of 52 , 000 hunterman -days by 2070 .
Demands which can be met by the improvements under consideration
are estimated at approximately 15 , 000 hunterman-days in 1970 , 17 , 500
hunterman-days in 2020 , and 20 , 000 hunterman-days by the year 2070 .
Demands met are based on additional lands made available for  public
hunting and improved management of wildlife habitat. Projected
demands and percentages of demands that can be met are shown on
FIGURE 23 , RESERVOIR AND STREAM HUNTERMAN-DAY DEMANDS.
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- 

f. Water power. The seven main stream sites selected for
consideration were investigated to determine whether stream flow
character i~ tica were sufficient to warrant conventional power develop-
ment. With the exception of flood control storage, no site was pre-
empted for other purposeS. Power development was based on utiliza-
tion of the joint-use storage in each of these reservoirs. There are
shown in TABLE 22 pertinent flow and head data at the damsite s con-
side red.
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TABLE 22
Flow and head data at damsites

Mean Minimum Maximum
stream stream Assured controlled Maximum Minimum

Reservoir flow flow discharge release head head
site (c.f.s.) (c.f.s.) (c.f.s.) (c.f.s.) (feet) (feet)

Me rame c
Park 1 248 134 614 9,000 122 34

Salem 132 5 88 1, 045 108 32
Virg inia -

Mines 1,447 155 721 10,400 43 25
Union 615 10 213 4,500 - 1 1 1  33
Washington
Park 159 4 101 950 113 28

Ironda.le 174 5 101 1 ,020 96 34
Pine Ford 783 22 378 4,600 89 31

• Analysis of the above data indicated that onl y three sites, Merarnec
Park , Salem, and Pine Ford , would be likely to show economic justifi -
cation. These were selected for fur ther  detailed study to determine
whether or not power should be retained in the final stages of project
formulation. Conventional , pumped storage , and a combination of
both were considered. Of the three sites , Meramec Park , with con-
ventional and pumped storage , was found to be the most favorable
from an economic standpoint . At this site , an installed capacity of
360 ,000 kilowatts would be operated at a 10 percent load factor . The
best ratio of head to discharge for dependable power would be obtained
if the joint -us e pool drawdown were held to a minimum. The location and
elevation of the pumped storage powerhouse have been determined by
topography. In order to provide the required submergence of the impeller ,
tailwater drawdown is limited to elevation 663. See PLATE F-2 ,
APPENDIX F. This drawdown will reduce reg ulated flow downstream
from 614 c. f. s. to 350 c . f .  s., which is not compatible with the
needs of Wate r supply and water quality control . Following review
of the various plans and preliminary estimates of specific costs for
each of the three sites , the Southwestern Power Administration stated
that the power costs could not be recovered by the marketing agency
now or in the foreseeable future. The Fede ral Power Commission
agreed that justification is lacking at this time on which to base a
request for authorization for constructio n of power facilities. The
Commission advised that , since there is a potential market for future
power at Meraniec Park , Salem , and Pine Ford , power development
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at these sites should be retained in the over-all basin plan for future
consideration. Power features can be provided at these sites in the
future at no substantial increase ove r the coat of concurrent
construction. Further information on hydropower development is
contained in APPENDIX F.

43. LOCAL FLOOD PROTECTION

a. General. The system of 31 reservoirs previously di.cua.ed
will provide substantial reduction in flood flows in the Meramec Basin.
Between the lowermost reservoirs on each tributary and Valley Park ,
50-year frequency floods will be retained within banks. Flood problems
will remain, however , in areas  below these reservoirs  with limited or
no flood control storage and in the lower valley which will remain
subject to backwater flooding by the Mississippi River. In the upper
basin area , where flood damages are  scattered over more than 600
nifles of stream levees or channel improvements generally are  not
feasible. Operation of reservoirs  for low flow regulation will have
incidental flood control e ffects. Remaining problems in these scattered
areas will be eligible for consideration under continuing authorities for

- - 
small projects.

b. Main stem protection. The effect of Mississippi Rive r
backwate r at 52-foot stage on the St. Loui s gage (maximum flood of
record under fut ur e confined conditions) would flood a substantial area
between mouth of the Merantec River and Valley Park. A system of
levees and floodwalls to afford ZOO -year  protection to the towns of
Fenton , Valley Park , and Times Beach , and other potentially valuable
industrial and residential areas  was investigated. A lesser degree of
protection was considered for the agricultural  areas.  Eighteen a reas ,
covering some 9, 300 acres , were studied for protection. Nine of these
area. or portions thereof were elimina ted for one or more of the follow-
ing reasons:

(1) Length of levee too great  in comparison to small
acreage protected.

(2) Costl y creek diversions or prohibitive pumping
costs.

(3) Extensive commercial gr avel deposits in or around
perimete r of area.
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For the remaining nine areas , levee and floodwails a re  the only possible
protective measures. There are shown in TABLE 23 the areas con-

— sidered for fur ther  study. See PLATE 8 for locations .

TABLE 23
Areas selected for  furthe r study of local protection

Land protected
Name and number of area (acre,)

Telegraph Road (2) 325
Starling Airport (4) 705
Butler Lakes (5) • 1, 110
Fenton (7)  70
West Watson Road (8) 380
Weiss Airport (9) 590
Valley Park ( 11) 500
Peerless Park (12) 900
Fox Creek (17)  745

c. Flood plain zoniz~g. The St. Louis County Planning
Commission, in its comprehensive land-use plan , recommends preser-
vation as permanent open space those lands subject to flooding , and
zoning reg ulations are proposed to implement these plans so as to
preclude development in the flood plain. Jefferson Coun ty has recently
established a planning commission and has requested the Corps of
Engineers to undertake flood plain studies. Without positive flood
protection, development in the flood plain within the metropolitan
St. Louis area will be discouraged. While local interests should make
all possible effort to control or reduc e hazardous occupation of flood
plains , anticipated urba nization and industrial developments in the
lower basin will create demands for use of additional lands in the
flood plain in the future.

44. SUMMARY

The plan of 31 reservoirs , wi th 1, 322 , 000 acre- fee t  of flood
control storage; 1, 274 , 000 acre-feet  for flc~w regulation in the
interest  of water supply, water quality control , and improved stream
flow for fishing ; levee protection of ~, 085 acres of agricultura l land
and 4 , 210 acres of potential urban and industrial land; and pert inent
fea tures for improvement of water-based recreat ion and preservat ion
of f ish and wildlife , has been selected for final study of costs , be ne-
fits , and economic justi fication.
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SECTIO N VIII -
DESCRIPTION OF IMPROVEMENTS STUDIED IN DETAIL

45 . GENERAL DESIGN FEATURES - RESERVOIRS

a. Reservoir sites. The topography of the Meramec Basin
provides many potential reservoir sites . Sites listed in TABLE 18
of SECTION VII , and described in detail in this section , are the most
desirable sites remaining after the process of elimination described
in PARAGRAPH 41 . Valley configuration and availability of borrow
materials controlled the type of s t ructures . A typical damsite has a
comparatively steep rock bluff at one abutment , with its base at or
near the r iver ’s edge . The other abutment has a more gradual slope
with shallow soil cove r ove r good rock , making it suitabl e for loca-
tion of a chute spiiway. The soil cover deepens on the uplands and
also to a lesser extent in the flood plain. Flood plain alluvium con-
tains vary ing amounts of pervious and impervious soils. The combi-
nation of earth embankment and chute -type spiiway fits this typical
site well . The shallow soil cover on the abutment slopes allows
optimum location of simpl e conduit -type rock -founded outlet s t ruc tures .The sites are underlain by strong rocks that are horizontally beddedand which contain no known weak strata. The principal geologic
problems reported involve water -holding capabilities of the rock
foundations . Solutions considered include programs of curtain grout-
ing and concrete fill of cavernous openings . Further  desi gn details
are contained in APPENDICES D , E , and G. The effect of reservoirs
on caves is described in APPENDIX P.

b. Dams. All dams will be of the rolled-earth type . The
presence of varied alluvial soils near the site allows construction of
an economical zoned earth embankment . The top width of embank-
ments will be 35 feet for main stream dams , 30 feet for t r ibutary
stream dams , and 20 feet for  headwater dams. Slopes of the outer
pervious zone are generally 1 on 3 and not less than 1 on 2 . 5. At mostsites , shallow abutment rock requires  a minimum of excavation and
provides an excellent foundation for the chute -type spiiway. Rock isreadily reached by standard excavation methods . The impervious
cutoff method was chosen for positive assurance of underseepage
control. It also affords an opportunity to examine the bedrock sur-
face and perform any necessary  grout ing across the dam axis . Any
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limited rock excavation will be incorporated into the pervious zone s or
used for slope protection of the embankment. A normal grout Curtain
will be provided . The presence of pervious soils in the alluvium
requires some seepage control . A drainage blanket will be provided
in the downstream dam section. Minimum freeboard of 5 feet will be
provided at the main stream and tributary stream reservoirs , with
variable freeboards as shown in TABLE 27 for headwater reservoirs .

c. ~pillways. A comparative study was made to determine the
economical proportions of spilway and the interrelated maximum reser-
voir water surface and top elevation of darn. The spil lway design
flood was routed through the reservoir above static -full -pool for
various spiiway crest lengths. Based on an economic analysis of spill-
way lengths versus additional height of dam embankment , a sp iiway
crest length of 200 feet was selected for the seven main stream r e se r -
voirs and a 50 -foot crest length for nine of the t r ibutary stream
reservoirs. Three of the tributary stream reservoirs will have detached
grassed spilways with a concrete apron on the crest and will vary in
width from 365 feet to 1, 100 feet. Spilways of the 12 headwater r e s e r-
voirs will be earth or concrete chute and will vary in width from 75 feet
to 250 feet . Slope and length of spiiways are dictated by topography.
Ungated spillways are selected for the following reasons: the cost of
gated structures is greater than increased cost of earth embankment
for the higher dam required with ungated sp ilways; operation and main-
tenance costs are substantiall y less than for gated s t ructures ;  and cost
of additional lands required is not a major item since the area is
relatively undeveloped . Training walls are designed to contain the spill -
way design flood dis charge with 2 feet  of freeboard.  Stilling basins are
provided at all the main stream and at 9 of the 12 t r ibutary stream dams .
Reservoirs 1-28 , 1-32 , and 1-21 have earth spiliways without stilling
basins . See APPENDiX C for detailed hydraulic design fea tures .

d. Outlets. Outl et conduits are desi gned to carry  diversion
during construction and meet flow requirements downstream. Service
gates are provided to control releases during flood periods to bankfufl
capacity of the rive r channel downstream of the dam and releases to
satisf y the needs for water supply and water quality control . Multi ple-
level inlets are provided in the outlet s tructures at all main stream
and tributary stream reservoirs to control the temperature  and dis -
solved oxygen content of discharges for improved downstream f ishery .

e. Method of operation. All of the 31 reservoirs  will be
operated for multiple-purpose uses . Twenty -one of the reservoirs
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have flood control storage and will be operated specifically for Meramec
Basin floods . Releases from the flood control pools will be limited to
non-damaging flows downstream . Operation for Merarnec River floods
generally would be beneficial to Mississippi River flood control due to
general coincidence of flood periods. Storage is provided in 18 of the
reservoirs to meet downstream requirements for water supply and
water quality control . Reservoirs will be drawn down for water supply
and water quality control in proportion to downstream needs and storage
available. Releases will be held to the minimum necessary in order to
maintain reservoir stages as hi gh as possible for recreational use.
Low-flow regulation will, in addition to meeting the downstream needs
for water suppl y and water quality control , improve fish habitat and
augment low fl ows in the interest of navigation on the Mississippi River.
While no storage is provided in the 12 headwater reservoirs for low -
flow regulation, they will be so operated as to augment inflow to down-
stream reservoirs during critical droug ht periods .

f . Recreation. Facilities for public recreational use at reser-
voirs are provided in accordance with Section 4 of the Flood Control
Act approved 22 December 1 944 , as amended. A joint report prepared
by the Bureau of Outdoor Recreation and National Park Service defined
the scope of development required to meet the initial impact of visitation
at each reservoir. The comparative recreational quality of each of
the reservoirs was evaluated based on the assumption that the entire
system would be in operation. Requirements for public use
and scope of initial development were determined for each of the reser-
voirs. After determining the facilities to be provided by the Corps of
Engineers initially, and additional facilities to meet future needs as
they develop, the Missouri State Park Board ascertained wha t develop-
ments could be assumed by that agency. Initial recreational develop-
ments provided by the Corps of Engineers include access and circulation
roads , boat launching ramps , pa rking areas , picnicking and tent camp
sites , beach areas , and provisions for potable water and sanitar y
facilities. TABLE 24 shows initial recreation developments proposed
at each of the 31 reservoirs . Facilities for typical picnic units and
tent camp spaces consist of a picnic table with concrete pad and a
barbecue brazier. A picnic shelter , central washhouse with showers ,
provi sion of potable wate r and distribution system , sanitary facilities ,
and access road and parking area will be provided for groups of picnic
units and tent camp spaces as appropriate.
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TABLE 24
Initial recreation developments proposed

B oat
launching Tent Acres of Beaches
ramps Picnic camp parking (500-2 , 000 feet

Project (2 -lane) units spaces area of lake frontage)

Meramec Pa rk 12 450 400 15.0 3
Salem 2 85 90 2 .0  3
Irondale 2 100 90 2.0 3
Pine Ford 3 200 180 3.0 3
1-38 1 70 60 1.5 2
1-14 1 35 30 0.75 2
Union 3 170 150 4.0 3
1-2 3 1 40 35 0.75 2
Washington Pa rk 1 30 25 0.75 3
I-ISA 1 20 20 0.33 2
H -40 1 10 10 0.33 0
1-32 1 20 20 0.33 2
Virg inia Mines 10 220 200 3.00 3
1-30 1 20 20 0.33 2
1-28 2 30 30 0.50 2
1-1-6 1 15 15 0. 33 0
1-26 2 30 30 0.50 2
H-8 1 15 15 0.33 0
1-1-13 1 20 20 0. 33 1
H-4 1 10 10 0.33 0
H-9 1 15 15 0.33 0
H-25 1 10 10 0.33 0
H -b  1 10 10 0. 33 0
I-33A 1 20 20 0. 33 2
I-35A 1 20 20 0. 33 2
H - I l  - 1 10 10 - 0.33 0
H-3 1 15 15 0.33 0
H-S 1 15 15 0. 33 0
1-21 1 15 15 0.33 0
1-41 1 20 20 0.33 2
H-3 1 1 15 15 0.33 0
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g. Fish and wildlif e. The U. S. Fish and Wildlife Service has
indicated that at certain reservoirs releases would be too cold and too
low in oxygen concentratio n to sustain the warm-water species fishery
currently existing in these streams. Furthermore, there is not suf-
ficient storage of cold water to carry trout f ishery over the long and
hot summer periods . Consequentl y,  the Fish and Wildlife Service and
the Missouri Conservation Commissio n recommended installation of
multiple -level intakes for outlet structures at these dams . This would
insure withdrawal of water above the thermocline at a].l seasons and
sufficient oxygen concentration to provide optimum temperature and
quality to not only continue but enhance downstream fishery.  The
Fish and Wildlife Service also recommends certain flow requirements
to enhance downstr.earn f ishery.  In addition , the Fish and Wildl ife
Service recommended a total of 26 angler-use sites for f isherman and
hunter access , located along the downstream portions below the
reservoirs .  Seventeen of the sites will be located at points with road
access; the remainder will have access by water only. Basic facilities
to be provided at these sites are a boat launching ramp, parking area
and access road (fo r road access sites onl y) ,  comfort station , potable
water , and related picnic and tent camp facili t ies.  Subimpoundments
for wildlife management were considered but were not found feasible
because of the location of the reservoirs in relation to waterfowl
flight patterns . No recommendations were made by the Fish and
Wildlife Service or the U. S. Forest  Service for preservation of t imber
in the upper levels of the flood control pools.

h. Land requirements.  The land requirements for all reser-
voirs are based on the 1962 joint Department of the Inter ior-Department
of Army real estate acquisition policy. All lands below the top flood
control pool elevation (sp illway crest)  plus an additional 300 feet
measured horizontally therefrom will be acquired in fee. This will
provide adequate freeboard for  surcharge , bank erosion, and wave
action , except for reservoirs  2A , I - iSA , and 1-38 where  additional lands
are needed to meet project purpose requirements . Adequate lands wil l
also be provided for public access and public use facil i t ies proposed for
initial development and to meet the anticipated future needs . Recom-
mendations for these purposes have been received from the Bureau
of Outdoor Recreation , National Park Service , and U. S. Forest
Service and are contained in APPENDIC ES M and N. Lands will  also
be provided in mitigation of losses to wildlife habitat substantially as
recommended by the U. S. Fish and Wildl i fe  Service in APPENDIX 0.
Land requirements are tabulated as to purpose and present  use in
APPENDIX E.
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i. Relocations. The reservoirs will require relocation and
alteration to highways , roads , pipelines , power and telephone lines
and cemeteries. Road relocations and alterations will be constructed
3 feet above top of flood control pool , based on infrequency of spillway
operation. Facilities will be abandoned where practicabl e and less
costly than relocations .

46 . MAIN STREAM RESERVOIRS

As discussed in SECTIO N VII , seven main stream reservoirs
were selected as best suited to meet the immediate and projected water
needs of the basin. The locations of these reservoirs are shown on
PLATES 4 , 5 , 6 , and 7 , and pertinent data are contained in TABLE 25.

a. Pine Ford Reservoir (2A).

( 1) Location. Dam located at mile 43.8 on Big River ,
about 45 miles southwest of St. Louis. Total drainage at damsite is
788 square miles. At normal pool , reservoir would extend 24 miles ,

• with a surface area of 3 , 700 acres . The nearest large town is DeSoto ,
8- miles east of the head of the pool . Access would be provided by
State Highway Y , connecting to Route 30 (5 miles northwest) , and by
Route 21 from DeSoto.

(2) Features. The earth dam would be 141 feet high
with a crest length of 2 , 070 feet at elevation 637. 0 m • s.1. The chute
spiliway , 200 feet wide at elevation 595 , would have a capacity of
185 .200 c . f .  s. at the maximum surcharge of 37 feet .  At maximum
spiliway stage , the pool would flood 15 . 500 acres . At spiliway crest ,
elevation 595 , the pool area would be 8 , 500 acres .  Two conduits
6’ -3” x I1’ -6” with tractor gates would have a capacity of 3 , 940 c . f . s.
with pool elevation 561 for passage of within bank flows , and 378 c . f .s .
at pool elevation 531 for low-water  releases . Flood control storage
of 196 , 700 acre-feet  (4 .68 inches of runoff) would be provided between
elevations 595 and 561 , with 76 , 300 acre -feet of jo in t -use  storage
between elevations 561 and 531 in. s. 1.  The minimum pool area at
el evation 531 would be 1, 300 ac res .

(3) Ef fec t s .  Flood control storage would hold the 100 -
year frequency flood at Pine Ford darnsite to non-damaging stages
and would afford protection to 43 miles of Big Rive r valley below the
damsite . The combined effect  of Pine Ford and the Uni on  and
Meramec Park Reservoirs , descr ibed below , would hold the 200-year

R0 
•

R Mar 64

_  ---~~~~~~~~~~~~~~ - - - ~~~~~~~~~~~~~~~ - -  ~~~~~~-



I;
N — ,C N -. 0 0 0 0  O~~~~~ 0 4~~0 O ’ C  - C
~~ .g~ — ‘C ~~ 0 0 0 0  N r - o ‘~‘ 0 0 N  — —

‘C ‘C ‘C If~ U~~’C ’C 0  N~~~~~ 0 ~~~~~~~~~ N N

,., i- U :
a’ 0 0
“ I

S N 
‘
N

0
—. 0’ ~~ 0 1’ 0 0 0 0  0 0 0  ~) Q 0 ’ C  -

~~ 0 0 N 0’ 0 0 0 0  0’ ’ O  O 0 ”~ ‘C N ~~0 0 0 ~~ .t~~-. -1’~~ ’ 0 0 0  
•5

N -1’

E - - -
‘ It,

‘C - — N 0 ‘C 0 0 0 0  0~~~~~ O ~~~00 0  0 ~~
~fl 0 ‘0 0 ‘C 0 0 0 0  ifi t.- 0  ~~o o m  N ~

. —
N N ‘C ‘C I~~ 0 It~ ‘C tfl 0’ 0 N N — ‘C

U . - . -  . . - • U
N -~ N 0 U N r—

E IflN 0’ 0.
- 0

a
0

N ‘C ‘C N 0 0 00  0 ’O O l~~0 0 —  - 0 —
• 0’ Iti it, N 0 0 0 0  a ’N 0  ~~~ Q 0 ~~~ i N ~ . N

It~ ,r. .~ .~ it, ~ N -I’ — u l O ~~N -oQ ‘ N N

ØS I It, N 0 U a’
0 0’
‘‘ —

• ~~~ •—‘ 
- U

.5 p.o — I X
-I. I)

N 0 u~ 0 0 0 0  O N O  V O O N  ~ . :~
~ 

.
~ I) ~~ N N 0 ~~~~‘0 U.. 0 N 0 N 0. N —

.~~ 
i~~~~~~ E ’

N

p. _: I

— - .c

-
I
1 N ‘C ‘C ~~ 0 0 00  0 N 0  1 0 0. C  P ~ ~— ~ l 0 0 — 0’ 0 0 0  N 0  ~~~ 0 0 N  ‘0 0 0 c
• N N N ‘C i~~ I~~ N N 0’ 0 ~ N -I — 0

q’; ,(; U ~~4 —. 0 -

~ : g g g~ ~~~‘C Ul it, it, * it, u l N e~ 0 0’ 0 ~~~N N  - 0’ r~ N

o ,.
~ 

— N a’ U :
I’S —

‘C 1.

N rn

I
V

~~~~~~~~~ -~ ~~~~~~
• -.

— - ~~~~~~~~~~~~ 
II •~ ~ 

I

• . 0 ., U V a
-: 

~~~~~~~
• S —. a •— — P1 •~ .

~ ~.

~~ 

•~~ ~ g 2 _ .  ~
~~ ~~~~~~~~~~~ 

-

~~ -;H ~ ~~2 • s -- a .
~ ~~~~~ .-.

~~~~~~ ~~g . s .
V — I U V k9 ~~~ o~~ s • u ~~~ -; u _ u _ .

.
~ 

~~~~~ ~ ~1-~ ~ ~‘fl !i U~~ ~‘~I ~~~~
~ U H ! ~ ~~ ~ ~~~~~~~~~~ ~~Q~~~

) ~~~~~~~~~~~ ~~~~~~ ~o ~ 0 — 0. 0
I.’ sa Z ~~ o *

81

- -~~~~~~~~~~~ -~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ---



frequency flood in Meramec River above Pacific to non -damaging stages .
Pine Ford operated in conjunction with three upstream reservoirs  in
the Bi g River Basin would provide an ultimate increase of 357 c. f . s .
over the recorded low f l o w  of 21 c. f .  s .  in Big River , or about 25 percent
of the ultimate increase in low-flow needs of the lower Merarnec River.
The normal pool of 3 , 700 acres with 60 miles of shoreline would be
available for recreational use with small drawdown in normal years and
an eventual maximum drawdown of 30 feet under extreme drought
conditions .

(4) Land. Acquisition in fee of 15 , 100 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointly recom-
mended additional acquisition of 4 , 600 acres , comprising 800 acres in
replacement of flooded land in Washington State Park , 1 , 100 acres for
initial recreational developments , and 2 , 700 acres to be reserved for
future development or held in the wild state .

(5) Relocations. The reservoir  will necessitate construct-
ing 5 . 7 miles of new roads and improving 2 . 7  mil-~s of existing roads .
There are two 10 -inch parallel oil lines owned by the Gulf Refining
Company which would be inundated by the reservoir . About 2 , 400 feet
of this dual line would require alterat ion to maintain present service.
Approximately 40 miles of power distribution t ines and 20 miles of
telephone lines will require alteration. It is planned to relocate 75 -

graves affected by the reservoi r .

b. Washington Park Reservoir (5) .

( 1) Location. Dam located on Mineral Fork 5 miles above
its confluence with the Big River near Washington State Park. Drainage
area at damsite is 160 square miles . Reservoir would extend 12 miles ,
with a surface area of 3, 700 acres at normal pooi . The nearest  large
town to the reservoir  is DeSoto , which is about 12 miles east of the
damsite.  Potosi is about 8 miles south of the upper reaches of the
reservoir .  Access to the reservoir area would be by State Hig hway 47 ,
which connects to Route 30 about 20 miles to the northwest and to
Potosi 10 miles to the south , and by Route 2 1 to DeSoto .

(2) Features. The earth dam would be 147 feet hig h with
a crest  length of 2 , 770 feet at elevation 737. 0 in. s . l.  The chute
spillway, 200 feet wide at elevation 706 , would have a capacity of
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108 , 400 c. f .  s. at the maximum surcharge of 26 feet. At maximum
spiiway stage , the pool would flood 5 , 500 acres.  At spillway crest ,
elevation 706 , the pool area would be 3, 700 acres.  A conduit 5’ -3” x
6’ -6” with tractor gates would have a capacity of 800 c. f .  s. with
pool elevation 706 for passage of within-bank flows , and 105 c . f .  s.
at pool elevation 618 for low -water releases. No flood control storage
would be provided. Joint -use storage between elevations 706 and 618
is 141 , 600 acre-feet . The minimum pool area at elevation 618 would
be 400 acres .

(3) Effects. Washington Park Reservoir would provide
an ultimate increase of 97 c .f .  s. over the recorded ].ow fl ow of 4 c . f .  s.
in Mineral Fork , or about 27 percent of the ultimate l.ow-flow increase
front Pine Ford. The normal pooi of 3, 700 acres with 55 miles of
shoreline would be available for recreational use , with small drawdown
in normal years and an eventual drawdown of 88 feet under extreme
drought conditions. Construction and operation of the reservoir  will
afford employment opportunities to an economically depressed area.

(4) Land. Acquisition in fee of 6 ,000 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y
recommended additional acquisition of 1 , 100 acres , comprising 500
acres for initial recreational developments and 600 acres to be
reserved for future development or held in the wild state .

(5) Relocations. The reservoir will necessi tate con-
structing 5 .9  miles of new roads and improving 3. 4 miles of existing
roads. There are approximately 12 miles of power distribution l ines
and 7 miles of telephone lines which will require alteration. No
cemeteries would be affected by the reservoir.

c. Irondal e Reservoir (9) .

(1) Location. Dam located on the upper Big River at
mile 117.1. Drainage area at dantsite is 175 square miles. Reservoir
would extend 10 miles, with a surface area of 4 , 600 acres  at normal
pool . The nearest large town to the reservoir is Flat River , which is
about 10 miles east of the damsite. Access to the reservoir  area
would be by State Highway 21 to the north and Route M to Flat River.
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(2) Features. The earth dam would be 127 feet high , with
a crest  length of 4 , 050 feet , which includes 2 , 000 feet of dike , at eleva-
tion 887 .0 in. s.l .  The chute spiiway, 200 feet wide at elevation 860 ,
would have a capacity of 82 , 900 c.f . s. at the maximum surcharge of 22
feet. At maximum spiiway stage , the pool would flood 8, 000 acres .
At spiliway crest, elevation 860 , the pool area would be 5 , 100 acres.
A conduit 5’ -3” x 6’ -6” with tractor gates would have a capacity of 875
c . f . s . ,  with pool elevation 855 for passage of within-bank flows and 101
c .f . s .  at pool elevation 796 for low-water releases. Flood control
storage of 23 , 900 acre- fee t  (2.56 inches of runoff) would be provided
between elevations 860 and 855 , with 131 , 300 acre-feet  of joint-use
storage between elevations 855 and 796. The minimum pool area at
elevation 796 would be 500 acres .

(3) Effects. Flood control storage would hold the 10-
year frequency flood at Irondale dainsite to non-damaging stages and
alleviate flood damages in 42 miles of Big River valley above Pine
Ford Reservoir.  It will provide an ultimate increase of 96 c .f . s. over
the recorded low flow of 5 c .f . s . at the site , or about 26 percent of the
ultimate low-flow increase from Pine Ford . The normal pool of 4 , 600
acres with 65 miles of shoreline would be available for recreational
use , with small drawdown in normal years and an eventual maximum
drawdown of 59 feet under extreme drought conditions . Construction
and operation of the reservoir will afford employment opportunities to
an economically depressed area.

(4) Land. Acquisition in fee of 8, 500 acres is required
under the standard policy described in PARAGR..I PH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y
recommended additional acquisition of 1 ,900 acres , comprising 800
acres for initial recreational developments and 1, 100 acres to be
reserved for future development or held in the wild state.

(5) Relocations. The reservoir will necessitate con-
structing 5. 7 miles of new roads and improving 3. 3 miles of existing
roads. There are approximately 7 miles of power distribution lines
and 5 miles of telephone lines which will require alteration. It is
planned to relocate 20 graves affected by the reservoir.

d. Virg inia Mine s Reservoir (40) .

(1) Location. Dam located at mile 82.5 on the Meramec
River , approximately 50 miles southwest of St . Louis . Total drainage
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area at darnsite is 1, 748 square miles, of which 240 square miles are
below Meramec Park damsite. Reservoir would extend 20 miles, with
a surface area of 5 , 200 acres at normal pool . Four of the larger  towns
in the basin , Pacific , Union , St. Clair , and Sullivan , are within a 15-
mile radius of the reservoir. Access to the reservoir area would be
by Route K , 5 miles from St . Clair , Missouri , on U.  S. Highway 66.

(2) Features. The earth dam would be 92 feet  hig h , with
a crest length of 2 , 190 feet at elevation 592 in. s .l .  The chute spilway,
200 feet wide at elevation 556 , would have a capacity of 139, 800 c. f .s .
at the maximum surcharge of 31 feet.  At maximum spillway stage , the
pool would flood 9, 800 acres.  At spiliway crest , elevation 556 , the
pooi area would be 5, 200 acres.  Four conduits 6’ -9” x 12’~ 0” with
tractor gates would have a capacity of 8 , 740 c . f .  s. with pooi elevation
556 for passage of within bank flows , and 721 c. f .  s. at pool elevation
527 for low -water releases. No flood control storage would be provided .
There would be 101 , 300 acre-feet  of jo int-use storage between elevations
5-5 6 and 527 m. s .l. The minimum pool area at elevation 527 would be
1 ,400 ac res.

(3)  Effects. Virg inia Mine s operated with eight upstream
reservoirs in the Meramec Basin would provide an ultimate increase of
566 c. f . s .  over the recorded low fl ow of 155 c.f.s. in the Meramec
River at the site , or about 40 percent of the ultimate low-flow needs of
the lower Meramec River.  The normal pool of 5 , 200 acres with 70
miles of shoreline would be available for recreational use , with small
drawdown in normal years  and an eventual maximum drawdowri of 29
feet under extreme drought conditions . Construction and operation of
the reservoir will, afford employment opportunities to an economically
depressed area.

(4) Land. Acquisition in fee of 13 ,400 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 5 , 100 acres , comprising 1 , 500 acres
for initial recreational developments and 3, 600 acres to be reserved
for future development or held in the wild state.

(5) Relocations. The reservoir  will necessi tate  con-
structing 3.5 miles of new roads and improving 2 .2  miles  of existing
roads. There are approximately 30 miles of power distribution lines
and 18 miles of telephone lines which will require alteration. It is
planned to relocate 60 graves affected by the reser voir .
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e. Meramec Park Reservoir (17).

F ( 1) Location. Dam located at mile 107. 5 on the Meramec

River , approximately 65 miles southwest of St. Louis . Drainage area

at damsite is 1,508 square miles. Reservoir would extend 40 miles,

with a surface area of 12 ,600 acres. The nearest large 
town to the

proposed dam is Sullivan , Missouri , which is about 4 miles west of the

upper end of the reservoir.  Access to the reservoir area would be

by State Highway 155 , about 5 miles from Sullivan where it connects

to U. S. Highway 66.

(2) Features. The earth dam would be 170 feet high ,

with a crest length of 2,550 feet at elevation 736.0 m. s.1. The chute

spiiway , 200 feet wide at elevation 701 , would have a capacity of

132 , 200 c. f . s. at the maximum surcharge of 30 feet .  At maximum

spiliway stage , the pool would flood 35 , 000 acres. At spi].lway crest,

elevation 701 , the pool area would be 27 ,500 acres. Three conduits

6’ -9” x l2’ —O” with tractor gates would have a capacity of 7 , 540 c . f .s .

with pool elevation 667 for passage of within- -bank flows , and 614 c. f . s .

at pool elevation 600 for low-water releases. Flood control storage

of 581 ,600 acre-feet (7.24 inches of runoff) would be provided between

elevations 701 and 667 , with 400 , 200 acre-feet  of j oint-use storage

between elevations 667 and 600 m .s . l.

(3) Effects.  Flood control storage would hold the

standard project frequency flood at Meramec Park darnsite to non-

damaging stages. The combined effect of Merarnec Park , Pine Ford ,

and Union Reservoirs  would hold the 200 -year frequency flood in

Meramec River above Pacific to non-damaging stages. Merame c

Park would provide an ultimate increase of 483 c. f .  s. over the

recorded low flow of 131 c. f . s. at the site , or about 85 percent of the

ultimate low-flow increase from Virg inia Mines. The normal pool of

12 , 600 acres with 175 miles of shoreline would be available for rec-

reational use , with small drawdown in normal years and an eventual

maximum drawdown of 67 feet under extreme droug ht conditions .

Construction and operation of the reservoir will afford emp loyment

opportunities to an economically depressed area.

(4) Land. Acquisition in fee of 39, 300 acres is required

under the standard policy described in PARAGRAPH 45 . The Bureau

of Outdoor Recreation and the National Park Service have join tly

recommended additional acquisition of 9, 400 acres , comprising 1 , 300
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acres in replacement of flooded land in Meramec State Park and Huzzah
Wildlife Area , 3 , 700 acres for initial recreational developments , and
4 , 400 acres to be reserved for future development or held in the wild
state .

(5) Relocations. The reservoir  will necessitate con-
structing 18. 5 miles of new roads and improving 4 .5 miles of existing
roads . There are  two 10-inch parallel oil lines owned by the Gulf
Refining Company which would be inundated by the reservoir . About
2 , 550 feet of this dual line would require alteration to maintain present
service. There are approximately 100 miles of power distribution lines
and 70 miles of telephone lines which will require alteration. It is
planned to relocate 350 graves affected by the reservoir .

1. Salem Reservoir (27).

(1) Location. Dam located at mile 190.6 on the Meramec
River. Drainage area at damsite is 175 square miles . Reservoir
would extend 12 miles , with a surface area of 3,400 acres at normal
pool . The nearest  large town to the proposed reservoir  is Salem , which
is about 10 miles southwest of the head of the reservoir . Access to the
reservoir area would be provided by State Hig hway 19, which connects
to U. S. Highway 66 about 30 miles to the north at Cuba .

(2) Features.  The earth dam would be 145 feet high , with
a crest length of 2 , 090 feet  at elevation 1, 039 m.s .l . . The chute spiiway,
200 feet wide at elevation 1, 008 , would have a capacit y of 108 , 400 c . f . s .
at the maximum surcharge of 26 feet .  At maximum spiliway stage , the
pool would flood 6,500 acres. At spillway crest , elevation 1 , 008 , the
pool area would be 4 , 100 acres .  One conduit 5’ -3” x 6’ -6” with tractor
gates would have a capacity of 875 c . f . s .  with pool elevation 1, 000 for
passage of within bank flows , and 88 c . f . s .  at pool elevation 928 for low -
wate r releases.  Flood control storage of 30 , 000 acre- fee t  (3 . 22 inches
of runoff) would be provided between elevations 1 , 008 and 1 , 000 , with
125 , 200 acre- fee t  of jo in t -use  storage between elevations 1 , 000 and 928
m. s.1. The minimum pooi area at elevation 928 would be 400 acres.

(3) Effects .  Flood control  storage would hold the 20 -year
frequency flood below the darnsite to non-damag ing stages and , together
with 1-4 1 and 1-28 , alleviate flood damages in the 40 miles of Meramec
valley above Meramec Park Reservo i r .  Salem would provide an ultimate
increase of 83 c . f . s. over the recorded low flow of 5 c . f . s. at the site ,
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or about 15 percent of the ultimate low -flow increase from Virginia
Mines. The normal pool of 3,400 acres with 50 miles of shoreline
would be available for recreational use , with small drawdown in normal
years and an eventual maximum drawdown of 72 feet under extreme
droug ht conditions. Construction and operation of the reservoir  will
afford employment opportunities to an economically depre8sed area .

(4) Land. Acquisition in fee of 6 ,900 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointly recom-
mended additional acquisition of 2 , 600 acres , comprising 700 acres for
initial recreational developments and 1, 900 acres to be reserved for
future development or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing 6.8 miles of new roads. There are approximately 12 miles
of power distribution lines and 10 miles of telephone li nes which will
require alteration. It is planned to relocate 120 graves affected by the
reservoir.

g. Union Reservoir (29).

• (1) Location. Dam located at mile 31 .6 on the Bourbeuse
River , approximatel y 55 miles west of the cit y of St. Louis. Drainage
area at damsite is 754 square miles.  Reservoir would extend 48 miles,
with a surface area of 6 , 600 acres at normal pool . The nearest  large
town to the reservoir is Union, which is about 6 miles nor th of the
damsite . Access to the reservoir area would be by Route UU , which
connects to U. S. Highway 50 about 5 miles to the north . The towns of
Union, Washington, St. Clair , and Sullivan are within a iS-mile radius
of the reservoir .

(2) Features. The earth dam would be 151 feet hig h , with
a crest  length of 3 , 720 feet at elevation 682 .0 m. s . l .  The chute spill -
way, 200 feet wide at elevation 651 , would have a capacity of 108 , 400
c. f. s. at the maximum surcharge of 26 feet .  At maximum spillway
stage , the pool would flood 22 ,500 acres. At spillway crest , elevation
651 , the pool area would be 16 ,600 acres . Two conduits 6’-O” x 11’ -O”
with tractor gates would have a capacity of 3, 770 c.f. s. with pool eleva-
tion 616 for passage of within bank flows , and 213 c.~f.s. at pool eleva-tion 567 for low-water releases.  Flood control storage of 355 , 600
acre- fee t  (8.84 inches of runoff) would be provided between elevations
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651 and 616 , with 160 , 500 acre-feet  of jo int-use storage between eleva-
tions 616 and 567 rn . a .l .  The minimum pool area at elevation 567
would be 1 , 000 acres .

(3) Effects. Flood control storage would hold the standard
project frequency flood at the damsite to non-damaging stages. The
combined effect of Union , Pine Ford , and Meramec Park Reservoirs
would hold the 200-year frequency flood in Meramec Rive r above
Pacific to non-damaging stages. Union operated in conjunction with
four upstream reservoirs in the Bourbeuse Basin would provide an
ultimate increase of 202 c. f . s. over the recorded low fl ow of 11 c. f . s .
at the damsite , or about 14 percent of the ultimate low -flow needs of the
lower Meramec River. The normal pool of 6 , 600 acres  with 100 miles
of shoreline would be available for recreational use , with small draw-
down in normal years and an eventual maximum drawdown of 49 feet
under extreme drought conditions . Construction and operation of the
reservoir will afford employment opportunities to an economically
depressed area.

(4) Land. Acquisition in fee of 25 , 200 acres is required
• under the standard policy described in PARAGRAPH 45. The Bureau

of Outdoor Recreation and the National Park Service have jointl y
recommended additional acquisition of 3 , 500 acres , comprising 1 , 900
acres for initial recreational developments and 1 , 600 acres to be
reserved for future development or held in the wild state .

(5) Relocations . The reservoir  will necessi tate con-
structing 6. 1 miles of new roads and improving 3. 1 miles of exist ing
roads. There are approximately 80 miles of power distribution l ines
and 0.5 mile of telephone lines which will require alteration.  It is
planned to relocate 100 graves affected by the reservoir .

47. TRIBUTARY STREAM RESERVOIRS

Twelve tributary stream reservoirs , outlined in SECTION VII .
were selected for detailed study. The locations of these reservoirs
are shown on PLATE 7 , and pertinent data are  contained in TABLE 26.
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a. Terre Bleue Creek Reservoir (1-30).

(1) Location. Dam located on Terre  Bleue Creek 11.6

miles above its confluence with the Big River at mile 87.8. Drainage

area at damsite is 19 .8 square mile8. Reservoir would extend 2 .5

miles, with a surface area of 270 acres at normal pool . The nearest

large town to the reservoir is Flat River , which is about 10 miles

southwest of the damsite . Farmington is about 10 miles south of the

upper portion of the reservoir . Access to the reservoir area would

be provided by Routes K and C. Route K connects with U. S. Highway

67 about 10 miles to the west at Bonne Terre.

(2) Features. The earth dam would be 66 feet high , with

a crest length of 1, 745 feet at elevation 811 rn. s .l .  The chute sp illway,

50 feet wide at elev~ tion 790 , would have a capacity of 12 , 280 c. f . s.

at the maximum surcharge of 16 feet .  At maximum spiiway stage ,

the pool would flood 1 , 150 acres. At spilway crest , elevation 790 ,

the pool area would be 950 acres. One conduit 4~ ~~
3 1  x 5’ -3” with

tractor gate would have a capacity of 100 c .f . s. with pool. elevation

• 782 for passage of within bank flows , an-d -7 c. i.  s.  at pool elevation

771 for low -water releases. Flood control storage of 2 , 700 acre-feet

(2. 56 inches of runoff) would be provided between elevations 790 and

782 , with 2,900 acre-feet of joint-use storage 
between elevations 782

and 771. The minimum pool area at elevation 771 would be 170 acres.

(3) Effects.  Flood control storage would hold the 10-year

frequency flood at damsite to non-damaging stages and alleviate flood

damages to 11 . 6 miles of -creek  valley. Reservoir 1-30 would provide

an ultimate increase of 7 c. f. -s. over the recorded low flow of 0 c.f.s.

in Big River , or about 2 percent of the ultimate low-fl ow increase

from Pine Ford. The normal pool of 270 acres  with 14 miles of

shoreline would be available for recreational use , with small drawdown

in normal years and an eventual maximum dr awdown of 11 feet  under

extreme drought conditions. Construction and operation of the reser-

voir will afford employment opportunitie s to an economicall y depressed

area.

(4) Land. Acquisition in fee of 1 , 600 acres is required

unde r the standard policy described in PARAG RAPH 45. The Bureau

of Outdoor Recreation and the National Park Service have j ointly

recommended additional acquisition of 500 acres , comprising 100 acres

for initial recreational developments and 400 acres to be reserved for

future development or held in the wild state .
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(5) Relocations. The reservoir will necessitate construct-
ing 0 .1  mile of new roads and improving 0 .6 mile of existing roads .
There are approximately 4 miles of power distribution lines and 3 miles
of telephone lines which will require alteration . No cemetery reloca-
tions are required .

b. Courtois Creek Reservoir (I—15A).

( 1) Location. Dam located on Courtois Creek in Clark
National Forest 19 miles above its confluence with Huzzah Creek , which
joins the Meramec at mile 130 .5 . Drainage area at damsite is 122
square miles. Reservoir would extend 3 miles, with a surface area of
620 acres at normal pool . Access to the reservoir  area would be pro-
vided by State Highway 8 which connects Steelvil].e and Potosi. The
re.ervoir is about midway between these two towns .

(2) Features. The earth dam would be 102 feet high , with
a crest length of 2 , 170 feet at elevation 867 m. s. l.  The chute spilway,
50 feet wide at elevation 834 , would have a capacity of 30 , 410 c f .s . at
the maximum surcharge of 28 feet. At maximum sp ilway stage , the
pool would flood 2 , 700 acres.  At spillway crest , elevation 834 , the
pool area would be 1, 600 acres . One conduit 8’ -O” x lO ’ -O” with tractor
gate would have a capacity of 610 c . f .  s. with pool elevation 806 for
passage of within..bank flows , and 18 c .f . s. at pool elevation 799 for
low-water releases. Flood control storage of 29, 600 acre -feet (4 .55
inches of runoff) would be provided between elevations 834 and 806 ,
with 3 , 600 acre-feet  of joint-use storage between elevations 806 and
799 m .s .l .  The minimum pool area at elevation 799 would be 440
acres.

(3) Effects. Flood control storage would hold the SO -year
frequency flood at damsite to non-damag ing stages and al]eviate flood
damages to 14 miles of creek valley above Meramec Park Reservoir . -

Reservoir I- 15A would provide an ultimate increase of 15 c .f . s . over
the recorded low fl ow of 3 c. f .  s . at damsite , or about 3 percent of the
ul timate low-flow increase from Virginia Mines.  The normal pool of
620 acres with 10 miles of shoreline would be availabl e for  recreational
use , with small drawdown in normal years and an eventual  maximum
drawdown of 7 feet under extreme droug ht conditions . Const ruct ion
and operation of the reservoir  will afford employment opportunities to
an economicall y depressed area.
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(4) Land. Acquisition in fee of 2 ,550 acres is required
under the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 1, 900 acres , comprising 1, 200 acres
requested by the Forest Service , 100 acres for initial recreational
developments , and 600 acres to be reserved for future development or
held in the wild state.

(5) Relocations. The reservoir will necessitate con-
structing 5 .3  miles of new roads. There are approximately 1 mile of
powe r distribution lines and 1 mile of telephone lines which will require
alteration. No cemetery relocations will be required .

c. Huzzah Creek Reservoir ( 1-14).

~l) Location. Dam located in Clark National Forest on
Huzzah Creek 24 . 7 miles above its confluence with the Meramec
River at mile 130 .5 .  Drainage area at damsite is 112 square miles.
Reservoir would extend 3.5 miles, with a surface area of 460 acres
at normal pool . The nearest large town to the reservoir  is
Steelvile , which is about 20 miles northwest of the damsite . Access
to the reservoir area would be provided by Route V , which connects
with State Hig hway 49 about 2 miles west of the damsite , and by Route
C to the east.

(2) Features. The earth dam would be 111 feet  high ,
with a cres t  length of 1 , 655 feet at elevation 916 m . s . 1 . The chute
spillway , 50 feet wide at elevation 881 , would have a capacity of
33 , 900 c .f .  s. at the maximum surcharge of 30 feet .  At maximum
spiiway stage , the pool would flood 2 , 100 acres . At spiliway cres t ,
elevation 881 , the pool area would be 1 , 250 acres .  One conduit
8’ -O” x lO’ -O” with tractor gate would have a capacity of 560 c . f . s .
with pool elevation 847 for passage of within bank flows , and 18 c. f . s.
at pool elevation 837 for low -water releases.  Flood control storage
of 27 , 500 acre-feet  (4 .61 inche s of runoff) would be provided between
elevations 881 and 847 , with 3 , 900 a c r e - f e e t  of jo in t -use  storage
between elevations 847 and 837 n ’i.s .l .  The minimum pooi area at
elevation 837 would be 310 ac res .

(3) Effects .  Flood control storage would hold the 50-
year frequency flood at the damsite to non-damaging stages and
alleviate flood damages to 19. 7 miles of creek valley above Meramec
Park Reservoir .  R e s e r v o i r  1-14 operated with one ups t ream
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reservoir would provide an ultimate increase of 15 c.f . s. over the low
flow of 3 c . f.  s. at the damsite , or about 3 percent of the ultimate low -
flow increase from Virginia Mines. The normal pool of 460 acres with
9 miles of shoreline would be available for recreational use, with
small drawdown in normal years and an eventual maximum drawdown
of 10 feet under extreme drought conditions.

(4) Land. Acquisition in fee of 2, 150 ac res is required
under the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation , National Par-k Service , and U.  S. Forest
Service have jointly recommended additional acquisition of 3, 500 acres ,
comprising 1, 400 acres requested by the Forest Service , 200 acres
for initial recreational developments , and 1 ,900 acres to be reserved
for fu ture  development or held in the wild state .

- 
(5) Relocations. The reservoir will necessitate con-

structing 0. 9 mile of new roads. No cemetery relocations will be
required.

d . West Fork - Huzzah Creek Reservoir ( 1-26) .
- • (1) Location. Dam located on Huzzah Creek at mile 35.0

in Clark National Forest . Drainage area at damsite is 27 square miles.
Reservoir would extend 3 miles, with a surface area of 630 acres at
normal pool . The nearest large town to the dam would be Salem , which
is about 18 miles west of the upper end of the reservoir . Access to the
reservoir area would be provided by a public road which connects with
State Highway 32 about 5 miles to the south.

(2) Features. The earth dam would be 121 feet high ,
with a crest length of 1 ,300 feet at elevation 1 , 046 m . s .l .  The chute
spiiway , 50 feet wide at elevation 1 , 026 , woul d have a capacity of
11 , 080 c. f . s • at the maximum sux charge of 15 feet .  At maximum
spiliway stage , the pool would flo od 1,200 acres. At spiliway crest ,
elevat ion 1 ,026 , the pool area would be 950 acres.  One conduit
4’ -9” x 6’ -O” with tractor gate would have a capacity of 135 c . f . s .  with
pool elevation 1, 019 for passage of within--bank flows , and 13 c .f . s .
at pool elevation 959 for 1 ow -water releases. Flood control storage
of 4 , 600 acre-feet  (3 .19 inches of runoff)  wou) d be provided between
elevations 1,026 and 1,019 , with 19, 600 acre- fee t  of joint -use storage
between elevations 1 ,0l9 and 959 m. s • 1 The minimum pooL area at
elevation 959 would be 120 acres .
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(3) Effects.  Flood control storage would hold the ZO-year
frequency flood at the damsite to non-damaging stages and alleviate
flood damages in the 5 miles of creek valley above 1-14 Reservoir .
Reservoir 1-26 would provide an ultimate increase of 12 c.f. s. over the
recorded low flow of 1 c.f. s. in Huzzah Creek, or about 80 percent of
the ultimate low-flow increase from 1-14 . The normal pool of 630
acres with 15 miles of shoreline would be available for recreational use ,
with small drawdown in normal years and an eventual maximum draw -
down of 60 feet under extreme drought conditions . Construction and
operation of the reservoir would afford employment opportunities to a
depressed area.

(4) Land. Acquisition in fee of 1, 600 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation , National Park Service , and U .  S. Forest
Service have jointl y recommended additional acquisition of 1 , 500 acres .
Since this reservoir is located in a wilderness-type area , with extensive
public lands for wildl if e recreation in the general vicinity, acquisition
of only 100 acres initially is deemed warranted.

(5) Relocations. The reservoir will necessitate con-
structing 3.0 miles of new roads . There are approximately 4 miles of -

‘power distribution line s and 3 miles of telephone lines which will
require alteration. It is planned to relocate 75 graves affected by the
reservoir .

e. Benton Creek Reservoir  (1-41) .

( 1) Location. Dam located on Beniton Creek 0 . 9 mile
above the confluence with the Meramec River at mile 175. 7 . Drainage
area at damsite is 28.8 square  miles.  Reservoii would extend 2 . 5
miles, with a surface area of 230 acres  at normal pool . The rese rvo i r
is within a 15-mile radius of the towns of Roila , St. James , Steelville ,
and Salem. Access to the reservoir area would be by a public road
which connects to State Highway 68 to the west about 5 miles f rom the
darnsite .

(2) Features.  The ear th  dam would be 73 feet high , wit h
a crest length of 1 , 770 feet at elevation 898 m .s . l .  The chute spil iwa y ,
50 feet wide at elevation 874 , would have a capacity of 16 , 280 c . f . s .
at the maximum surcharge of 19 feet, At maximum spiiway stage .
the pool would flood 800 acres .  At sp iliway cres t , elevation 874 , the
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pool area would be 450 acres . One conduit 4 ’ -9” x 6’ -0” with tractor
gate would have a capa city of 144 c. f. s. with pool elevation 853 for pa s-
sage of within bank flows , and 4 c . f . s .  at pool elevation 850 for low -
water releases . Flood control storage of 7 , 700 acre- fee t  (5 .02 inches
of runoff) would be provided between elevations 874 and 853 , with
700 acre -feet of joint-use storage between elevations 853 and 850 m. s.1.
The minimum pool area at elevation 850 would be ZOO acres .

(3) Effects.  Flood control storage would hold the 50-year
frequency flood at damsite to non-damaging stages and with Salem
Reservoir on Meramec River alleviate flood damage on 25 miles of
Meramec valley above Merarnec Park Reservoir . Reservoir 1-41 would
provide an ultimate increase of 3 c. f. s • over the recorded low flow of
1 c.f . 8. in Benton Creek , or about 1 percent of the ultimate low-flow
increase from Virginia Mines . The normal pool of 230 acres with 6
miles of shoreline would be available for recreational. use , with small
drawdown in normal years and an eventual maximum drawdowri of 3
feet under extreme drought conditions .

(4) Land. Acquisition in fee of 900 acres  is required
under the standard policy described in PARAGRAPH 45. The Bureau of
Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 400 acres , comprising 100 acres for
initial recreational developments and 300 acres to be reserved for
future development or held in the wild state .

(5) Relocations. The reservoi r  will necessi tate con-
structing 2 .9  miles of new roads . There are two 10-inch parall el oil
lines owned by the Gulf Refining Company which would be inundated by
the reservoir .  About 2 , 450 feet  of this dual line would require altera-
tion to maintain present  service.  There are approximately 2 miles of
power distribution lines and 2 miles of telephone lines which will
require alteration. No cemeteries would be affected by the reservoir .

f. Littl e Dry  Fork Reservo i r  (1 -23) .

( I )  Location. Dam located at mile 2. 3 on Littl e Dry
Fork Creek , a t r ibu ta ry  of Dry  Fork  which it en ters  18.0 mi1e~ above
the confluence of Dry Fork with the Meran-tec River at mile 167.8.
Drainage area at damsite is 36 square  miles . Reservo i r  would extend
3. 5 miles, with a surface area of 950 acres  at normal pool . The
nearest large town to the r e s e r v oir  is Rolla , Mi s sou r i , which is about
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5 miles west of the reservoir. From Rolla, access to the reservoir
area would be by Route BB, —

(2) Features. The earth dam would be 80 feet high with
a crest length of 3, 050 feet at elevation 965 m . s . l .  The chute spilway,
50 feet wide at elevation 941 , would have a capacity of 16 , 280 c . f . s .
at the maximum surcharge of 19 feet. At maximum spiiway stage ,
the pool would flood 1, 200 acres.  At spillway crest , elevation 941 , the
pool area would be 950 acres , One conduit 5’ -3” x 6’ -6” with tractor
gate would have a capacity of 178 c. f .  s. with pool elevation 941 for
passage of within .bank flows , and 14 c.f.s. at pool elevation 914 for
low-water releases. No flood control storage is provided. Jo in t -use
storage of 10 , 600 acre -feet would be provided between elevations 941
and 914. The minimum pool area at elevation 914 would be 200 acres.

(3) Effects. Reservoir 1-23 would provide an ultimate
increase of 13 c.f.s. over the recorded low flow of 1 c.f.s . in Little
Dry Fork Creek , or about 2 percent of the ultimate low-flow increase
from Virginia Mines . The normal pool. of 950 acres with 15 miles of
shoreline would be available for recreational use , with small drawdown
in normal years and an eventual maximum drawdown of 27 feet under
extreme drought conditions .

(4) Land. Acquis ition in fee of 1, 700 acres is required
under the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 1, 200 acres , comprising 100 acres for
initial recreational developments and 1, 100 acres to be reserved for
future development or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing 0. 3 mile of new roads and alteration of 0. 2 mile of existing
roads . There are approximately 3 miles of power distribution lines,
0.3 mile of 33 KV transmission lines, and 3 miles of telephone lines
which will require alteration. No cemeteries are affected by the
reservoir.

g. Spring Creek Reservoir (1-28).

(1) Location. Dam located at mile 2 .0  on Spring Creek ,
a tributary of Dry Fork which it enters 48 miles above its confluence
with the Merarnec River at mile 167. 8. Drainage area at damsite is
44 square miles, Reservoir would extend 4 miles, with a surface  area
of 900 acres at normal pool . The nearest large town to the reservoir

97

R Mar b4 

~~~~~ --



p..— -
~~~~~~~

-,-,-.-,— - - --— --—
~

- ..-
~
.-- - ------—---.

~~~
--— -

is Salem , which is about 5 miles south of the head of the r e se rvo ir .

Access to the reservoir  area would be by State Highway 72 which con-

nects the towns of Rolla and Salem.

(2) Features. The earth dam would be 79 feet  high , with

a crest length of 1, 465 feet at elevation 1 , 124 m. s . l .  The earth spill-

way, 625 feet wide at elevation 1 , 112 , would have a capacity of 34 , 730

c.f. 8. at the maximum surcharge of 7 feet. At maximum spillway stage ,

the pool would flood 2, 100 acres. At spiiway cres t, elevation 1 , 112 ,

the pool area would be 1 , 750 acres. One conduit 5’ -6” x 7’ -6” with

tractor gate would have a capacity of 220 c . f .  s. with pool elevation 1 , 101

for passage of within bank flows , and 10 c. f . s .  at pool elevation 1 , 079

for low-water releases. Flood control s torage of 11 , 800 acre -feet

(5. 03 inche s of runoff) would be provided between elevations 1 . 112 and

1, 101 , with 11 , 700 acre- fee t  of j oint-use storage between elevations

1 , 101 and 1, 079 m.s . 1 .  The minimum pool area at elevation 1 , 079

would be 200 acres.

(3) Effects. Flood control storage would hold the 50-year

frequency flood at damsite to non-damaging stages and would alleviate

flood damages in the lower 48 miles of Dry Fork Creek and , with 1-41

and Salem, reduce flood damages in 18 miles of Meramec River above

Meramec Park Reservoir . Reservoir 1-28 would provide an ultimate

increase of 9 c . f . s . over the low flow of 1 c .f .s .  at the damsite , or

about 2 percent of the ultimate low -fl ow increase from Virginia Mines.

The normal pool of 900 acres with 18 miles of shoreline would be

available for recreational use , with small drawdown in normal years

and an eventual maximum drawdown of 22 fee t under extreme droug ht

conditions . Construction and operation of the reservoir would afford

employment opportunities to a depressed area.

(4) Land. Acquisition in fee of 2 , 900 acres is required

under the standard policy described in PARAGRAPH 45. The Bureau

of Outdoor Recreation and the National Park Service have jointly recom-

mended additional acquisition of 1 ,600 acres , comprising 300 acres

for initial recreational developments and 1 ,300 acres to be reserved

for future development or held in the wild state.

(5) Relocations. The reservoir  will necessi tate con-

structing 2. 3 miles of new roads and improving 1. 1 miles of existing

roads. There are approximately 6 miles of powe r distribution lines

and 5 miles of telephone lines which will require alteration. No

cemeteries will need to be relocated.
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h . Redoak Creek Reservoir ( 1-32) .

(1) Location. Dam located on Redoak Creek 1. 3 miles
above its confluence with the Bourbeuse River at mile 83 .0 . Drainage
area at damsite is 60 square miles. Reservoir would extend 7.5 miles,
with a surface area of 2,050 acres at normal pool. The nearest large
town to the reservoir is Owensville , which is about 10 miles west of the
dams ite. Access to the reservoir area would be by Route T which con-
nects to 11. S. Highway 50 at Rosebud about 2 miles to the north .

(2) Features.  The earth dam would be 63 feet high , with
a crest length of 2,205 feet at elevation 728 m . s. l .  The earth spillway,
1 ,100 feet wide at elevation 718 , would have a capacity of 36 , 890 c. f .s .
at the maximum surcharge of 5 feet . At maximum spilway stage , the
pool would flood 2 , 250 acres.  At spillway crest , elevation 718. the
pool area would be 2 , 050 acres.  One conduit 6’ -3” x 7’ -9” with tracto r
gate would have a capacity of 300 c . f .s .  with pool elevation 718 for pa s-
sage of within-bank flows , and 20 c. f . s, at pool elevation 689 for  low -
water releases. No flood control storage is provided. Joint-use
storage of 23 , 000 acre-feet  is provided between elevations 718 and 689
m. s .1. The minimum pool area at elevation 689 would be 550 acres .

(3) Effects. Reservoir 1-32 would provide an ultimate
increase of 19 c . f . s . over the low flow of 1 c . f . s .  in Redoak Creek ,
or about 9 percent of the ultimate low-flow increase from Union. The
normal pool of 2 ,050 acres with 26 miles of shoreline would be available
for recreational use , with small drawdown in normal years and an
eventual maximum drawdown of 29 feet under extreme droug ht
conditions. Construction and operation of the reservoir would afford
employment opportunities for a distressed area.

(4) Land. Acquisition in fee of 3,300 acres is required
under the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 600 acres , comprising 200 acres for
initial recreational developments and 400 acres to be reserved for
future  development or held in the wild state.

(5) Relocations. The reservoir will necessi tate con-
structing 1.4 miles of new roads and improving 0 .5  mile of existing
roads . There are approximately 5 miles of power distribution lines and
5 miles of telephone lines which will require alteration. No cemeter ies
are affected by the reservoir .
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i. Littl e Bourbeuse River Reservoir (I-33A) .

(1) Location. Damsite located on Little Bourbeuse River
5. 1 miles above its confluence with the Bourbeus e River at mile 89. 9.
Drainage area at damsite is 52 square miles. Reservoir would extend
6 miles , with a surface area of 1 ,450 ac res at normal pool . The
nearest large town to the reservoir is Sullivan , which is about 15 miles
east of the damsite. Access to the reservoir area would be by Route C
which connects to U. S. Highway 66 at Bourbon about 8 miles southeast.

(2) Features. The earth dam would be 92 feet high , with
a crest length of 2 , 700 feet at elevation 797 m,s . 1.  The chute spi.llway ,
50 feet wide at elevation 777 , would have a capacity of 11 , 080 c. f. s .
at the maximum surcharge of 15 feet. At maximum spillway stage ,
the pool would flood 1, 900 acres. At sp illway c res t, elevation 777 , the
pool area would be 1 , 450 acres . One conduit 5’ -6” x 7’ -6” with tractor
gate would have a capacity of 260 c .f . s . with pool elevation 777 for pa s-
sage of within bank flows , and 19 c.f. s. at pool elevation 743 for  low-
water releases. No flood control storage is provided. Joint-use
storage of 23 , 300 acre-feet  would be provided between elevations 777
and 743 m. s.l. The minimum pool area at elevation 743 would be 230
acres.

(3) Effects. Reservoir I-33A would provide an ultimate
increase of 18 c .f . s .  over the low flow of 1 c .f .s .  in Littl e Bourbeuse
River , or about 9 percent of the ultimate low-flow increase from U nion.
The normal pool of 1 , 450 acres with 22 miles of shoreline would be
available for recreational use , with small drawdown in normal years
and an eventual maximum drawdown of 34 feet under extreme droug ht
conditions . Construction and operation of the reservoir would afford
employment opportunities to a depressed area.

(4) L~ax.~~ Acquisition in fee of 2 , 500 acres is requiredunder the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have join tly recom-
mended additional acquisition of 1, 000 acres , comprising 200 acres for
initial recreational developments and 80C acres to be reserved for
future development or held in the wild state.

(5) Relocations. The reservoir  will necessi tate  con-
structing 1.1 miles of new roads and improving 1 .4 miles of existing
roads . There are  approximately 8 miles of powe r dis t r ibution l ines and
6 miles of telephone lines which will require  alte ration. About 50 graves
would require  relocation.

100

R Mar 64



j. Brush Creek Reservoir (I-35A).

( 1) Location. Damsite located on Brush Creek 2 . 5 miles
above its confluence with the Bourbeuse River at mile 105. 3. Drainage
area at damsi.te is 69 square miles , Reservoir would extend 7 miles,
with a surface area of 1,400 acres . The towns of Cuba , Sullivan,
St. James , Steelville, and Owensvile are within a 15-mile radius of the
reservoir area . Access to the reservoir  would be by State Highway 19
which connects to U. S. Highway 66 at Cuba about 8 miles south.

(2) Features. The earth dam would be 74 feet high, with
a crest length of 2,400 feet at elevation 809 m.s .1. The chute spilway,
50 feet wide at elevation 786 , would have a capacity of 14 , 890 c .f .s.
at the maximum surcharge of 18 feet . At maximum spiliway stage , the
pool would flood 2 , 100 acres . At spiliway crest , elevation 786 , the
pool area would be 1, 400 acres .  One conduit 6’ -6” x 8’ -O” with tractor
gate would have a capacity of 345 c . f .  s. with pool elevation 786 for
passage of within-bank flows , and 22 c . f . s. at pool elevation 756 for low -
water releases. No flood control storage is provided. Joint-use
storage of 22 , 700 acre -feet would be provided between elevations 786
and 756. The minimum pool area at elevation 756 would be 250 acres.

(3) Effects. Reservoir I-35A would provide an ultimate
increase of 21 c . f . s.  ove r the recorded low flow of 1 c . f . s. in Brush
Creek , or about 10 percent of the ultimate low-flow increase from
Union. The normal pool of 1, 400 acres with 20 miles of shoreline would
be available for recreational use , with small drawdown in normal years
and an eventual maximum drawdown of 30 feet under extreme droug ht
conditions .

(4) Land. Acquisition in fee of 2 , 400 acres is required
under the standard polic y described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 1 , 100 acres , comprising 200 acres for
initial recreational developments and 900 acres  to be reserved for
future development or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing 3. 1 miles of new roads and improving 0 .7  mile of existing
roads. There are approximatel y 11 miles of powe r dis tr ibut ion lines
and 8 miles of telephone lines which will require alteration. No
cemeteries would be affected by the reservoir .
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k. Peavine Creek Reservoir  (1-21) .

(1) Location. Dam located at mil e 1 . 5 on Peavine Creek ,
a tributary of Dry Fork Creek which it enters 15 miles above its con-
fluence with the Bourbeuse River at mile 100.7.  Drainage area of dam -
site is 23.5 square miles . Reservoir would extend 1 mile, with a sur-
face area of 220 acres at normal pool . The nearest large town to the
reservoir is Belle , which is about 5 miles north of the damsite . Access
to the reservoir area would be by Rout-e F about 3 miles east of State
Highway 28.

(2) Features. The earth dam would be 51 feet high , with
a crest length of 2, 275 feet at elevation 916 m . s .l . The earth spi1way~365 feet ‘~ ide at elevation 904 , would have a capacity of 20 ,280 c.f. s.
at the maximum surcharge  of 7 feet. At maximum spillway stage , the
pooi would flood 1 , 000 acres.  At spillway crest , elevation 904 , the pool
area would be 800 acres.  One conduit 4 ’ -9” x 6’ -O” with tractor gate
would have a capacity of 118 c . f .s .  with pool elevation 887 for passage
of within-bank flows , and 1 c .f .  s. at pool elevation 885 for low-water
releases. Flood control storage of 6 , 300 acre -feet (5 .03 inches of run-
off) would be provided between elevations 904 and 887 , with 700
ac re -feet of joint-use storage between elevations 887 and 885 m. s .1.
The minimum pool area at elevation 885 would be 170 acres.

(3) Effects .  Flood control storage would hold the 50-year
frequency flood at the darnsite to non-damaging stages and alleviate
flood damages in the 1.5 miles of Peavine Creek , 15 miles of Dry Fork
Creek , and , together with 1-38, in the 23 miles of Bourbeuse valley
above Union Reservoir . Low -flow augmentation would be neglibible.
The normal pool of 220 acres with 4 miles of shoreline would be avail-
able , with small drawdown in normal years and an eventual maximum
drawdown of 2 feet under extreme drought conditions . Construction
and ope ration of the reservoir  would afford employment opportunities
to a depressed area.

(4) Land. Acquisit ion in fee of I , 500 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 400 acres , comprising 100 acres for
initial recreational developments and 300 acres to be reserved for
fu tu re  development or held in the wild state.
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(5) Relocations. The reservoir will necessitate construct-
ing 2 miles of new roads and improving 0. 3 mile of existing road . There
are approximately 3 mites of power distribution lines and 2 miles of
telephone lines which will require alteration . No cemeteries are
affected by the reservoir .

1. Bourbeuse River Reservoir (1-38).

(1) Location. Damsite located at mile 127 . 3 on the
Bourbeuse River . Drainage area at damsite is 12 1 square miles.
Reservoir would extend 4 miles, with a surface area of 850 acres .  The
reservoir is within easy access of the towns of Roila and Cuba via State
Highway 68 about 8 mi).es from St. James on U. S. Highway 66.

(2) Features. The earth dam would be 75 feet high , with
a crest length of 3,000 feet at elevation 880 m.s .l . The chute spiliway,
50 feet wide at elevation 857 , would have a capacity of 14,890 c. f. s.
at the maximum surcharge of 18 feet. At maximum spiiway stage , the
pool would flood 5 , 500 acres.  At spillway crest , elevation 857 , the
pool area would be 2 , 950 acres.  One conduit 8’-O” x l0’-O” with tractor
gate would have a capacity of 605 c . f . s . with pool elevation 837 for
passage of within- -bank flows , and 12 c. f .  s . at pool elevation 830 for
low -water rel eases. Flood control storage of 29, 600 acre -feet (4 .58
inches of runoff ) wouJd be provided between elevations 857 and 837 , with
4,700 acre -feet of joint -use storage between elevations 837 and 830
m. s .l. The minimum pool area at elevation 830 would be 450 acre s.

(3) Effects. Flood control storage would hold the SO -year
frequency flood at damsite to non-damaging stages and, together with
1-2 1, alleviate fl ood damages in the 50 miles of Bourbeuse River valley
above the Union Reservoir . Reservoir  1-38 would provide an ultimate
increase of 10 c. f.  s • over the low flow of 2 c. f. s. at damsite , or about
5 percent of the u 1timate ‘ow-flow increase from Union .  The normal
pool of 850 acres with 15 miles of shore ’ine would be available for
recreational use , with small drawdown in normal years and an eventual
maximum drawdown of 7 feet under extreme droug ht conditions .

(4) Land. Acquisition in fee of 4 , 700 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have joint ly recom-
mended additional acquisition of 1 , 300 acres , comprising 300 acres for
initial recreational developments and 1 , 000 acres to be reserved for
future development or hel d in the wild state .
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(5) Relocations . The reservoir will necessitate construct-
ing 3. 1 miles of new roads and improving 0 .6 mile of existing roads .
There are approximately 8 miles of power distribution lines and 6 miles
of telephone lines which will require alteration . No cemeteries will be
affected by the reservoir .

48. HEADWATER RESERVOIRS

Twelve headwater reservoirs , outlined in SECTION VII , we r e
selected by the Corps of Eng ineers for detailed stud y. Dams were
designed by the Soil Conservation Service , Department of Agr icul ture .
Spi!lway capacities were derived from freeboard hydrographs.  Additional
information on desi gn details is contained in PART 2 , APPENDIX G.
The locations of these reservoirs  are shown on PLAT E 7 , and pert inent
data are contained in TABLE 27 .

a. Dry Creek Reservoir (H-3) .

( 1) Location. Darn located on Dry Creek 7 .0  miles above
its confluence with Big River at mile 32 . Drainage area at damsite is
9. 2 square miles. Reservoir would extend 1 .5 miles , with a surface
area of 100 acres at normal pool . The near est  large towns to the reser-
voir are DeSoto , which is about 6 miles southeast  of the damsite , and
}u illsboro, which is about 8 miles northeast  of the danisite . Access to
the reservoir  area would be provided by a public road which connects to
Route Y. Route Y connects with State Hig hway 21 in the vicinity of
DeSoto .

(2) Features. The earth darn would be 43 feet high , with
a crest length of 1 , 050 feet  at elevation 635 m . s . l .  The earth spillway,
185 feet wide at elevation 629, would have a capacity of 9, 600 c . f . s .
at the maximum surcharge of 6 feet. At maximum spillway stage , the
pool would flood 270 acres .  At sp illway cres t , elevation 629, the pool
area would be 200 acres.  One 36-inch diameter conduit with uncontrolled
drop inlet would have a capacity of 205 c. f . s .  for  passage of within..bank
flows . A 12-inch diameter conduit provides f o r  low -flow releases
from joint-use pool . Flood control storage of 1,850 a c r e - f e e t  (3 .77
inches of runoff)  would be provided between elevations 629 and 618 , with
230 acre -feet of joint -use storage between elevations 618 and 615
ni . s . l .  The minimum pool area at elevation 615 would be 90 acres .
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(3) Effects. Flood control storage would hold the 50-year
frequency flood at damsite to nofl-damaging stages and alleviate flood
damages in the 7 miles of Dry Creek , including the town of Ware.  Low -
flow augmentation would enhance downstream fish and wildlife habitat.
The normal pool of 100 acres with a shoreline of 3 miles would be avail-
able for recreational use , with smalL drawdown in normal years and a
maximum drawdown of 3 feet under extreme droug ht conditions .

(4) Land. Acquisition in fee of 440 acres is required under
the standa rd policy described in PARAGRAPH 45. The Bureau of
Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 400 acres , comprising 30 acres for
initial recreational developments and 370 acres to be reserved for future
development or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing 0. 5 mile of new roads . Only minor relocations of power lines
and telephone lines would be required. No cemeteries are affected by
the reservoir.

b. Bates Creek Reservoir (H-9) .

( 1) LocatIon. Darn located at mile 2 . 7 on Bates Creek , a
tributary of Breton Creek which it enters about 7 miles above its con-
fluence with Mineral Fork , a principal tributary of Big River , at mile
60.6. Drainage area at damsite is 8 square miles. Reservoir would
extend I mile , with a surface area of 100 acres at normal pool . The
nearest large town to the reservoir is Potosi, which is about 3 miles
northeast of the reservoir . Access to the reservoir area would be by
a public road which connects to Route P south of the reservoir.

(2) Features. The earth dam would be 47 feet high , with
a crest length of 1, 180 feet at elevation 955 m. s .l. The earth apiiway,
140 feet wide at elevation 948 , would have a capacity of 7 , 800 c . f.  s
at the maximum surcharge of 7 feet. At maximum spillway stage , the
pool would flood 210 acres. At spiliway crest , elevation 948 , the pool
area would be 150 acres . One 36-inch diameter conduit with uncontrolled
drop inlet would have a capac ity of 196 c . f . a .  for passage of within --
bank flows . A 12-inch diameter conduit is provided for low-flow releases
from j oint-use pool . Flood control storage of 1,430 acre -feet (3.35
inche s of runoff) would be provided between elevations 948 and 935 , with
190 acre-feet of joint-use storage between elevations 935 and 933 rn .a .1.
The minimum pool area at elevation 933 wouLd be 60 acre..
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(3) Effects. Flood control storage would hold the 50 -year
frequency flood at damsite to non-damaging stages and alleviate flood
damages in the 2 .7 miles of Bates Creek and 7 miles of Breton Creek
above Wa shington Park Reservoir . Low-flow augmentation would
enhance downstream f ish and wildlife habitat. The normal pool of 100
acres with a shorel ine of 2 miles would be available for recreational
use , with small drawdown in normal years and a maximum drawdown of
2 feet under extreme drought conditions . Construction and operation of
the reservoir would afford employment opportunities to a depressed area.

- (4) Land. Acquisition in fee of 300 acres is required under
the standard policy described in PARAGRAPH 45. The Bureau of
Outdoor Recreation and the National Park Service have jointly recom-
mended additional acquisition of 340 acres , compris ing 20 acres for
initial rec reational developments and 320 acres to be reserved for future
developme nt or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing I mile of new roads. Only minor relocations of power and
telephone lines will be required . No cemeteries are affected by the
reservoir.

c. Cabanne Course (H-4) .

(1) Location. Darn located on Cabanne Course 0. 3 mile
above its confluence with Big River at mile 81 .2 . Drainage area at
damsite is 8.2 square miles. ~teservoir would extend 1 mile, with a
surface area of 100 acres at normal pool . The nearest large towns to
the reservoir are Bonne Terre, which Is about 3 miles southeast of the
dainsite , and Flat River , which is about 8 miles south of the head of
the reservoir. Access to the reservoir area would be provided by
Route E f rom Bonne Terre.

(2) Features. Dam would be 66 feet high , wit h a crest
length of 610 feet at elevation 683 m. s . l .  The concrete chute spillway ,
162 feet wide at elevation 673 . would have a capacity of 10 , 00 0 c . f .  s.
at the maximum surcharge of 9 feet. At maximum spiiway stage , the
pool would flood 130 acres. At spiilway crest , elevation 673 , the pool
area would be 100 acres. One 36-inch diameter conduit with uncontrolled
drop inlet would have a capacity of 212 c . f .  s. for passage of within -
bank flows . A 12-I nch diameter conduit is provided for low-flow releases
from j oint -use pool . No flood control storage would be provided . Joint -
use storage of 1 , 430 acre -feet would be provided between elevations
673 and 650 m .s .l .  The minimum pool area at elevation 650 would be
40 acres.
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(3) Effects. Low -flow augmentation would enhance down-
stream fish and wildlife habitat . The normal pool of 100 acres with a
shoreline of 3 miles would be available for recreational use , with small
drawdown in normal years and a maximum drawdown of 23 feet under
extreme drought conditions . Construction and operation of the reser-
voir would afford employment opportunities to a depressed area .

(4) Land. Acquisition in fee of 380 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointly recom-
mended additional acquisition of 440 acres , comprising 20 acres for
initial rec reational developments and 420 acres to be reserved for
future development or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing 0. 3 mile of new roads and 1 new bridge. Only minor relocations
to power and telephone lines are required . No cemeteries are affected by
the reservoir . -

d . Coonvile Creek Reservoir (11-40).

• (1) Location. The darnsite is located on Coonviile Creek
0 .1 mile above its confluence with Big Rive r at mile 84.8. Drainage
area at damsite is 3 .9 square miles. Reservoir would extend 0 .5
mile , with a surfac e a rea of 50 acres at normal pool . The nearest
large towns to the reservoir are Bonne Terre , which is about 4 miles
south of the damsite , and Fi at River , which is about 8 miles south of
the reservoir . Access to the reservoir area would be provided by a
public road which connects to U.  S. Highway 67 about 2 miles west.

(2) Features. The earth darn would be 53 feet high , with
a crest  length of 580 feet at elevation 685 m .s .l .  The concrete chute
spiliway, 90 feet wide at elevation 675 , would have a capacity of 5 , 775
c .f .  a. at the maximum surcharge of 8.9 feet. At maximum spillway
stage , the pool would flood 60 acres. At spillway crest , elevation 675 ,
the pool area would be 50 acres.  No drop inlet is provided. A 12-
inch diameter conduit is provided for low -flow releases from joint-use
pool . No flood control storage would be provided. Joint-use storage
of 520 acre -feet would be provided between elevations 675 and 663
m. s .l. The minimum pool area at el evation 663 would be 30 a cres.
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(3) Effects. Low -flow augmentation would enhance down-
stream fis h and wildlife habitat. The normal pool of 50 acres with a
shoreline of 2 miles would be availabl e for  recreational use , with small
drawdown in normal years and a maximum drawdown of 12 feet under
extreme drought conditions . Construction and operation of the reser-
voir would afford employment opportunities to a depressed area.

(4) Land. Acquisition in fee of 230 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 840 acres , comprising 10 acre s for
initial recreational developments and 830 acres to be reserved for
future development or held in the wild state .

(5) Relocations. No relocations will be required.

e . Big River Reservoir (H-25) .

( 1) Location. Darn located at mile 134.5 on Big River in
Clark National Forest. Drainage area at damsite is 13 .3 square miles.
Reservoir would extend 1.5 miles , with a surface area of 100 acres at
normal pool. Access to the reservoir area would be provided by a
public road which connects to State Highway 32 about 2 miles south of
the reservoir . The towns of Viburnum and Belleview are about 10
miles west and east , respectively, from the reservoir .

(2) Features. The earth dam would be 66 feet high , with
a crest length of 300 feet at elevation 1 ,054 m.s.l. The concrete chute
spillway, 90 feet wide at elevation 1, 044 , would have a capacity of
6 , 620 c .f .  a .  at the maximum surcharge of 8.7 feet.  At maximum spill -
way stage , the pool would flood 180 acres. At spilway crest , elevation
1,044 , the pool area would be 140 acres. One 24-inch conduit with
uncontrolled drop inlet would have a capacity of 302 c . f .  s. for passage
of within..bank flows . A 12-inch diameter conduit is provided for low -
water releases from joint -us e pool. Flood control storage of 700 ac re -
feet (0. 98 inch of runoff) would be provided between elevations 1 • 044
and 1 ,038, with 1,090 acre-feet of joint-use storage between elevations
1, 038 and 1, 027 m.s .l .  The minimum pool area at elevation 1, 027
would be 70 acres.

(3) Effects. Flood control storage would hold the 10-year
frequency flood at damsite to non-damaging stages and alleviate flood
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damages in the 7 miles of Big Rive r above Irondale Reservoir . Low-
flow augmentation would enhance downstream fish and wildl ife habitat .The normal pool of 100 acres with a shoreline of 3 miles would be avail -
able for recreational use , with small drawdown in normal years and a
maximum drawdown of 11 feet under extreme drought conditions .
Construction and operation of the reservoir would afford employment
opportunities to a depressed area .

(4) Land. Acquisition in fee of 450 acres is required
under the standard policy described in PARAGRAPH 45 . The Bureau of
Outdoor Recreation and the National Park Service have jointly recom-
mended additional acquisition of 500 acres , compris ing 230 acres
requested by the Forest Service , 20 acres for initial recreational develop-
ments , and 250 acres to be reserved for future development or held in
the wild state.

(5) Relocations. The reservoir will necessitate con-
structing 2 miles of new roads . Only minor relocations to power and
telephone lines are required. No cemeteries are affected by the
reservoir.

f . Brady Creek Reservoir (H -5A).

( 1) Location. Dam located on B rady Creek 0.2 mile above
its confluence with Calvey Creek at mile 5. Calvey Creek enters  the
Meramec River at mile 58.3. Drainage area at damsite is 3. 1 square
miles. Reservoir would extend 1 mile. with a surface area of 50 acres
at normal pool . The nearest large town to the reservoir  is Pacific ,
which is about 7 miles north of the damsite . St. Clair is about 11
miles west of the reservoir.  Access to the reservoir area would be
provided by a public road which connects to Route N. Rou te N connects
with State Highway 30 about 6 miles to the south in the vicinity of
Lonedell.

(2) Features. The earth darn would be 43 fee t high , with
a crest length of 980 feet at elevation 555 m. a l . The earth spillway .
92 feet wid e at elevation 549, would have a capacity of 3 345 c . f . s . at
the maximum surcharge of 5.4 feet , At maximum spillway stage , the
pool would flood 100 acres. At spilway crest , elevation 549, the pool
area would be 80 acres.  One 24-inch diameter conduit with uncontrolled
drop inlet would have a capacity of 75 c.f. a. for passage of within -bank
flows . A 12-inch diameter conduit is provided for 1ow-wate r releases
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from joint-use pool. Flood control storage of 640 acre- fee t  (3.88 inches
of runoff) would be. provided between elevations 549 and 537 , with 80
acre-feet of joint-use storage between elevations 537 and 535 m .s .l .
The minimum pool area at elevation 535 would be 30 acres.

(3) Effects. Flood control storage would hold the 50-year
frequency flood at damsite to non-damaging stages and alleviate flood
damages in the 5 miles of Calvey Creek. Low -flow augmentation would
enhance downstream fish and wildlife habitat . The normal pool of 50
acres with a shoreline of 2 miles would be available for recreational use ,
with small drawdown in normal years and a maximum drawdown of 2
feet under extreme droug ht conditions . Construction and operation of
the reservoir would afford employment opportunities to a depressed area.

(4) Land. Acquisition in fee of 350 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 300 acres , comprising 30 acres for
initial recreational developments and 270 acres to be reserved for  future
development or held in the wild state.

(5) Relocations. The reservoir will necessitate con-
structing 0. 3 mile of new roads and 1 new brid ge. Only minor
alterations to power and telephone lines are required . No cemeteries
are affected by the reservoir .

g. Little Indian Creek Reservoir (11-8).

(1) Location. Dam located at mile 4. 8 on Little Indian
Creek, a tributary of Indian Creek which it enters 3 miles above its con-
fluence with the Meramec River at mile 85.0. Drainage area at damsite
is 17.8 square miles. Reservoir extends 1 .5 miles , with a surface
area of 200 acres at normal pool . The reservoir is approximately 15
miles from Sullivan and DeSoto . Access to the reservoir area would
be by a public road wh ich connects to State Hig hway 47 about 2 miles
east of the reservoir.

(2) Features. The earth dam would be 59 feet high , with
a crest length of 1, 380 feet at elevation 723 m.s .l. The earth ramp
spillway, 200 feet wide at elevation 717 ,  would have a capacity of 1 7 ,200
c.f.s. at the maximum surcharge of 5.3 feet, At maximum spiliway
stage , the pool would flood 350 acres. At spillway crest , elevation 715 ,
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the pool area would be 290 acres .  One 24-inch diamete r conduit with
uncontrolled drop inlet would have a capacity of 428 c.f. a . for passage
of within..bank flows . A 12-inch diameter conduit is provided for low-
water releases from joint-use pool . Flood control storage of 2, 840
acre-feet (2.99 inches of runoff) would be provided between elevations
717 and 706, with 2,080 acre-feet of joint-use storage between eleva-
tions 706 and 692 m . s. l .  The minimum pool area at elevation 692
would be 100 acres.

(3) Effects.  Flood control storage would hold the 20 -year
frequency flood at damsite to non-damaging stages and alleviate flood
damages in the 4 .8  miles of Littl e Indian Creek above Virginia Mines
Reservoir . Low-flow augmentation would enhance downstream fish
and wildlife habitat. The normal pool of ZOO acres with a shoreline of
5 miles would be available for recreational use , with small drawdown
in normal years and a maximum drawdown of 14 feet under extreme
drought conditions . Construct ion and operation of the reservoir  would
afford employment opportunities to a depressed area .

(4) Land. Acquisition in fee of 1 , 130 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have joint ly recom-
mended additional acquisition of 850 acres , comprising 40 acres for
initial recreational developments and 810 acres to be reserved for
future  development or held in the wild state.

(5) Relocations. The reservoir will necessitate con -
structing 0 . 3 mile of new roads . Onl y m inor relocations to power and
telephone lines are required . No cemeteries are affected by the
reservoir .

h. Lost Creek Reservoir (H-b A) .

(1) Location. Dam located in Clark National Forest at
mile 8.0 on Lost Creek, which enters Courtois Creek at mile 15.
Drainage area at damsite is 4 . 2  square mi les .  Reservoir  would extend
I mile with a surface area of 50 a c r es  at normal pool . The neares t
large town to the reservoir is Potosi , which is about 10 miles east
of the reservoir . Access to the reservoir  area would be by a public
road which connects to State Highway 8 just north of the reservoir.
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(2) Features. The earth dam would be 47 fee t high, with
a crest length of 690 feet at elevation 1 ,015 m. s .l. The concrete chute
spiiway, 75 feet wide at elevation 1 , 006 , would have a capacity of
3,775 c.f. a . at the maximum surcharge of 7.8 feet. At maximum spill -
way stage , the pool would flood 120 acres.  At spillway crest , elevation
1, 006 , the pool area would be 90 acres .  One 24-inch diameter conduit
with uncontrolled drop inlet would have a capacity of 75 c . f .s .  for pas-
sage of within.bank flows . A 12-inch diameter conduit would be pro-
vided for low-water releases from joint-use pool . Flood control storage
of 670 acre -feet (2 .99 inches of runoff ) would be provided between eleva-
tions 1, 006 and 997 , with 140 acre -feet of joint-use storage between
elevations 997 and 994 rn. s.l. The minimum pool area at elevation 994
would be 40 acres.

(3) Effects. Flood control storage would hold the 50 -year
frequency flood at damsite to non-damaging stages and alleviate flood
damages in the 8 miles of Lost Creek and 10 miles of Courtois Creek
above Meramec Park Reservoir . Low -flow augmentation would enhance
downstream fish and wildlife habitat . The normal pool of 50 acres with
a shoreline of 2 miles would be available for recreational use , with
small drawdown in normal years and a maximum drawdown of 3 feet
under extreme drought conditions. Construction and operation of the
reservoir would afford employment opportunities to a depressed area.

(4) Land. Acquisition in fee of 340 acres is required
unde r the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 290 acres , comprising 180 acres
requested by the U. S. Forest  Service , 10 acres for initial recreational
developments , and 100 acres to be- reserved for future development
or held in the wild state.

• (5) Relocations . The reservoir will necessitate con-
structing 0. 2 mile of new roads and 1 new bridge. Only minor
alterations to power and telephone lines are required . No cemeteries
are affected by the reservoir.

i. Birch Creek Reservoir (H-6).

(1)  Location. Dam located at mil e 2 on Birch Creek , a
— tributary of Bourbeuse Rive r at mile 6. 1 . Drainage area at damsite

is 10.4 square miles. Reservoir extends 1 mile, with a surface area
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of aoo acres at normal pool. The nearest large towns to the reservoir
are U nion , which is about 5 miles northwest of the reservoir , and
St . Clair , which is about 6 miles south of the upper end of the reservoir
on U. S. Highway 66 . Access to the reservoir area would be by public
road - which connects to U. S. Highway 66 about 0 . 5  mile east of the
reservoir .

(2) Features. The earth dam would be 51 feet high , with
a crest length of 1 ,090 feet at elevation 543 n -i . s .l .  The rock spilway,
75 feet wide at elevation 536, would have a capacity of 4,400 c . f . s .
at the maximum surcharge of 6. 6 feet .  At maximum sp ilway stage ,
the pool would flood 280 acres .  At sp iliway crest , elevation 536 , the
pool area would be 200 acres .  One 24-inch diameter conduit with
uncontrolled drop inlet would have a capacity of 375 c.f.s. for passage
of within..bank flows. A 12-inch diameter conduit would be provided
for low-water releases from jo in t -use  poo1. No flood control storage
would be provided . About 2 , 030 acre -feet of jo in t -use  storage would
be provided between elevations 536 and 521 m .s . 1.  The minimum pool
area at elevation 521 would be 60 acres ,

(3) Effects. Low-flow augmentat ion would enhance down-
stream fish and wildlife habitat . The normal pool of 200 acres with a
shoreline of 4 miles would be available for recreat ional  use , with small
drawdowri in normal years and a maximum drawdown of 15 feet  under
extreme drought conditions. Construction and operation of the reser-
voir would afford employment  opportunit ies to a depressed area.

(4) Land. Acquis i t ion in fee of 750 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreat ion and the National Park Service have jointl y recom-
mended additional acquisition of 660 acres , comprising 30 acres for
initial recreational developments and 630 acres  to be reserved  for
future development or held in the wild s ta te .

(5) Relocations . The reservoi r  will necess i ta te  con-
structing 0. 1 mile of new roads . Only minor alterations to power and
telephone lines a re  required . No cemete r i e s  are af fec ted  by the
r e S e r vo i r .

j . Winsell Creek Reservoir (H-h A) .

(1) Location. Dam located at mile 1 .0 on Winsehl Creek ,
a tributary of Spring C ree k which i t ente r s about 7 miles abov e its
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confluence with the Bourbeus e River at mile 43. 1. Drainage area at
dams ite is 10. 6 square miles. Reservoir extends 1 mile , with a sur-
face area of 100 acres at normal pool . The nearest large town to the
reservoir is Sullivan , which is about 4 miles south of the head of the
reservoir . Access to the reservoir area would be by a public road
which connects to U • S. Highway 66 at Sullivan.

(2) Features. The earth dam would be 48 feet high , with
a crest length of 760 feet at elevation 824 n i .s. l .  The earth spillway,
180 feet wide at elevation 818, would have a capacity of 9, 400 c . f . s .
at the maxir~um surcharge of 6 feet. At maximum spilwa y stage , the
pool would flood 270 acres. At spiiway crest , elevation 818 , the
pool area would be 200 acres. One 24-inch diameter conduit with
uncontrolled drop inlet would have a capacit y of 293 c .f .  a.  for passage
of within -.bank flows . A 12-inch diameter conduit would be provided
for low-water releases from joint-use pool . Flood control storage of
1, 880 acre-feet  (3.32 inches of runoff) would be provided between eleva-
tions 818 and 806 , with 350 acre-feet  of joint-use storage betwei~n
elevations 806 and 802 m. s . l .  The minimum pool area at elevation
802 would be 80 acres.

• (3) Effects. Flood control storage would hold the 50 -year
frequency flood at damsite to non-damaging sta ges and alleviate flood
damages in the 1 mile of Winsell Creek and 5 miles of Spring Creek
above the Union Reservoir .  Low-flow augmentation would enhance
downstream fish and wildlife habitat. The normal pool of 100 acie s
with a shoreline of 3 miles would be available for recreational use ,
with small drawdown in normal years and a maximum drawdown of 4
feet under extreme drought conditions . Constructio n and operation of
the reservoir would afford employment opportunities to a depressed
area.

(4) Land. Acquisition in fee of 600 acres is required
under the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 450 acres , comprising 30 acres for
initial recreational developments and 420 acres to be reserved for fu tu re
development or held in the wild state .

(5) Relocations. The reservoir will necessitate con-
structing 0.1 mile of new roads . Only minor power and telephone line
alterations are required. No cemeteries are affected by the reservoir .
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k. Boone Cr eek Reservoir (H- 13A) .

(1 )  Locati on. Dam located on Boone Creek 9.0  miles
above its confluence with Bourbeuse River at mile 76.2 .  Drainage area
at damsite is al . 1 square miles. Reservoir would extend 2 miles , with
a surface area of 150 acres at nor mal pool . The nearest lar ge towns to
the reservoir are Sullivan on U.  S. Highway 66 , which is about 5 miles
east of the dar ne ite via Rout e H and Bourbon , which is about 4 mj1 es
south of the head of the reservoi r on Route J .

(2) Features. The earth dam would be 54 feet high , with
a crest length of 1 , 270 feet at elevation 818 m .s . l .  The earth spillway ,
250 feet wide at elevat ion~81 1 , would have a capacity of 13 , 500 c. f.  s.
at the maximum sur charge of 6 .8  feet. At maximum spillway sta ge, the
pool would flood 550 acres . At spilway crest , elevation 811 , the pool
area would be 400 acres. One 24-inch diameter conduit with un controlled
drop inlet would have a capacity of 493 c . f .  a . for passage of within_bank
flows . A 12-inch diamete r conduit would be provided for low -water
releases from joint- use pool . Flood control storage of 4 , 170 acre -feet
(3 .71  inches of runoff) would be provided between elevations 811 and
794 , with 350 acre -feet of J oint-use storage between elevations 794
and 792 m . s, l. The minimum pool area at elevation 793 would be 140
acres.

(3) Effects. Flood control storage would hold the 50 -year
frequenc y flood at clamsite to non-damaging stages and alleviate flood
damages in the 9 miles of Boone Creak.  Low-flow augmentation would
enhance downstream fish and wildlife habitat. The normal pool of 150
acres with a shoreline of 4 miles would be ava ilable for recreational
use , with small drawdown in normal years and a maximum drawdown
of 1 foot under extreme drought conditions . Construction and operation
of the reservoir would afford employment opportunities to a depressed
area.

(4) Land. Acquisition in fee of 1 , 580 acres is required
unde r the standard policy described in PARAGRAPH 45 . The Bureau
of Outdoor Recreation and the National Park Service have jointl y recoin-
mended additional acquisition of 740 acres , comprisin g 60 acres for
initial recreational developments and 680 acres to be reserved for
future development or held in the wild state .
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(5) Relocations. The reservoir will necessitate con-
structing 0. 1 mile of new road. Onl y minor alterations to powe r and
telephone lines are  required. No graves a~ e affected by the reservoir .

1. Dry Fork Creek Reservoir (H-3 l ) .

(1) Location. Dam located on a tributary of Dry Fork
Creek 1 .2 miles above its confluence with Dry Fork Creek at mile 10.
Dry Fork Creek enters Bourbeuse River at mile 100. 7. Drainage area
at damsite is 6. 2 square miles. Reservoir would extend 1 . 5 miles ,
with a surface area of 200 acres at normal pool. The nearest large
town to the reservoir is Owenavile , which is about 10 miles northeast.
Access to the reservoir area would be provided by Route B about 3
miles from U. S. Highway 50.

(2) Features. Dam would be 45 feet high , with a crest
length of 1, 510 feet at elevation 895 m .s . l .  The earth spiliway , 135
feet wide at elevation 885 , would have a capacity of 6 , 500 c . f .s .  at
the maximum surcharge of 6. 4 feet .  At maximum spilway stage , the
pool would flood 260 acres. At spillway crest, elevation 885 , the
pool would be 200 acres.  One 36-inch diameter conduit with uncontrolled

• drop inlet would have a capacity of 184 c.f. s . for passage of within
bank flows . A 12-inch diamete r conduit is provided for low-flow
releases from joint -use pool . No flood control storage would be
provided. About 1 , 250 acre- fee t  of joint -use storage would be provided
between elevations 885 and 874 m. s .1. The minimum pool area at
elevation 874 would be 80 acres.

(3) Effects .  Low -flow augmentation would enhanc e down-
stream fish and wildlife habitat . The normal pool of ZOO acres with a
shoreline of 3 miles would be available for recreational use , with
small drawdown in normal years and a maximum drawdown of 11 feet
under extreme droug ht conditions .

(4) Land. Acquisition in fee of 600 acres is required
under the standard policy described in PARAGRAPH 45. The Bureau
of Outdoor Recreation and the National Park Service have jointl y recom-
mended additional acquisition of 320 acres , comprising 30 acres  for
initial recreational developments and 290 acres to be reserved for
future development or held in the wild state.
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(5) Relocations. The reservoir will necessitate con-
structing 0. 7 mile of new roads and 1 new bridge. Only minor reloca-
tions to power and telephone lines are required. No cemeteries are
affected by the reservoir .

49. ANGLER-USE SITES

The U. S. Fish and Wildlife Service recommended acquisition of
small parcels of land, strateg ically located along open stream reaches
between and below main stream reservoirs and tributary stream reser-
voirs. These areas would serve as access and stopping -off points for
float fishermen and hunters. Twenty-six angler-use sites , each
having an area of approximatel y 7 acres , would be developed to satisf y
requirements for sanitary facilities, drinking water , picnicking , and
overnight camping . Nine of these areas would be accessible by boat
only. At road access sites , parking lots and boat launching ramps
would also be provided. The locations of these sites are shown on
PLATE 7 , and pertinent data are contained in TABLE 28.
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TABLE 28
Ang ler-u se sites

Location
Mile

Site below
Reservoi r designation dam site Name Access

BIG RIVER SUB-BASIN

#9 Iro ndale A 8 Highway 8 Ropd

B 19 Terre Bleue Cre ek Boat onl y

C 25 Highway E Road

D 42 Wa shingto n Park Road

#ZA Pine For d E 13 Morse Mill Road

F 19 Island Boat onl y
G 24 Cedar Hill Road

H 35 Rockfor d Beach Road

I 45 Mera mec River Confluence Boat onl y

M ERAMEC RIVER SUB-BASIN

#27 Salem J 8 Wesco Boat only

K 16 Bento n Creek Road

L 21 Highway 8 Road

M 30 1000 Oaks Boat only

• N 39 Idlewild Road

0 44 Hig hway 19 - 
Road

#40 Virg inia Mines P 9 Cove Church Road
Q 11.  5 Little Meramec River Boat onl y-

B. 23 Ro berta ville Road

1-14 Hu zzah Creek S 10 Hu zzah Boat onl y

T 19 Hig hway 8 Road

I - 15A Courtoi s Creek U 4 Hig hwa y 8 Road
V 16 Doss Branch Boat only

BOUR BEUSE RIVER SUB-BASIN

#29 U nion W 10 Beuscher Creek Road

X 19 Highway 50 Road

Y 28 Highway 66 Road
Z 34 Me rarnec River Confluence Boat only
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50. LOCAL PROTECTION

a. Areas studied. As stated in PARAGRAPH 43 , SECTION VII ,
nine areas located in the flood plain of the Meramec River between the
mouth and Pacific were selected for detailed analysis as having potential
f~ r development as local protection projects . None of the areas has
flood protection of any kind at the present time . It would be possible
from an engineering standpoint to protect each area by means of a levee ,
with relatively short reaches of fl oodwall in two ar eas where space
limitations preclude the use of a levee embankment. Locations of areas
and levee alinementa are shown on PLAT E 8. Pertinent data for each
project studied are shown in TABLE 29.

b. Factors affecting levee design. The study revealed certain
factors common to all areas which would have a marked-influence on
levee location and design. These factors are as follows:

( 1) Clubhouses. There are extensive clubhouse develop-
ments along the banks of the Meramec River in most areas. Insofa r
as possibl e , levees would be located landward of these developments .

• (2) Riverbanks. Channel alinement of the Meramec River
is generally stable. There have been no significant channel changes
within the last 30 or more years within the reaches under study. Some
sections of the riverbank are steep and subject to caving and must be
stabilized to prevent failure of the levees.

( 3) Borrow pits. Because the areas considered for pro-
tection are relatively small with extensive clubhouse developments near
the riverbanks , riverside borrow is not proposed . Suitable sources of
borrow material are availabl e within reasonable haul distance in the
unprotected flood plain areas and from proposed creek diversions .
Other potential sources of borrow are bluff overburden and terrace lands
in ce rtain protected areas.

c. Levee design. Levees would be constructed 2 feet above the
design flood. The design flood for the agricultural areas is equivalent
to the 50 -year flood profile, and for the urban and industrial areas , both
existing and potential , is equivalent to the 200-year frequency flood
prof ile , as modified by the reservoirs outlined herein and infl uenced by
backwater fr om equivalent frequency fl oods on the Mississippi Rive r ,
as modified by Mississippi River and tributary reservoirs upstream.
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Levee embankment is based on the standard section utilizing selected
materials. The cross section consists of a 10-foot wide crown , with
an 8-foot wide crushed-stone road for inspection, maintenance, and
access during flood emergencies. In certain areas subject to current
attack , revetment would be placed on the riverside slopes. While no
unusual foundation or underseepage problems are contemplated , land -
side berms and pressure relief wells are provided to insure positive
underseepage control where needed. Flank levees would be constructed
along tributary strear ..i . In order to minimize interior drainage prob-
lems , creeks would b3 diverted , where practicable , along back levees.
Ditching , ponding where appropriate , gravity drainage structures , and
pumping stations would be provided for removal of interior drainage.

d. Project features.

(1) Telegraph Road (area No. 2) .

(a) Description of area. Area No. 2 is located along
the left bank between miles 1.7 and .3.4. The area is bisected by the
embankment of St. Louis County Highway VV (Telegraph Road) , which
crosses the Meramec River at mile 2 .0. The area is flooded about
twice in 3 years by the Merame c River. Except for clubhouses along

• the rive rbank , the land is now used for agriculture. The proposed
levee would protect 325 acres from the SO-year frequency flood in the
Meramec River , as modified by reser voirs , and from backwater caused
by a 50-year frequency flood on the Mississippi River. Probabl e future
land use after protection would be a higher type of agricul tural  use , such
as truck farming .

(b) Project s tructures.  The proposed levee would
have a length of 11 , 300 feet and an average height of 23 feet.  A highway
closure structure wot~1d be provided at Highway VV. Separate pumping
stations with ponding areas are proposed for the two interior drainage
areas created by the highway embankment, with capacities of 432 c . f .  s.
for the upstream area and 120 c . f . s . for the downstream area . Further
study may show that a single pumping station with a culvert through the
highway would be more economical. About 7 , 000 feet of interior
ditching would be required. Approximately 5, 500 l inear feet  of caving
riverbank would need to be stabilized.

(c) Land and relocations. About 150 acres of land
would be required , of which 45 acres would be for rig h t s - o f - w ay ,
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80 acres for borrow areas , and 25 acres for ditching , ponding, and
relocations . Approximately 0 .5  mile of existing crushed-stone road
would have to be relocated to preserve access to the clubhouses. Minor
alterations to local telephone and electric service lines would be required.
Approximately 12 houses and clubhouses would have to be relocated.

(2) Starling Airport (area No. 4),

(a) Description of area. Area No. 4 is located
along the right bank between miles 3.4 and 6.0. The St. Louis -San
Francisco Railroad crosses the area. The area is flooded about once
in 2 years by the Meramec River. The land is now in timber and waste-
land with scatter&d agriculture. The river front has been developed
intensively with clubhouses. Subdivisions are being developed on high
ground in the southern part of the area. A public swimming pool and
picnic area have recently been constructed. The proposed levee would
protect 705 acres from the 50-year frequency flood in the Meramec
River , as modified by reservoirs , and from backwater caused by a 50-
year frequency flood on the Mississippi River. Probable future land
use after protection would be residential and recreational usage.

(b) Project s tructures.  The proposed levee would
have a length of 14 , 400 feet and an average height of 18 feet .  A flood -
wall about 130 feet in length and 18 feet hig h would be required where
the levee alinement passes through the St. Louis -Sa n Francisco
Railroad trestle at the rive r f ront.  A closure structure would be pro-
vided at the sOuthern railroad crossing . Separate pumping stations
with ponding areas are proposed for the two natural drainage areas ,
with capacities of 205 c.f.s. for the upstream area and 696 c.f.s.
for the downstream area. The riverbank is stable and no revetrnent is
required. Approximately 8 , 000 feet of interior ditching would be
required.

- (c) Land and relocations. About 124 acres of land
would be required , of which 49 acres would be for rig hts -of-way ,  45
acres for borrow areas , and 30 acres for ditching , ponding, and
relocations . Approximately 1. 0 mile of bituminous road would have to
be relocated to maintain access to the clubhouses. Minor alterations
to local telephone and electric service lines would be required . About
32 houses and clubhouses would have to be relocated .
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(3) Butler Lakes (area No. 5).

(a) Description of area. Area No, 5, located along
the left bank between miles 6.9 and 12.5, is flooded about once in 2
years by the Merarnec River. The area is t raversed by State Highway
21 . Land in the area is devoted principally to agriculture . The pro-
posed levee would protect 1 , 110 acres from the 50-year  frequency
Meramec Rive r flood , as modified by reservoirs , and f rom backwater
caused by a 50-year frequency flood on the Mississippi River.  Probable
future land use after  protection would be for residential development.

(b) Project s t ructures .  The proposed levee would
have a length of 31 , 300 feet and an average height of 14 feet.  Separate
pumping stations with ponding areas are proposed for the two natural
drainage areas , with capacities of 654 c. f .s .  for the upstream area and
155 c .f .s .  for the downstream area. About 2 , 500 feet of creek diver-
sion and 10 , 000 feet of interior ditching would be required . Approxi-
mately 16, 000 feet of revetment would be required for bank stabilization.

(c) Land and relocations. About 182 acres of land
would be required , of which 93 acres would be for rights -of-way , 72
ac res for borrow areas , and 17 acres for ditching, ponthng, and
relocations. Approximately 0.4 mile of existing crushed-stone road
and 0.2 mile of bituminous surfaced road would have to be relocated
to preserve access to houses and clubhouses. Minor alterations to
local telephone and electric service lines would be required . About 15
houses and clubhouses would be relocated.

(4)’ Fenton (area No. 7).

(a) Description of area. Area No . 7 is located
along the ri ght bank of the Meramec River  at the town of Fenton , mile
15.0. This area is subject to flash floods from Fenton Creek and
Meramec Rive r backwater. Most of the area is urban except for an
undeveloped portion south of Hi ghway 30. The proposed levee and
floodwall would protect 70 acres from a 200-year  f requency Meramec
River flood , as modified by r ese r voirs , f rom flash floods in Fenton
Creek , and from backwater caused by a 200-year  f requency flood on
the Mississ ippi River.  Probable fu ture  land use af ter  protection would
be urban and commercial or light industrial  development .
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(b) Project s tructures.  The proposed levee woul d
have a leng th of 8,300 fee t and an average height of 10 feet. The flood -wall , located within the Fenton urban complex , would have a length of
1. , 500 feet and an average height of 4 feet. Two highway closure
structures would be required . One pumping station having a capacity
of 411 c .f .  s . would be required. Approximately 1, 000 feet of interior
ditching would be required. No bank stabilization is required.

(c) Land and relocations. About 40 acres would be
required , of which 22 acres would be for rights -of-way, 16 acres for
borrow areas , and 2 acres for ditching and relocations . Twenty-three
houses and clubhouses and one store building would require relocation.
One public swimming pool would have to be abandoned . Numerous mino r
alterations to electric and telephone lines would be required.

(5) West Watson Road (area No. 8).

(a) Description of area. Area No. 8 is located along
the left bank between miles 15.8 and 17.0. Access to the area is pro-
vided by Highway 30. The area is flooded once in 5 years by the Meramec
River . The land is now used for agriculture , with clubhouse developments
along the rive r front.  The proposed levee would protect 380 acres from —

a 200 -year frequency Meramec River flood , as modified by reservoirs ,
and from backwater caused by a 200 -year f requency fl ood on the
Mississippi River . Probabl e future  land use af ter  protection would be
commerc ial or l ight industrial.

(b) Project s t ructures .  The proposed levee would
have a length of 14 , 500 feet and an average height of 9 feet .  One pump-
ing station having a capacity of 188 c. f. s. would be required.  About
5, 500 feet of creek diversion and 4 , 000 feet of interior ditching would
be required. The riverbank is stable and no revetment is required.

(c) Land and relocations. About 57 acres would be
required , of which 32 acres would be for  ri ghts -of-way, 15 acres for
borrow areas , and 10 acres for ditching , ponding , and relocations . A
highway bridge alteration would be x~equired on West Watson Road , and
approximatel y 0 .6  mile of crushed-stone road would have to be relocated
to preserve access to the area. Minor alterations to local electric
and telephone service lines would be required. Approximatel y 15 houses
and clubhouse. would be relocated .
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( 6) Weiss Airport (area No. 9).

(a) Description of area. Area No. 9 is located along
the right bank between miles 16.4 and 20. 3. Access to the area is
provided by Interstate Highway 1-44 (U. S. Highways 50 -66) . The low-
lying portions of the area which are used for farming are flooded about
once every 3 years by the Meramec River. Clubhouse developments
border along the riverbank. The proposed levee would protect 590
acres from the 200 -year frequency flood on the Meramec River , as
modified by the reservoirs , and from backwater caused by a 200 -year
frequency flood on the Mississippi Rive r . Probabl e future land use after
protection would be commercial or light industrial .

(b) Project structures.  The proposed levee would
have a length of 22 , 600 feet and an average height of 9 feet. One pump-
ing stat ion with portding area is proposed , with a capacity of 684 c .f .s .
About 9,000 feet of interior ditching would be necessary. The river-
bank is stable and no revetment would be required.

(c) Land and relocations. About 100 acres of land
would be required , of which 50 acres would be for rights -of-way, a6
acres for borrow areas , and 24 acres for ditching , ponding , and
relocations . Approximately 0 .5 mil e of existing bituminous surfaced
road would have to be relocated. Minor alterations to local electric
and telephone service lines would be required . Approximately 20
houses and clubhouses would have to be relocated .

(7) Valley Park (area No. 11.

(a~ Description of area. Area No. 11 is located
along the left bank between miles 20 .8 and 22. 3. The area includes the
town of Valley Park and is crossed by State Hig hway 141 and the
Missouri Pacific and St. Louis -San Francisco Railroads . The low -
lying areas are flooded once every 2 years , and portions of the town
of Valley Park are flooded once every 5 years  by the Meramec River.
The town is also subject to flash fl oods by Grand Glaize C reek and
Fishpot Creek . Most of this area is urban except f o r  an undeveloped
area near the river front. The proposed levee would protect 500 acres
from the 200 -year freque ncy Meramec River flood , as modified by
reservoirs , and from flash floods in Grand Glaize and Fishpot Creeks .
Probabl e future land use after protection would be urban and
commercial .
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(b) Project structures.  The proposed levee would
have a length of 17 , 400 feet and an average height of 10 feet. Closure
structures will be provided at the State Highway 141 crossing and the
St. Louis-San Francisco Railroad crossing . One pumping station with
a capacity of 211 c .f .s. is proposed. Approximately 2,000 feet of
interior ditching would be required . About I , 000 feet of revetment
will be needed to stabilize the banks on Grand Glaize and Fishpot Creeks .

(c) Land and relocations. About 87 acres of land
would be required , of which 46 acres would be for rights -of-way , 35
acre s for borrow areas , and 6 acres for ditching, ponding , and
relocations . Minor alterations to local telephone and electric service
lines would be required , and about 23 houses and clubhouses would have
to be relocated. *

(8) Peerless Park (area No. 12).

(a) Description of area. Area No. 12 is located
along the right bank between miles 21 . 3 and 24 . 1. Interstate Highway
44 and State Highway 141 cross the area , as well as the St. Louis -
San Francisco Railroad. The area is flooded twice every 3 years by
the Meramec River. The land is now used for agriculture , with club-
hous e developments along the river. The proposed levee would protect
900 acres from the 200 -year frequency Meramec River flood , as
modified by reservoirs. Probable future land use afte r protection
would be commercial or industrial .

(b) Project structures.  The proposed levee would
have a length of 23 , 700 feet and an average height of 10 feet. Williams
Creek would be dive rted along the back levee. One pumping station
having a capacity of 474 c .f . s. with ponding area would be required .
About 8, 000 feet of interior ditching would be needed. Stabilization of
the riverbank would require about 9, 000 feet of revetment.

(c) Land and relocations. About 136 acres of land
would be required , of which 62 acres would be for r ights -of-way , 49
acres for borrow areas , and 25 acres for ditching , ponding , and
relocations . Approximately 1. 5 miles of crushed -stone road would
have to be relocated. Diversion of Williams Creek would require
construction of a new bridge at the St. Louis -San Francisco Railroad
crossing and a new bridge for local access to the area. Minor altera-
tionS to local electric and telephone service lines would be required.
About 18 houses and clubhouses would require relocation.
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(9) Fox Creek (area No. 17).

(a) Description of area. Area No. 17 is located
along the left bank between miles 45 .2 and 46 .5. The area is flooded —

once every year by the Meramec River and flash floods in Fox Creek.
The land is now used for agriculture. The proposed levee plan includes
diversion of Fox Creek and Construction of two sections of levee to
protect 745 acres from a 50 -year frequency Meramec River flood , as
modified by reservoirs , and from Fox Creek flash floods . Probable
future land use afte r protection would be agricultural.

- (b) Project structures. The proposed levees would
have a combined length of 8, 000 feet and an average height of 11 feet .
One pump station with a capacity of about 624 c .f .s . ,  with ponding area ,
is proposed. About 7 , 500 feet of creek channel excavation would be
required to divert Fox Creek. About 1, 500 feet of revetment would be
required on Fox Creek upstream from the diversion channel .

(c) Land and relocations. About 78 acres of land
would be required , of which 14 acres would be for rights -of-way, 22

• acres for borrow areas , and 42 acres for ditching , ponding , and
relocations . Approximately 0 .9  mile of crushed-stone road would be
relocated. Mino r alterations to local electric and telephone service
lines would be required. One new bridge over the Fox Creek diversion
channel would be required to maintain access to the area.

128

R Mar 64

L - _ _ - _ ~ -~~_ - _ _ _~~ - - _ _ _ _



SECTION IX - ESTIMATES OF FIRST COSTS
AND ANNUAL CHARGES

51. RESERVOIRS

a. Estimates of first costs. Estimates of first costs of reser-

voirs are  based on the assumption by the United State s of all costs of
construction of the dams and appurtenant works, acquisition of lands and

rights-of-way,  al terat ions and relocations of highways , railroads , and
utilities , and other remedial  measures  as necessary .  Estimates of land
costs also reflect subordination of mineral rights within the project  area .
Unit costs are based on July 1963 price levels and upon experience with

compa rable types of work within the general area. Allowances are

included for  cont ingencies  and maintenance during construc tion. The
designs and cost es t imates  for all main s t ream and t r ibutary  stream
reservoi rs  were p rep a red  by the St . Loui s Dis t r ic t  off ice.  The designs
and cost estimates for the headwater reservoirs were prepared by the

Soil Conservation Service , U. S. Department of Agriculture , and are

contained in APPENDIX 0. All estimates have been expanded to include

the Federal Government’s share of the initial recreational features.

Total project construction costs a re  summarized in TABLES 30 , 31 , and

• 32, and are  presen ted  in detail in APPENDIX T.

b. Annua l charges .  Net investment  costs were computed on the
basis of construct ion costs plus in t e re s t  during constr uction , where
applicable, less the estimated salvage value of the land and minerals.
A construction period of 4 years  was used to de te rmine  in te res t  dur ing
construction for  the main s tream rese rvo i r s , except Meramec Park (No .
17) which has an assumed construction period of 5 yea r s  due to the exten-
sive land acquisition and recreational development required. The con-

struction period for tributary stream reservoirs was assumed to be over

2 years but less than 3, and for headwater reservoirs to be less than 2

years .  Ave rage annua l economi c costs include in teres t , amort izat ion
on a sinking fund basis over ~ 100-year economic l i fe , a nnual operat ion
and maintenance costs~ charges for  rep lacements  on a sinking fun d basis,
and an al lowance for  1os~ of p roduc t iv i ty on land s required for the projects.
Interest and a m o rf lz a t i o n  were  computed at  3 percent , th e c ur rent avera g e
rate of interest payable by the T r e a s u r y  on in t e r e s t - b e a r i n g  marke tab l e
secur i t ies  of the Uni ted  S ta tes .  A v e ra g e  ann ua l cha rges are  summar ized
in TABLE 33 and a r e  p resen ted  in  d e t a i l  in  APPENDIX T.
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TABLE 33
- Average annua l charges

Total project Economic
Reservoir cost annual charge

Main stream reservoirs

Pine Ford ( 2A) $ 24 , 200 , 000 $ 1, 200 ,800
Washington Park (5) 16 , 800 , 000 737 , 500
Irondale (9) 13 , 500 , 000 676 , 100
Virginia Mines (40) 18, 400 , 000 1, 051 , 200
Meramec Park (..17) 37 , 700 , 000 1,941 , 800
Salern (2 7 ) 14 ,900 , 000 699, 100
Uruon ( 29 ) 25 ,600,000 1, 244 , 800

Total for main stream reservoi rs  $151 , 100 , 000 $ 7 , 551 , 300

Tributary stream reservoirs

Huzzah Creek ( 1-14) $ 6~ 640 , 000 $ 312 , 700
Courtois Creek (I- 15A) 6 ,950 , 000 320 , 300
Peavine Creek (1-2 1) 3, 440 , 000 145 , 900
Little Dry Fork Creek ( 1-23) 4 , 870 , 000 264 , 500
West Fork Huzzah Creek (1-26) 4 , 280 , 000 202 , 300
Spring Creek (1-28) 4 , 780 , 000 259, 800
Terre Bleue Creek ( 1-30) 3, 540 , 000 207 , 200
Redoak Creek ( 1-32) 4 , 410 , 000 241 , 400
Little Bourbeuse River (I-33A) 5, 150,000 245,900
Brush Creek(I-35A) - 5 , 200 , 000 250 , 600
Bourbeuse River (1-38) 5, 610 , 000 343, 800
Benton C r e e k ( I - 41)  3 , 680 , 000 152 , 800

Total for t r ibutary stream reservoirs $ 58, 550 , 000 $ 2 , 947 , 200

Headwater reservoirs

Dry Creek (H-3) $ 419, 000 $ 30, 600
Cabanne Course (H-4) 740, 000 40 , 500
Brady Creek (H-5A) 362 , 000 26 , 400
Birch C r e e k ( H - 6 )  830 , 000 49 , 300
Little Indian Creek (H-8)  1 , 020 , 000 55 , 700
Bates Creek (H-9)  566 , 000 30 , 400
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TABLE 33 (Cont d)

Total project Economic
Reservoir cost annual charge

Lost Creek (H -1OA)  $ 488 ,000 $ 25 , 800
Winsell Creek (H-h A) 379,000 31 ,100
Boone Creek (H-13A) 761, 000 45 ,400
Big River (H-25)  571 , 000 30 , 500 —

Dry Fork Creek (H-31) 530,000 25,400
Coonvihle Creek (H-40)  504 , 000 33 , 000

Total for headwater reservoirs  $ 7, 170 ,000 $ 424 , 100

Total for all reservoirs  $216 , 820 , 000 $10 , 922 , 600

52 . LOCAL PROTECTION

a. Estima te s of f i r st  costs. Estimates of f i r s t  costs are based
on the assumption tha t the Federal Government would construct  the
levees , drainage outlets , closure structures , pumping plants , access
roads on top of levee , and railroad alterations as required. Non-
Federal interests  would furn ish  all lands , easements , and ri ght-of-way,
bear all property damage costs , provide the necessary  inter ior  drain-
age ditches , except the main ditches at the pumping plants ,  and bear all
costs for relocations of roads and utilities. Unit costs a re  based on
July 1963 price levels and upon experience with comparable types of
work within the general area . The desi gns and cost estima te s which
include allowances for contingencies were prepared by the St. Louis
Distr ict  off ice.  Total project construc tion costs a r e  summarized in
TABLE 34 and are  presented in detail  in APPENDIX T.

b. Annua l charges. Economic f i r s t  costs were computed on
the basis of construction costs alone . A construction period of less
than 2 years  was assumed for all of the levees under consideration;
hence charges  for interest  during construct ion were not included in
the economic f i r s t  costs. Average annua l economic costs include
interest , amortization on a sinking fun d basis ove r the app li cable
economic life , annua l operation and maintenance  costs , cha rges for
replacements on a sinking fund basis , and an allowance for loss of
productivity on lands required for the projects. Interest and arnorti-
zation were computed at 3 percent , the curren t  average rate of in teres t.
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The economic life was based on the degree of flood protection provided.
For those area s with levees designed to provide protection against
floods having a frequency of occurrenc e of once in 50 years , a n eco-
nomic life of 50 years was used. For the remaining levee areas  designed
to provide protect ion to potential urban and induatrial  a reas  against a
flood having a frequency of occurrence of onc e in 200 years , an economic
life of 100 years was used. Average annual charges based on economic
costs are summarized in TABLE 35 and a re  presented in detail in
APPENDIX T.

53. ANGLER-USE SITES

a. Estimates of f i r s t  costs. Estimates of f i r s t  costs a re  based
on the assumption by the Federal Government of all construction costs
of the required developments and acquisit ion of lands and rig h ts -of -way.
The angler-use sites were divided into two broad categories: those
site s having access both by road and water;  and those accessible by
water only. The type and scale of development were based on cr i teria
furnished by the U. S. Fish and Wildlife Service , Department of the
Interior. All site s would provide sanitary facil i t ies , drinking water ,
and picni c and camping facili t ies.  In addition to these basic facil i t ies ,
a parking lot , boat launching ramp , and access road would also be pro-
vided in the road access sites. Unit costs are based on July 1963 price
levels and upon experience with comparable types of work within the
general area . The design and cost estimates which include contingency
allowances were prepared by the St. Louis Distr ict  office.  Total project
costs are summarized in TABLE 36 and are  presented in detail in
APPENDIX T.

b. Annua l charges.  Economic f i r s t  costs were computed on
the basis of construction costs alone. A construction period of less
tha n 2 years  was assumed for all of the ang ler-use  sites; hence , charges
for interest  during construction were not included in the economic f i r s t
costs. Average annua l economic costs include in te res t , amor t iza t ion
on a sinking fund basis ove r a 50-year  economic life , annua l operation
and maintenance costs , charges  for rep lacements  on a sinking fund
basis , and an allowance for loss of product ivi ty . In te res t  and amortiza-
tion were computed at 3 percent , the cur ren t  average  ra te  of in t e r e s t .
All operation , maintenance , and replacement costs a re  non-Federal
responsibility. Average annual  charges  based on the economic costs
are  summarized in TABLE 37 and are  presented in detail  in APPENDIX T.
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SECTION X - ESTIMATES OF BENEFITS

54. BASES FOR EVALUATION

a. General. Principal benefi ts  attributable to the basin plan
include reduction of flood da mages in the Meramec River flood plain ,
reduction of flood crests in the Mississippi River , municipal and
industria l water  supply, low-flow augmentation in the interest of water
quality control , general  recreat ion , f i sh  and wildlife conservation, and
improvement in the basin economy associated with construction and
operation of the reservoi rs .  An analysis was made of the basin ’s growth
and needs for a 100-year period , wi th 1970 as the base year. Benefits
expected to accrue at varying rates in the future were discounted to
the base year  and dis t r ibuted as  ar equi valent uniform annual value
over the period of economic ana ly sAs .  The in teres t  rate used is 3 per-
cent. Details of benef i t  evaluation are  contained in APPENDIX R.

b. Flood control.  Benef i t s  credi table to the reservoirs  include
the difference between those flood damages tha t are  expected to occur
in the absence of the reservoirs and those flood damages that are
expected even if the reservoirs  a re  constructed , plus increased utiliza-
tion benefits that will resul t because of the reservoirs .  Estimates of
prospective ben efi ts  were  discounted to ref lect  time lag in atta inment.
Flood damages prevented by the reservoirs  a re  estimated at  $1 , 413 , 400
ann ually and increased re turns  and changed land use benefits a re  esti -
mated at $455,900 annually, for a total of $1 , 869 , 300. In addition to
reducing floods in the Meramec Basin , reservoi rs  would effect  reduc-
tion in magnitude of Mississippi River  floods. Benefits attributable
to the reservoi rs  for reduction in Mississippi River flood crests
amount to $517 , 800 annually,  and ref lec t  those credited to the Meramec
Basin in the “Mississippi River Reservoi r  Benefi t  Stud y ”. Total ave r -
age annua l flood control  benefi ts  credi table  to reservoi rs  a re  esti ma ted
at $2 , 387 , 100. Average annual  flood control benefi ts  a t t r ibutable  to
reservoirs are shown by sub-basins in TABLE 38. Levees were
credited with the e l imina tion of residual  damages , with the rese rvo i r s
in operation , and a higher type of land use made possible by protection.
Estimate s of prospect ive  b en e f i t s  c redi ted  to the levees were  discounted
to ref lect  time lag in a t t a i n m e n t,  A v e r a g e  a nnua l flood damages pre-
vented are  es t imated at  $56. 800 and inc reased  value of lands at
$1 , 794 , 200 , or a tota l of $ 1 , 851 , 000 annua l l y. Detailed ana l yses of
flood control b e n e f i t s  a r e  con ta ined  in APPENDIX Q.
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TABLE 38
Summation of annual flood control benefits

Reservoirs

Meramec River - main stem
Below Big River $447 ,900
Big River to Bourbeuse River 231 , 600
Above Bourbeuse River 192 , 700

Meramec River tributaries 210,900

Total Meramec River and tr ibutaries $1 , 083, 100

Big River $408 , 300
Big River tr ibutaries 71 , 700

Total Big River and tr ibutaries $ 480 , 000

Bourbeuse River $215 , 100
Bourbeuse River tributaries 91 , 100

Total Bourbeuse River and tributaries $ 306 , 200

Tatal Mississippi River $ 517 , 800

Total reservoir benefits - $2 , 387 , 100

c. Water supply. The Public Health Service, in its evalua-
tion of futur e municipal and industrial water supply requirements,
determined tha t during the study period , a need for supp lementa l
water supply would occur only in the lowe r basin area . The value of
water tha t could be supplied by the reservo i r s  was based on the least
cost ly alternative of securing the equivalent supplementa l supply by
pumping from the Missouri  River to the service area  under considera-
tion. The annual cost of meeting future needs , using increments of
development , which a prudent user would be likely to adopt are  shown
in the following table. See APPENDICES L and R.
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TABLE 39
Alternate cost of future water supply as a measure of benefits

Cost of alternate supp~ly
Annua l 0 &

Year of Demand M and re-  Total
f i r s t  need (c. 1. s.) First cost placements annua l cost

1995 75 $ 4,330,000 $ 440 , 000 $ 763 , 000
2020 150 7 , 200 , 000 1, 320 , 000 1, 857 , 000
2045 300 30 , 500 , 000 4, 356 , 000 6, 630 , 000

Total 525 $42 , 030 , 000 $6 , 116 , 000 $9, 250 , 000

Costs of alternative developments were based on a non-Federal financing
rate of 5i-J1 /2  percent for 25 yea r s .  Benefits based thereon reflect  pro-
jections for the period of project analysis converted to a uniform annual
series by compound interest  method , using the Federal rate  of 3 percent.
Average annua l benefits a re  estimated at $1 , 085 , 700.

d. Water quality control. Eva lua tion of water quality benefits
includes consideration of low-flow a ugmentation in the downstream
reaches and ponding effects  of the reservoirs  in reducing the low-flow
requirements. The Public Health Service , in its evaluation , determined
flow requirements for all reache s of main stem and principal tr ibutaries
in the three sub-basins under future conditions with and wi thout reser-
voirs in operation. Flow requirements for  futur e conditions with reser-
voirs in place , less the base flow , represent the needs to be supplied by
reservoirs .  The value of these needs were based on the cost of a sing le-
purpose reservoir  constructed at the same site of the reservoir  used by
the Public Health Service in its routing s for  stream flow requirements.
The annual costs of meeting future needs , using increments of develop-
ment , were est imated at  $3 , 756 , 400. Costs were based on Federal
financing rate  of 3 percent .  Benefi ts  based thereon ref lect  projections
for the period of project analys is  converted to a uniform annua l ser ies
by compound interest  method , using the Federal  ra te  of 3 percent .  A v e r -
age annual benefits amounting to $2, 342, 300 are shown in TABLE 40.
Comparison of the flow requi rements  for future conditions , with and
without r e se rvo i r s  in place , ind ica ted  a re duction in needs for ce r ta in
reaches of s t reams .  Thi s decrease  ref lec ts  a ponding e f fec t  in reser-
voirs and is s imilar  to the function that a lagoon serves in providing a
ter t iary  degree of waste t rea tment .  The value of thi s benefi t  has been
determined as equa l to the d i f fe renc e in cost of a single-purpose reser-
voir providing the required future  f lows wi th and without  the r e s e r v o i r s
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in place. The annual Costs of this reduction in fu tur e needs , usingincrements of development , were estimated at $561, 200. Costs werebased on the Federal financing rate of 3 percent. Annua l benefits -based thereon, properly discounted at the same rate of interest , areestima ted at $71 , 000 and are shown in TABLE 41. Based on the fore-going , tota l water quality control benefits creditable to reservoir.are esti mated to be $2 , 413 , 300 , of which $2 , 342 , 300 is for low -flowaugmentation and $71, 000 is for ponding.

TABLE 40
Alternate cost of low-f low augmentation for water

quality control as a measure of benefits

Sub-basin - Single- Alternatesystem purpose total Discountedand reach reservoir annual cost benef its
BIG RIVER

BC-i 9 $ 363 , 300 $ 283 , 800M-7 2A 658 , 700 464 , 200
MER AME C RIVE R

M-2 1-2 8 139, 400 110 , 400M-3 27 345 , 200 41 , 100M— 7 17 1, 301 , 600 570 , 100
BOURBE USE RIVE R

B-i  I-.38 161 , 700 143 , 100B-2 I-35A, I-33A 201,700 159,500B-3 I-35A 142,400 142 ,40029 442 , 400 427 , 700
Tota l $3 , 756 , 400 $2 , 342 , 300
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TABLE 41
Annual cost of ponding for wa ter quality control

as a measure of benefits

Sub-basin Sing le- Alternate
system purpose total Discounted
and reach reservoir annual cost benefits

BIG RIVER

BG-2 5 $ 76, 100 $14, 100

MERAMEC RIVER

M-l 1-28 94,400 19,400
M-4 I-l5A 11 1,000 6,700

BOURBEUSE RIVER

B-l  I-35A 40 , 600 2 ,900
B-2 1-32 176, 300 23, 700
B-3 29 24,500 1,900
B-4 29 38,300 2,300

Total $561 , 200 $71 , 000

e. Recreation.  General recreat ion benefits were treated
separately in this study and do not include the recreat ional  aspects of
fish and wildlife. Visitor-day attendance for general recreation is
related to demands generated by the population within the zone of
influence as of 1970 , with the assumption that all 31 reservoi rs  would
be in operation at that time. Annual attendance at these reservoi rs  was
estima ted by the Bureau of Outdoor Recreat ion and the National Park
Service at 11 , 398 , 000 visi tor-days , with an estimated benefit  va lue
of $18, 209, 000. For the purposes of this report , only the visi tor-day
attendance which would be attracted to the reservoirs based on facilities
planned and operated by the Corps of Eng ineers  was used in the benefi t
eva lua tion and is estimated at 4 , 300 , 000 v i s i to r -days  annually.  Mone-
tary values used ranged f rom $1. SO to $1 .60  per v i s i to r -day .  Total
average annual  benef i t s  a re  es t imated at $6 , 860 . 600 , and a r e  detailed
in APPENDIX R. Benefi ts  were not discounted since it  was assumed
that ini t ia l  fac i l i t i es  provided would be used to capaci ty  over the ent i re
project life .
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f. Fish and wildlife. Hunterman- and f i sherman-day  attendance
at the 31 reservoirs was furnished by the U. S. Fish and Wildlife Service.
Based on the year 1970, increased hunterman- and fisherman-days were
estimated at 1, 680 , 000 with benefits of $2 , 154 , 700. These estimates
were used by the Corps of Engineers in this report. Benefits to the
ang ler-use sites were also determined by the U. S. Fish and Wildlife
Service based on estimates of vis i tor-day attendance and value of utiliza-
tion. Sites having boat access only would suppor t a da ily capac ity of
about 75 visitors with average annual use estimated at 3, 600 visitor-days.
Site s having access by road and boat would support a daily capacity of
about 120 visitors wi th average annual use estimated at 6, 000 visitor-
days. Total annua l benefits  creditable to the 26 ang ler-use sites are
estimated at $251 , 700. Details are contained in APPENDIX R.

g. Area reorientation. Area reorienta tion benefits that would
accrue to the reservoirs were divided into two general categories. The
f i r s t  category is app licable only to those reservoirs  loca ted in counties
desi gnated as eligible for assis tance under the Area Redevelopment
Act , and includes benefits tha t would be derived f rom local employment
during construction of the dams and facili t ies and subsequently for
operation and maintenance of the r e se rvo i r s .  The value of these bene-
fi ts  was determined by the savings in unemployment compensation.
Total value of the wage component paid to local labor during construc - -

tion was estima ted at $20 , 265 , 000. Benefits based thereon a re  esti -
mated at $64 1, 600 annually for the construction period. The value of
the labor costs for operation and maintenance was estimated at
$4 , 363 , 400. These costs were modified to ref lec t  decreasing value s
over a 10-year period of economic recovery and equated to an average
annua l basis .  Benefi ts  are  estimated at  $135 , 300 annua l l y. The
se cond ca tegory o f bene1~ts ~s the new job oppor tuni t ies  that  would be
created by the improved economic condi tions in the upper basin result-
ing from the r e servo ir s .  The value of these benefi ts  re f lec t s  the
wages that would a c c r u e  to the local economy from the money spent
by the recrea t ionis ts  and the value of new recrea t ion  businesses , as
in terms of new jobs and special services .  The total annua l value of
the local economic development is  estimated at $4 , 201 , 400 , of which
$2 , 214 , 200 is for wages and $1 , 987 , ZOO is  for economic impact. Based
on the foregoing,  total average  annual  area  reor ien ta t ion  benefi ts  a r e
estimated at $4 , 978 , 300. Derivat ion of benef i t s  is contained in
APPENDIX R.

h. Navigat ion benef i t s .  Operat ion of the r e s e r v o i r s  for low-
flow augmentat ion in the in te res t s  of water  supp ly,  water  qual i ty  control ,
and improved s t ream f i s h e r i e s  will  provide incidenta l benef i t s  to
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navigation during low-flow periods on the Mississippi River. Routings of
reservoir withdrawals indicate that releases will augment low-flow defi-
ciencies in the Mississippi River and by 2045 provide benefits equal to
those credited to the Meramec Basin in the report on “Mississippi River
Reservoir Benefit Study ”. The current  value of the benefits , discounted
for delay in realization, is estimated at $146 , 000 annually. See APPENDIX
R for details.

i. Negative benefits. Detrimental or negative benefits to over-
land transporta tion resulting from costs of providing greater  clearances
for br idges to be modified or constructed as part of the project and
increased operation costs of futur e vehicle operation have been evaluated
based upon criteria developed by the Bureau of Public Roads. Since one
of the criteria used in reservoir selection was that impoundments should
present no major relocation problem, the negative benefits are minor in
nature. These increased costs , estimated at $25 , 900 annually,  were
deducted to obtain the net benefits for each of the reservoirs .  See
APPENDIX R.

55. TOTAL BASIN BENEFITS

Total average annual benefits creditable to the basin plan are esti -
mated at $22. 026, 400 and are summarized in the following table.

TABLE 42
Summary of benefits

Flood control
Mississippi River $ 517 , 800
Merarnec River 1, 869 , 300

$ 2,387 ,100

Water supply 1,085 ,700
Water quality

Low flow 2 , 342, 300
Ponding 71 , 000

2,4 13 ,300

Recreation
General 6, 860 , 600
Fish and wildlife 2. 154 , 700

9,015 ,300

Area reorientation 4 , 978 , 300
Navigation 146,000

Subtotal, gross reservoir benefits $20,025,700
Negative benefits - 25 ,900

Subtotal , net reservoir benefits $19, 999, 800

149

R Mar 64

- 
-~~~~~~------ _ _ _ _



—

TABLE 42 Cont’d,

Flood control
Local protection $ 1, 851 , 000

Subtotal benefits $2 1, 850 , 800
Angler-use 

— 
251 , 700

Total basin benefits $22 , 102 , 500 —

56. ALLOCATION OF BENEFITS

a. Method of a l locat ion .  A11ocat~on of benefits to individual
reservoirs  is based on the re servoi r s capability to meet the basin needs
for each of the purposes served. Where more than one reservoir
contributes to flood reduct~cn -  ben e f it s  were  a l loca ted  to each reservoir
in proportion to its capabil]t-y in a f fe c t i n g  reductions when acting alone.
Mississipp i River flood control  b enei i ts  previ ously al located to the
Meramec Basin were r ed is t r ibu ted  to the main stream reservoirs  on
the basis of drainage a rea  con t rol led  and flood control storage provided .
Water supp ly and water  q u a l i t y  c ontroi  benef it s  were determined for
each of the three sub-bas’n areas And prorated to main stream and
tributai-y s t ream rese rvc~r s  based on the ir  cont r ibu t ion  to flow require-
ments. R e s e r v oir s  w e r e  a l so  ci - ed :t ed wi th benef i t s  a tt r ibu tab le  to
improvement of sirearn f i s h e r y  th roug h low- .flow augmentation.  Stream
flow regulation in the lower bas~r’ would provide incidental  benefits for
low-flow augmentation in  the Mi~~s~s s:pp~ River  ~n the interest  of navi ga-
t ion . These bene f i t s  were  p r o r a t e d  to the main s t r e a m  re se rvoi r s  on
the basis of their  con t r ib u t ~cn tc d o w n s t r e a m  needs.  Rec rea t ion  benefi ts ,
including the r e c r e at i o r a l  aspe ts of lish ar.d w :ldlife , were assigned
direct to indiv:dua l rese’ v - i r 5  on the basis  of usage .  Ang l e r-u s e  site s
were cons~dered as group s affected by imprcved low f low f rom controlling
reservoirs and benelits were asf- :gried to each group on the basis of
usage. Benefits a tt r ibu tab le  to a r ea  r eo r i en t at ion  were ass igned directly
to indi vidual r e s e r v o i r s  as ap p r o p r i a t e .  Negat ive  benef it s  were assigned
to individual r e s e r v o i r s  where  p e r t i n en t .  Benef i t s  for local protection
were credited to indiv :dual  •eve~ a r e a s  based or damages  which they
would prevent ove r and above those ehm in at e d  by and credited to reser-
voirs , and !ncreased va lu es  ci l an d  w b i c J —  would r e s u l t  f rom protection.
Details of bene f i t  a l l o c a t ’c -n s  a r e  ~onta ried in APPENDIX R.

b. Sum m a ry  of b e n e r ;t s_as sig n e d .  The re  a re  shown in the
following tables benefits c red:t able  to each of the components  in the basin
plan.
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SECTION XI - ECONOMIC JUSTIF ICATION

57. COMPARISON OF BENEFITS AND COSTS

A primary cri ter ion in determining the eligibility of the various
components in the basin plan for authorization and construction is
economic feasibility. Estimates of economic costs shown in SECTION IX
and benefits presented in SECTION X were compared and are shown in
TABLE 48.

TABLE 48
- Benefit-cost  ratios

Net Annual Benefit -
benefits charges* cost ratio

Main stream reservoirs

2A , Pine Ford $2,374,100 $1 ,200,800 2.0
5, Washington Park 758,800 737,500 1 .03
9, Irondale 1 ,374,000 676,100 2.0
40 , Virginia Mines 2,559,200 1 ,051 ,200 2.4
17 , Meramec Park 4,678,300 1 ,941 ,800 2 .4
27 , Salem 838,900 699,100 1 .2
29, Union 3,159,400 1 ,244 ,800 2.5

Tributary stream reservoirs

1-14, Huzzah Creek 196,500 312,700 0.6
I-15A, Courtois Creek 273,500 320,300 0.85
1-21 , Peavine Creek 95,400 145,900 0.7
1-23, Littl e Dry Fork Creek 373,700 264,500 1.4
1-26, West Fork Huzzah Creek 183, 600 202, 300 0.91
1-26 (with 1-14 out) 225,500 202,300 1 .1
1-28, Spring Creek 393,000 259,800 1 . 5
1-28 (with 1-23 out) 463,200 259,800 1 .8
1-30 , Terre Bleue Creek 268,000 207 ,200 1 .3
1-32, Redoak Creek 250,800 241 ,400 1 .04
I-33A , Little Bourbeuse River 324,400 245,900 1 .3
I-33A (with 1-32 out) 328,400 245,900 1 .3
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TABLE 48 (Cont’d)

Net Annual Benefit -
benefits charges* cost ratio

I-35A , Brush Creek $ 254 , 600 $ 250 , 600 1.02
I-35A (with 1-32 out) 260,900 250 ,600 1.04
1-38, Bourbeuse River 590,200 343,800 1 .7
1-41 , Benton Creek 34 , 800 152 , 800 0. 2

Headwater reservoirs

H-3 , Dry Creek 92 , 400 30 , 600 3. 0
H-4, Cabanne Course 52,800 40,500 1. 3
H-5A, Brady Creek 55,400 26,400 2.1
H-6 , Birch Creek 160 , 800 49, 300 3. 3
H-8 , Little IndianCreek 171 , 500 55 , 700 3.1
H-9, Bates Creek 55 , 000 30 , 400 1. 8
H-1OA , Lost Creek 40,600 25 , 800 1. 6
H-h A , Winsell Creek 117,600 31 ,100 3.8
H-13A, Boone Creek 150,900 45,400 3.3
H-2 5 , Big River 32 , 900 3.0 , 500 1. 1
H-31 , Dry Fork Creek 11 ,800 25 ,400 0.5
H-40, Coonvile Creek 76,900 33,000 2.3

*Annual charges reflect economic costs.

58. ALLOCATION OF COSTS - RESERVOIRS

Reservoirs showing favorabl e benefi t - to-cost  ratio s in TABLE 48
were fur ther  anal yzed to determine the justification of each of the
purposes served. The portion of costs chargeabl e to each purpose
was determined by use of the separable costs-remaining benefits
method , which consists of determining the separabl e cost of including
each function in the multiple-purpose project and determining an
equitabl e distribution of joint costs incurred for several purposes in
common. This method of cost allocation is also based on the principles
that each function should carry at least the separable cost of including it
in the project and that no function should carry costs in excess of the
amount of the benefits from this function or in excess of the alternative
justifiabl e expenditure. A typical cost allocation is contained in
APPENDIX T. Of the 31 reservoirs anal yzed , six reservoi rs , 1-14 ,
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I-15A, 1-21 , 1-26 , 1-4 1, and H-3 1, had over-all benefit-cost ratios of
less than unity. Five reservoirs , 1-23 , 1-30 , 1-32 , H- 1OA , and H -40 ,
failed to meet the general criteria for justification. In reservoir 1-2 3,
water supply, water qual ity , and area reorientation are individuall y
justified but the separable cost for recreation exceeds the least costly
alternative. With recreation deleted as a purpose, the over-all benefit-
cost ratio becomes less than unity. Flood control and area reorientation
in reservoir 1-30 have a benefit-cost ratio of unity; however , the separa-
ble cost for recreation exceeds the least costly alternative. Deletion of
recreation as a purpose results in an unfavorabl e over-all benefit-cost
ratio for this reservoir. In reservoir 1-32 , only recreation is justified ,
with water supply, water qual ity control , and area reorientation being
less than unity. A single-purpose reservoir for recreation alone can-
not be just ified. While flood control and area reorientation are individu-
ally justified in reservoir H- 1OA , the separabl e cost for recreation
exceeds the least costly alternative. Deletion of z~ ’-reation results in
an unfavorable over-all benefit-cost ratio for the reservoir . Reservoir
1-1-40 has for its project purposes recreation and area reorientation .
Recreation is not economically j ustified, the separable cost of which
exceeds the least costl y alternative . In each of these five reservoirs,
storage is allocated to recreation. As outlined in SECTION VII, one of
the criteria in the selection of reservoir sites is that it should permit
complete development . Reservoir 1-26 was reanalyzed with 1-14 out
and was found to have over-all justification as well as justification for
each purpose . A reanalysis was made of reservoir 1-28 with 1-23 out
and resulted in an increase in the benefit-cost ratio . Likewise , I-33A
and I-35A were reanalyzed with 1-32 out , resulting in increased benefits.
While It is recognized that a lesser development might be fa vorabl e at
some of the other sites , they were not investigated further , pending
a determination of the ability of the remaining 21 reservoirs to meet
the immediate and near futur e water needs of the basin. Cost alloca-
tion and benefit-cost ratios for the remaining main stream, tributary
stream, and headwater reservoirs are shown in TABLES 49, 50 , and
51. Benefit-cost ratios for various purposes are based on financial
costs .

59. ANGLER-USE SITES

Angler-use site s were considered as groups and each group
analyzed as a unit . Benefits attributed to these sites depend in part
upon low-flow augmentation from the upstream reservoirs . Reser-
voirs affecting seven of these groups have been found to be economically
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TA BLE 49
Allocated costs - main stream r eservoirs

Flood Water Water Total Area
It eservo irs control recrea ti on reorientation Navigat ion Total

•2~. Pine Ford
Average annual benefits $ 551 , 700 $ 120 . 100 $ 29, 500 $ 1, 110, 900 $ 55I , 100 $ 10 , 700 $ 2 , 380 , 000
Average annual charges 375 , 000 61 , 300 14 , 600 438, 500 203 , 600 3 , 900 1 , 096 , 900
Benefit-cost ratio 1 .47  1 . 9 6  2 . 0 2  2. 53 2 . 7 4  2 . 7 4  2.  17
Allocated f i r s t  costs 9. 816, 000 1, 257 , 000 308 , 000 7 , 037 . 000 5, 673 , 000 109, 000 24 , 200 , 000
Allocated annual operation

and maintenance 45, 700 19, 100 4. 300 202 , 400 13 , 300 200 285. 000

#5 Washington Par k
Avera ga annual benefIts $ - $ 193 , 900 $ 44, 200 $ 287, 900 $ 217 , 000 $ 16 , 100 $ 759, 100
Average annual charges - 184 , 200 41 , 700 276 , 600 204 , 000 15 , 100 721 , 600
Benefit-cost ratio - 1.05 1.06 1.04 1.06 1.06 1. 05
Allocated first costs - 4, 432 , 000 1, 032 , 000 5, 837 , 000 5, 119, 000 380 , 000 16, 800 , 000
Allocated annual operation

and maintenance ~
.. 35 . 500 7, 100 80 , 800 32 , 200 2 , 400 258 , 000

#9 Irondale
Average annual beneft ts $ 60 , 900 $ 448 , 100 $ 40 , 400 $ 500 , 700 $ 309, 900 $ 14 , 800 $ 1, 374 , 800
Average annual charges 54 , 900 155 , 200 21 , 20 0 269, 300 138, 700 6, 600 645 , 900
Benefit-co st ratio 1 . 1 1  2. 89 1 . 9 0  1 .8 6  2 . 2 3  2 . 2 3  2 . 1 3
Allocated first  costs 724 , 000 3 , 770 , 000 522 , 000 4, 738,000 3 , 575 . 000 171 , 000 13.  500, 000
Allocated annual operation

and maintenance 30 , 700 28, 700 3 , 700 110 , 300 18 , 700 900 193 , 000

#40 Virginia Mine.
Average annual benefit. $ - $ 20 , 300 $ - $ 1 , 650, 600 $ 890 , 700 $ - $ 2 , 561 . 600
A ver ag. annua l charges - 14, 100 - 673 , 300 280 , 900 - 968 . 300
Benefit-coat ratio - 1.44 - 2 . 4 5  3. 17 - 2 . 6 5
Allocat ed first costs - 285 , 000 - 2 1 , 177. 000 6, 938, 000 - 18 , 400 . 000
A llo cat ed annual operati on

and mai ntena nce - 4, 500 - 298, 300 48 , 200 - 351 , 100

#17 Merarnec Park
Average annual benefits $ 785 . 700 $ 546, 400 $ 143 , 300 $ 2 , 197 . 100 $ 957 , 000 $ 57 , 100 $ 4, 686 , 600

~~~Av erag e annual charges 411 , 700 217 , 400 43.900 791 ,900 257. 400 15 , 400 1 , 737 , 700
Benefit-cost ratio 1 . 9 1  2 . 51 3. 27 2 . 77 3. 72 3. 72 2. 70
‘ llocat ed first  costs 10. 631, 000 4, 874. 000 1 , 246 , 000 12 . 933 , 000 7 , 565 , 000 451 , 000 37, 700, 000

Allocated annual operation
and maintenance 50, 000 51 , 600 1 , 500 35 1 , 900 - - 455 , 000

#2 7 Salem
Average annual benefits $ 74, 100 $ 44, 500 $ 17 , 200 $ 418 , 400 $ 284 , 700 $ - $ 838 , 900
Average annual charge. 73. 800 44, 000 17 , 000 262 , 200 280 , 900 - 677 , 900
Benefit -cost ratio 1 .00  1 . 0 1  1 . 0 1  1 . 6 0  1 . 0 1  - 1 . 2 4
Allocated first costs 1, 276, 000 1 , 132 , 000 441 , 000 4 , 3 46 . 000 7 , 705 , 000 - 14 , 900 . 000
Allocated annua l operation

and maintenance 31 . 000 6, 000 2 , 200 116 . 400 22 , 400 - 178 , 000

#29 U nion
Average annual benefits $ 450 . 700 $ 431 ,900 $ 692 , 900 $ 975 , 200 $ 567 , 200 $ 4 7 , 300 $ 3 , 165 , 200
Average annual charges 244. 900 104 , 200 237 , 000 395 , 700 130. 200 10 , 900 1 . 122 . 900
Bene fit-cost ratio 1.84  4. 15 2 . 9 2  2. 46 4. 36 4 . 3 6  2 . 8 2
Allocated fi r st  costs 6, 155, 000 2 , 975 , 000 5. 445 . 000 6, 834 , 000 3 , 868 , 000 323 , 000 25 , 600 , 000
Allocated annual operation

and maintenance 38 , 400 4 , 300 54 , 400 166 , 500 400 - 264 , 000

Noce~ Negative benefit. have not been aubtracted from totals.
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TABLE 50
Allocated coats - tributary stream reservoirs

Flood Water Water Total Area
Reservoirs control quality supply recreation reorientation Total

1-26 (w/ I - l 4  out) West Fork Huzzal~ Creek
Average annual benefit. $ 46, 500 $ - $ 6, 600 $ 99, 300 $ 73, 100 $ 225 , 500
Average annual charges 46, 400 - 6, 600 71 , 600 72 , 900 197 , 500
Benefit-cost ratio 1.00 - 1.00 1. 39 1.00 1. 14
Allocated first costs 991, 000 - 172, 000 1, 178, 000 1, 939, 000 4, 280 , 000
Allocated annual operation

and maintenance 14. 100 - 1, 000 33, ZOO 9, 700 58, 000

1-18 (wIl -2 3  out) Spring Creek
Average annual benefits $ 70 , 300 $ la9, 800 $ 14, 600 $ 142 , 500 $ 106 , 000 $ 463, ZOO
Average annual charges 47 , 700 64, 200 6, 300 87 , 000 41, 600 246 , 800
Benefit-cost ratio 1.48 2. 02 2. 30 1.64 2.55 1.88
Allocated first coats 908, 000 1, 321, 000 169, 000 1 , 284, 000 1, 098 , 000 4, 780 , 000
Allocated annual operation

and maintenance 18 , 000 21, 100 900 45 , 100 5, 900 91, 000

I-33A (w/I-32 out ) Little Bourbeuse Rive r
Average annual benefit s $ - $ 155, 900 $ 18, 600 $ 82 , 300 $ 71, 700 $ 328, 500
Average annual charges - 110 , 500 15, 200 63, 700 49, 500 238, 900
Benefit—cost ratio - 1.41 1.22 1.29 1.45 1.38
Allocated first costs - 2 , 511 , 000 34 1, 000 1 , 124, 000 1 , 1 7 4 , 000 5, 150 , 000
Allocated annual operation

and maintenance - 28, 600 4, 200 27 , 000 11 , 200 71 , 000

I-35A (w/ I-32 out) Brush Creek
Average annual benefits $ - $ 148, 9 00 $ 33, 300 $ 65, 800 $ 34, 100 $ 262 , 100
Average annual charges - 134, 800 12 , 200 64 , 800 30 , 700 242 , 500
Benefit-cost ratio - 1. 10 1,09 1.02 1. I l  1.08
Allocated first costs - 3, 217 , 000 278 , 000 957 , 000 748, 000 5, 200 , 000
Allocated annual operation

and maintenance - 30, 000 3, 200 33 , 500 6, 300 73, 000

1-38 Bourbeuse River
Average annual benefits $ 83, 600 $ 143, 100 $ 15 , 900 $ 225 , 500 $ 122 , 200 $ 590 , 300
Average annual charges 67, 500 85, 000 9, 700 108, 300 60 , 400 330, 900
Benefit-cost ratio 1,24 1.68 1.64 2. 08 2. 02 1. 78
Allocated first costi 1, 006, 000 1, 618, 000 21 1, 000 1, 253, 000 1, 522 , 000 5, 610 , 000
Allocated annual operation

and maintenance 34, 700 32 , 300 2 , 700 67 , 500 10, 800 148, 000

Note : Negative bedefits have not been subtracted from totals.
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TABLE 51
Allocated costs - hsadwate r re ,s$voirp

Flood T.tal Area
Reservoirs control recre ation reorientation Total

H-I
Average annual benefit. $ 26. 600 $ 41 , 900 $ 23 , 900 $ 92, 400
Average annual charges 8, 600 12. 600 6, 600 27, 800
Benefit-cost ratio 3. 09 3.33 3.62 3.32
Allocated fI rst costa 173. 000 136, 000 110 , 000 419, 000
Allocated annual operation

and maintenance 3, 100 8, 300 3, 100 14. 500

H-4
Averag , annual benefits $ - $ 3 1 , 400 - $ 2 1 , 400 $ 52 , 800
Average annual charge. - 20, 800 16. 500 37 , 300
Benefit-coet ratio - - 1. 51 1.30 1.42
Allocated first costs - 338, 000 402 , 000 740, 000
Allocated annual operation

and maintenance - 10, 100 3, 800 13, 900

H-5A -

Average annual benefit, $ 16, 20~~ $ 23. 100 $ if,, 100 $ 55, 400
Avera ge annual charge. 11, 100 11, 200 2 . 700 25 , 000
Benefit-cost ratio 1.46 2. 06 5, QI, 2 , 22
Allocated first costs 148 , 000 129, 000 85. 000 362, 000
AUoc~ied annual operation

a~d maintenance 6, 400 7, 100 - 13, 500

H-6
Avsrage annual benefits $ - $ 99, 800 $ 61, 000 $ 160, 800
Average annual charges - 26, 400 18, 200 44, 600
Benefit-cost ratio - 3. 78 3. 35 3.6 1
Allocated Brat costs — 325, 000 505, 000 830. 000
Alloc*t.d annual operation

and maintenance - 16, 100 2, 200 18.300

H-8
Avsra g. sonual benefits $ 2 2 , 100 $ 92 , 100 $ 51, 300 $ 171 . 500
Averags annual cbarg.s 12, 500 22 , 500 15,200 50,200
Benefit-cost ratIo 1.77 4. 09 3. 77 3. 42
Allocated first costa 309, 000 313, 000 198, 000 1, 020, 000
Allocated annual op.Patioa

and maintenance 2 , 700 12, 600 2.600 t I ,900

H- 9
Avera ge annual benefit s $ 14, 600 $ 24, 400 $ 16, 000 $ 55,000
Averag, annual charge s 10. 600 11, 000 6, 300 27,900
B.n.fft-ce.t ratio 1.38 2. 22 2. 54 1.97
AUocatsd first cost s 263, 000 161, 000 142, 000 566, 000
Allosased annual operation

and maintenance 2, 300 5, 900 1,800 10, 000

H -ltA
Average annual b.n.lit. $ 17, 500 $ 60, 900 $ 39. 200 $ 117 , 600
Average annual charges 6. 600 13 , 400 7, 600 27 , 600
Senafit- cost rat Io 2. 65 4. 54 5. 16 4. 26
Allocated first coat. 120, 000 129, 000 130, 000 379, 000
AUocat.d annual opera tion

and maintenance 2 , 800 9, 300 3, 500 1 8, 600

H-l3A
Average an*ual b.n. ftte $ 24 , 700 $ 18, 700 $ 47, 800 $ 150. 900
Averag, annual charges 14, 500 . 15, 500 10,400 40, 400
Be*.ftt-cost ratio 1. 70 5, 08 4. 57 ~
Allocated fi rst costs ‘ 366, 000 164, 000 231, 000 761, 000
Allocated annua l operSti cO

sad majatananc, 2, 900 10, 300 3, 100 16, 300

H-&5
Averag, annual b.neflts $ 3, 000 $ 18, 400 $ 11 , 500 $ 32, 900
Av,ra (I annual charge. 2, 900 15, 000 9, 700 27, 600
B.naft t-cost rat io 1, 03  1.23 1. 19 1 . 1 9
Allocated 1 .  coSts 54, 000 270 , 000 241. 000 571 , 000
Allocated annual op.rat aon

and maintena nce 1, 200 6, 500 1 , 900 9, 600
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justified In PARAGRAPH 58. Sites U and V , while ju stified as a group ,
depend upon reservoir I-15A which , as shown in TABLE 48 , lacks
just ification at this time . Benefit-cost ratios for the eight group s of
angler-use sites are shown in TABLE 52 .

60 . LOCAL PROTECTiON

The nine levee areas included in the basin plan were evaluated
based on the annual charges and benefits presented in SECTiONS IX
and X , respectively. Six of the levee areas for which protection was
studied were found to be economically justified. There are shown in
TABLE 53 the benefit-cost ratios for the nine levee areas studied.
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SECTION XII - APPORTIONMENT OF CO ST S

61 . RESERVOIRS

The divis ion of pro jec t  costs between Federal and non-Federal
in te res t s  was based on the allocation of costs to the project  purposes
as developed in SECTION XI and presentl y applicable laws and regul a-
tio ns governing cost-shar ing prac t ices . In accordanc e with the general
princi ples of the Flood Control  Act of 1936 , all costs allocated to flood
control are considered to be Federal . Costs allocated to water supp ly
have bee n assi gned to non-Federal  in teres ts  in accordance with the
Water  Supply Act of 1958 , as amended , Costs allocated to water quality
control are  defined as Federal cost , as provided under the Federal
Water Pollution Control Act of 196 1 , since the be nef it s a re widespread ,
Navigation and area reorientation costs also have been assigned to the
Federal Government.  Project  costs allocated to recreat ion for the
main s tream and t r ibutary  stream reservoirs  have been apportioned
between Federal and non -Federal in te rest s  in accordance with the cos t—
sharing policy outlined in H. R. 9032 , 88th Congress . Sinc e headwater
reservoi rs  are co nsidered local flood control proj ec t s and not subjec t
to the re quirements  of H. R . 9032 , costs alloca ted to recreat ion have
bee n assigned to the Federal Government in the amount of 25 pe rcen t
of the total project  cost plus the cost of faci l i t ies  provided under
Section 4 of the Flood Control Act as amended. The remainder of
su ch costs allocated to recreat ion has been assi gned to non- Federal
interes ts . Apport ionments  of f i r s t  costs and operatio n and maintenance ,
inc luding major replace ments , are  shown in TABLES 54 , 55 , and 56
for the 2 1 reservoi rs  determined in SECTION XI to be economically
justif ied in all respects.

62 . COST APPORTIONMENT - WATER SUPPLY

Costs apportioned to water suppl y have been divided into two
phases - those for s torage required to meet the immediate and f ut u r e
needs ove r the f i r s t  50 y ears , and those for  s torage converted to meet
the lo n g - t e r m  needs covering the last  50 years  of the period of anal ysis .
Initial and f u t u r e  costs  a r e  shown in TABLE 57 .

63 . ANGLER-USE SITES

Total project  f i r s t  costs for  these si tes have been assumed to be
a Federal responsibi l i ty .  Operation and maintenance , including
rep lacement of facil i t ies , will be the responsibil ity of non-Federal
in te res t s . Apport ionment of costs is shown in TABLE 58.
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TABLE 56
Apportionment of  costs ,

headwater r e se rv oirs

Federal  Non-Federal
Ar ei

Flood Control Recreation Reorientation Subtota l 
— —_ Recreatio~~~ Tota l

Per- Per— Per- Per- Per- project
Reservoir Cost cen t Cos t cent Cost cent Coat cent Coat cent cost

H—3
First cost $173,000 41.29 $136,000 32.46 $110,000 26.25 $ 419.000 100,00 $ - - $ 4 19, 000
*O& M 3.100 21.38 8,300 57.24 3,100 21.38 14,500 100.00 - - 14, 500

14-4 -

First cost — — 22~~000 30.81 402,000 54.33 630 ,000 85.14 110 ,000 14.86 740,000

~O &  M - — 6,400 46.04 7,500 53.96 13 ,900 100 ,00 - - 13,900

H -5A
First cost 148,000 40.88 129.000 35.64 85,000 23.48 362~00O 100 .00 - - 362 , 000
*0 & M 6,400 47.41 7,100 52.59 — — 13 ,500 100.00 - - 13,500

H-6
First cost — — 286,000 34,46 505,000 60.84 791 ,000 95.30 39 ,000 4 .70 830,000
*0 & M — - 16, 100 87.98 2 , 200 12 .02 18 , 300 100 .00 - - 18, 300

14-8
Firit cost 309, 000 30.29 313 , 000 30 . 69 398 , 000 39.02 1 , 020 , 000 100.00 - - 1 , 020, 000
*0 l~ M 2,700 15. 08 12,600 70.39 2,600 14.53 17,900 100.00 — - 17.900

H-9
Firet cost 263,000 46.47 161,000 28.44 142,000 25.09 566,000 100.00 - - 566.000

*0 & M 2,300 23. 00 5,900 59.00 1,800 18. 00 10 ,000 100. 00 — — 10, 000

H-I 1A
First co s t 120, 000 31.66 129, 000 34 .04 130, 000 34. 30 379, 000 100 ,00 - - 379, 000
*0 & M 2,800 17.95 9,300 59.61 3,500 22.44 15 ,600 100,00 - — 15,600

H— 13A
First cost 366, 000 48.09 164, 000 21.55 231, 000 30.36 761 ,000 100.00 - - 761 , 000
*0 & M 2,900 17.79 10. 300 63.19 3.100 19.02 16. 300 100.00 — - 16. 300

14-25
First cost 54,000 9,46 188,000 32.92 247,000 43,26 489,000 85,64 82,000 14,36 571 ,000
*0 1. M 1, 200 12.50 6. 500 67. 71 1,900  19. 79 9, 600 100 , 00 — - 9, 600

~ rand total
First eost 1,433 ,000 1 ,734,000 2,250,000 5,417 ,000 231 ,000 - 5 , 648 , 000

*0 & M 21,400 82 , 500 z5 ,700  129 ,600 - - 129 , 600 -

*Includes replacement cost..
N ote: Percentages  a re  of total proj ect cost .
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TABLE 57
Costs - water  supply

(Costs in thousands of dollars)

1st 50 years  2nd 50 years
Percent Percent Percent

Initial of project Additiona l of project Total of project

Reservoir Cost Cost cost cost cost cost

MAIN STREA M RESERVOIRS

#2A Pine Por d
First cost $ — $ 308.0 1, 27 $ 308. 0 1.27

*OPera e.jon and mainten ance — — 4 . 3  1. 51 4 . 3 1.51

#5 Washington Park
First cost - - 1 , 032.0  6. 14 1, 032 .0  6. 14

* Operation and mainten ance - - 7. 1 4. 49 7. 3 4 49

#9 Irondale 
-

First cost - - 522. 0 3. 87 522 .0  3.87
* Operation and maintenance’ - - 3. 7 1. 92 3. 7 1. 92

#40 Virginia Mines
First Cost - - - - - -

4’Operati on and maintenance - - - - - -

# 17 Meramec Park
First cost - - 1 , 246. 0 3. 31 1, 246. 0 3 .31

*Operation and maintenance - - 1.5 0.33 1. 5 0.33

#27 Salem
First cost - - 44 1.0 2.96 44 1.0 2 .96

* OperaU on and maintenance - - 2 . 2  1. 24 2 . 2  1 . 2 4

#29 Union
First cost 2 , 483. 0 9. 70 2 , 962.0 1 1 . 5 7 - 5 , 445.0 2 1 . 2 7

* Operation and maintenance 24. 8 9 .40  29. 6 1 1 . 2 1  54. 4 20. 61

TRI BUTARY RESER VOIRS

1-26 West Fork }luzzah Creek
2’irst cost - - 17Z . 0 4 . 0 2  2 7 2 . 0  4. 02

* Operation and maintenance - - 1. 0 1. 72 1 0 1. 72

1-28 Spring Cr eek
First Cost - - 169. 0 3. 54 169 .0  3 .  54

* Operation and maintenance - - 0 . 9  0 . 9 9  0. 9 0. 99

I-33~P. Little Bourbeu se Rive r
Firs t cost - - 341 . 0  6. 62 3 4 1 . 0  6. n2

4’ and maintenance - - 4.2  5. 92 4. 2 5. 92

1-35A Brush Cr eek
First coat - - 2 78 . 0  5. 35 278 .  0 5. 35

Opera tion and maintenance - - 3. 2 4. 38 3 . 2  4. 38

1-38 Bourbeuse River
F ir st Cost - - 2 1 1. 0  3. 76 2 11 . 0 3. 76

* Operation and maintenance - - 2 . 7  1.84 2. 7 1. 82

Total main stream and tribu tary
st reCm reservoi r s

First cost $2 , 483 . 0 $7 , 682 . 0 $10 , 165.0

Operation and maintenance 24 . 8 60. 4 85. 2

* Include rep lacement costs.

Note: Perc entag es  a re  of tot ,il proj c t cost.
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64. LOCAL PROTECTION

Of the total project first  costs , non-Fedei.al interests will furnishall lands, easements , and rights -of --way; bear all property damagecosts ; and pay for alterations and relocations of roads and utilities; andthe remainder of the first costs will be borne by the Federal Govern~ynent ,Non-Federal interests will bear all operation and maintenance expensesfor the project . The apportiomnent of costs for each of the six areasfound economically justified in SECTX~N Xl is shown in TABLE 59.
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SECTION XIII - COORDINATIO N W ITH OTHER AGENCIE S

65. COOPERATION AND COORDINATION

To meet the basic objective of developing a ful ly coordinated plan
to provide for the best  use , or combination of uses , of water and
related land re sources  to meet  all foreseeable  short - and long -term
needs , the views and recommendations of all interested Federal , State ,
and local agencies were solicited and considered throughout the stud y.
FIGURE 24 shows the var ious  agencies ar.d groups tha t participated
and individuals designated to coordinate at field level .

66. COORDINAT IN G METHODS EMPLOYED

Directors of participating agencies were  notified upon initiation
of the study that it wouJ.d be fu , ly  coordinated with , and take into con-
sideration the programs of , all interested agencies . A procedure of
meeting with task groups for s tud y of various problems was agreed
upon. A tentative plan of development , consisting of the 31 reservoirs
and 9 levee systems , which had been selected for detail stud y, was
made available to afl participants . In September 1962 , the plan under
consideration was presented to the public by means of an Information
Bulletin. Coordination was effected throug hout this stud y with the
Meramec Basin Corporation and the Meramec Basin Research Project ,
sponsored joint i y by the Corporation and Washington Universi ty.  The
report of the Merarr ie c Basin Research Project , included as
APPENDICES A and B to this report , was used in the economic base
survey, During the course of the study, three  meetings of all partici-
pating agencies were  he~.d u’ t he St . Lou-i s Distr ict  office , the f i r s t
to report on the progress  of agency studies and exchange views; the
second to present  the r e s ul ’s  of economic evaluation of the main stream
and tributary s t ream r e s e r - ,-oir s  and sol ic i t recommendations as to
which improvements shoui d be considered for authorization and con-
struction within the next 10 to 15 y e a r s ;  and the third to review the
economic jus t if ica tion  of the headwater r e se rvo i r s , downstream
angler -use  s ites , and 1 ocal protect ’on p ro j ec t s  and obtain recommen-
dations as to which of these imp ;o’~ements should be considered for
authorization and const ruct ior,  w i th in  the next 10- to l5-year  period .
In addition to the t h r e e  meet-~ngs , f u r t h e r  coordination was
accomplished through discussions , act ion  advisory le t te rs , and
conferences with individual agencies,  Fur ther  coordination with
the Meramec Basin Corporat ion was accomp l is h ed by attendance at
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the regularly scheduled meetings of the Board of Directors , at which times
progress reports were given and views exchanged. Coordination with
individuals and groups was achieved by means of two public hearings , the
first  upon initiation of the study,  on 7 April 1961 , and the second upon
formulation of the basin plan , on 18 December 1963 , A digest of views
expressed is contained in APPENDIX S. Views were also obtained at
meetings held with various organizations and groups throughout the area,

67. EXTENT OF PARTICIPATION AND VIEWS

a. U, S. Department of Health, Education, and Welfare - Public
Health Service. The Public Health Service determined the municipal and
industrial water supply requirements and the need for low -flow augmenta-
tion in the interest of water quality control . The U. S. Bureau of Mines ,
U. S. Forest Service , National Park Service , U. S. Fish and Wildlife
Service , Missouri Water Pollution Board , and State Division of Geolog ical
Survey and Water Resources also assisted in this study. The Public
Health Service report is contained in APPENDIX L. The Public Health
Service has expressed the following views:

• . reservoir storage will not be needed for municipal
and industrial water supplies in the Upper Basin . In the
Lower Basin , additional water will be needed by 1995 for
municipal and industrial water , eithe r from reservoir -
storage in the basin or from a source outside the basin.

• . it is apparent that reservoir storage for streamflow
regulation for quality control will be needed during the
study period .

“Our studies to date indicate that the following reservoirs
should be constructed during the next 15 years:

1-38 on Bourbeuse River
No. 29 on Bourbeuse River
No. 9 on Big River

“We suggest that reservoirs No. 9 and 1-38 have top priori ty,
and No. 29 second priority. ”

The Public Health Service also stated that the headwater rese rvo i r s  lack
sufficient joint-use storage capacity to make any significant contribution
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to water quality control , and , consequently,  it has made no comment in
regard to the need for authorization of any of the headwater reservoirs.

b. U. S. Depar tment  of Agriculture,

(1) Soil Conser- ’,ration Service. A study of the Meramec
River Basin has been init~ated by the Soil Conservation Service in accord-
ance with Section 6 , Publ ic Law 566 , as amended , and is being coordi-
nated with the Corps of Eng ineers . The Soil Conservation Service
study will include an ir~ ent ory  of the land and land pattern developments
and recommendations for  im proved farming practices best suited to
land types . Recreation is recognized as an important land use. The
Soil Conservation Serv: ce furnished designs and cost estimates for the
12 headwater sites which we’r e selected for detailed study. The
Department of Ag”- ~c’uT.. ture has prepared the following appendices to the
report:

APPENDIX G - PART 1 - PHYSICAL LAND CONDIT ION
PART 2 - DESIGN AND COST ESTIMATES

FOR HEADWATER RESERVO IRS

APPENDIX H - PLAN OF PARTICIPATION BY U. S.
DEPARTMENT OF AGRICULTURE

APPENDIX I - REPORT ON FOREST RESOURC E POTENTIAL

The Soil Conservation Service stated that:

“The Depar tment  of Agricul ture Field Advisory Committee
is not in a position at this time to: -

‘ I . Recommend the projects that should be retained in the
plar for  the  l ong- range  development of the Basin .

Recommend the pro , ects for which authorization should
be requested and cons t ruc t ion  undertaken within the
next ten to twer.t y ~~ear period.

“At a la ter  date ~~~ shouid kn cw how the interdependence of
s t ruc tu res  wil~ b ler,d t h e ” s iselves  into a comprehensive
watershed p rogram for  ‘ i .e Merat-nec River Basin. ”
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(2) Forest  Service. The Forest  Service provided projec-
tions of the effect of development of the wood industry on water  require-
ments to the Public Health Service. A report  was also submitted by the
Forest Supervisor , Clark National Forest  on the impact of the basin
plan on the Clark National Forest . This report  is included as APPENDIX
N. The following statement is contained in the report with r egard to
management responsibilities:

“Public interests and values represented by recreat ion and
other uses which will be created or affected by this project
would appear to be most effectivel y and economicall y
served by having a single public agency responsible for the
administration and management of all lands and facilities
surrounding the reservoir which are not needed for flood
cont rol works . This could be facilitated by giving National
Forest status to all lands acquired by the United States for ,
and in connection with , the Meramec Basin Project within
the exterior boundaries of the Clark National Forest .  . .“

The U.  S. Forest Service expressed the following views with regard to
improvements which should be recommended for authorization:

It is believed the best ove rall correlation of recreation
and wildlife programs would be facil i tated by the cons tr uc -
tion of at least one reservoir  within the Clark National
Forest. Since 1-26 has the most favorable benefi t -cost  ratio
of the ‘I- ’ reservoirs within the National Forest , it is recom -
mended f or construction with in the f irst const ru c t ion pe riod .

“ The lower reaches of Huzzah and Courtois Creeks  are  among
the most heavil y f ished strea ms in th e Ozar k s . Flooding of
these streams by backwaters of the M e ramec Par k
Reservoir will reduce the f ishing quality on approximately
eleven miles of these scenic , clear streams . In addition ,
their potential for  Fores t - type  recrea t ion  will be diminished.

“Provision of multiple out lets in 1-26 for control of tempera-
ture and composition of downstream releases as well as
fluctuation of flow will provide a suitable environment for
warm water f ishing on the balance of this s t ream and
mitigate the fishing losses in the lower reaches of 1-Iuzzah
and Courtois Creeks . ”
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c. U. S. Department of the interior.

( 1) Geological Survey. This agency assisted in the water
survey studies undertaken by the Missour i  Water Pollution Board and
participated in a ground water  program undertaken in cooperation with
the Missouri State Geological Survey.  Maps of the Meramec Basin , pre-
pared by the U.  S. Geological Su rvey ,  were  used throughout the study.

(2) Bureau of Mines. The Bureau evaluated the impact of
the proposed reservoir  system on the mining industry in the bas in,
including the needs for water supply and the effects  of mining operations
on water quality. The stud y of economic projections and effects on
water quality and water supply was furn ished  the Public Health Service.
A report prepared by this agency,  entitled “Mineral Resources and
Mineral Industry of the Merarnec River  Basin , Missouri” , is included
as APPENDIX J.

(3) Fish and Wj ld ] ,jfe Service. The Fish and Wildlife
Service evaluated fish and wildlife aspects of the basin , including effects
of the plan of improvement under consideration by the Corps of Engineers .
The agency recommended additional parcel s of land downstream from
the reservoirs  and adjacent to the s t reams be provided as angler-use
sites for float f ishing.  Multiple-level intakes in conduits were recom-
mended to provide t empera ture  and oxygen content in downstream
releases suitabl e for warm water f i she r i e s .  The effects of flood pro-
tection and change in land use w e r e  evaluated and a request was made
that specific areas be acquired to miti g ate the adverse eff ec t s on
wildlife . The agency ’ s report  is contained in APPENDIX 0. The Fish
and Wildlife Service has expressed the following views in regard to
priority of cons t ruction of the reservoirs :

“ We recommend that initial cons t ruc t ion  beg in at Sites
#2 9, #2A , and #40 , in descending  order  of pr ior i ty .
Large impoundments  in the v ic in i ty  of the City of St.
Louis ar e necessar y to sat is f y that metropolitan area ’ s
needs for wate r -or ien ted  rec rea t ion  associated with
fish and wildlife . These sites a re  s trategical ly located
near major highways radia t ing f rom the City and as such
their accessibil i ty is assured . We favor earl y cori struc-
tion of Site #9 to serve the f ish  and wildlife resources
needs of the heavil y populated sou theas te rn  port ion of the
Meramec Basin. In addition , an impoundment in this area
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would hel p f u l f il l the expanding recreational requirements
of the Cit y of St. Louis .

“The establis~ mnent of a small reservoir in the rugged
terrain of Clark National Forest would supply a Basin need
for an impoundment in a wilderness-type setting , with
extensive adjoining public lands for wildlife recreation. A
reservoir at the Site 1-26 in the Huzzah Creek headwaters
also would have these desired advantages. Moreover , it
would satisfy sport fishing needs for residents in the south-
eastern portion of the Basin .

“Finally, it would be desirable to provide a reservoir at Site
#1-38 in the northwestern corner of the Basin to increase
fish and wildlife recreation opportunities for residents in
that area .

“We have not included other sites in our priority scheme .
However , the need for impoundments at additional sites
after the initial construction period appears certain to
develop.

“A reservoir at Site # 17 would result  in substantial fish and
wildlife losses and we wish to go on record as being opposed
to its development.

“In the interest of comprehensive fish and wildlife planning
we favor the eventual inclusion of all remaining major and
intermediate sites. Supplementation of those site s by a
series of headwater sites is believed essential for full develop-
ment of a balanced project , designed to realize the fine
potentials of this Basin for f ish and wildlife . ”

This agency subsequently expanded its views in regard to Site 17 as
follows :

“Our October 31 , 1963 letter stated opposition to Site 17
because it would result  in substantial fish and wildlife
losses. We wish to amplif y that statement . We feel
strong ly that Site 17 should not be included in the initial
group of major s i tes-- those to be selected for construction
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in the next 10 to 15 year period . In reaching this conclusion ,

we are in agreement with the Missouri Conservation
Commission that the reach of Meramec River which would
be destroyed by a reservoir at Site 17 is one of the finest
clear-water stream sections remaining in the Ozarks and
should be preserved if at all possible. This is a stream
section wiXh unusually hig h values , both tang ible and
intangible. There is no practicable means of mitigating
the stream -fishery losses in kind . Accordingly, we believe

that Site 17 should be deferred in your planning and that it

should be assigned a low priority in any construction
schedule.

“ Relative to the monetary values assigned to Site 17 and the

other reservoirs in Mr.  Peterson ’ s letter of June 11 , 1963 ,

we would like to emphasize that this is preliminary data

and is subject to change. We recognize that a reservoir at

Site 17 is a key feature  in providing flood control in Meramec

Basin. Consistent with our obligations under the Fish and
Wildlife Coordination Act , howeve r , our evaluations of
project effects  must necessa r i ly  relate purel y to the fish

and wildlife considerat ions. ”

(4) Bureau of Outdoor Recreat ion and National Park

Service. The Bureau of Outdoor Recreat ion and the National Park

Service have submitted a j oint report  for the Meramec Basin study,

entitled “Recreation Needs as Related to Reservoir System Formulated”,

contained in APPENDIX M. Their report includes recommendations

for priority of construction for the basin ’s recreational needs , the antic-

ipated initial visitor-day attendance , and the initial development cost of

the required recreational facili t ies.  The National Park Service pre-

pared the land development and operation and maintenance costs , based

on attendance estimates made by the Bureau of Outdoor Recreat ion.

The Bureau also prepared the recreational benefit est imates.  The

Bureau of Outdoor Recreation and the National Park Service have

expressed the following views:

“ . . . It is our unders tanding that the Forest Service des i res

to plan and administer recreation on all reservoir
associated lands within the National Forest .  Administra-

tion by the Forest Service is log ical and we recommend
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that such an arrangement  be proposed in your report.
Administration of recreation facilities by the Corps of
Engineers within the National Forest , when the Forest
Se rvice , too , develops and administers recreation
facilities , is unnecessary duplication . It is our feeling ,
also , that funds for recreation development on Forest
associated reservoirs should be obtained under project
authorization and appropriations . ”

(5) Southwestern Power Administration. The Southwestern
Power Administration in reviewing the hydroelectr ic power potential
expressed the following views:

“We feel that your office has thoroughly studied the
possibiities1f inclusion of hydropower in the compre-
hensive plan. However , based on data which you have
supplied us there is no power plan in which the power
costs of the project can be recovered by marketing
power under the current marketing experience of this
Administration. We foresee no radical changes in
eithe r the cost of hydroelectric power installation or
the price of electric power that would cause the con-
struction of power facilities to later be justified at the
projects studied. ”

d. Federal Power Commission. The Commission furnished
pertinent power values , area -load duration curves , and reviewed all
proposals for power. Data prepared by the Commission are contained
in APPENDIX F. The Federal Power Commission expressed the follow-
ing views:

“Our power studies have shown that there is a potential
power market for 10-percent (or less) plant -factor
generating installations for 250 , 000 kilowatts at Salem ,
400 , 000 kilowatts at Pine Ford , and 360 , 000 kilowatts at
Meraxne c Park. Conventional economic analyses indicated
that on a basis of specific power costs (which in the case
of the Meramec River Basin projects are  also separable
costs) the B/C ratios for these three projects would range
from 1. 35 to about 1 . 50. Although we have not received
information from your office as to the allocated joint
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costs which might be chargeabl e to power at these three
projects , it in no event appears that the B/C ratios would
be reduced to less than unity by consideration of these
charges.

“Pursuant to the foregoing we recommend that you include
in your comprehensive Basin report a presentation of the
three hydroelectric projects suggested. We do not suggest
that you recommend authorization of the construction of
these projects ; howeve r , we believe the report should
state that although presenting a favorabl e picture on the
basis of conventional economic analyses , the power develop-
ments are not recommended for authorization by reas on
of the fact that the Southwestern Power Administration has
stated they cannot dispose of the power output at the prices
indicated.

“At the meeting in your office on October 15 it is understood
the SPA re~presentative stated that his Agency could obtain
pumped storage power in Arkansas at lower costs than
those indicated for the Meramec River Basin. It is likely
that there are higher heads in Arkansas and that the unit
cost for pump -back hydroelectric power there would be
less than in the Meramec Basin. However , it is our view
that Meramec Basin power would be integrated with electric
power resources in the illinois -Missouri power pool (PSA ’s
15 and 40), and possibly also with those in the Kansas City
area . The re is some question that projects in Arkansas
could compete with Meramec Basin projects in this market
area due to the likely greater  t ransmission costs required
to properl y integrate these more remote plants with the
electric power suppl y in the market  area considered. ”

e. U. S. Department of Commerce - Area Redevelopment
Administration. The Area Redevelopment Administration assisted in
developing data . whereby project  benefi ts  f rom economic development
in the area could be evaluated .

f. Missouri State agencies.

(1) Division of Geological Survey and Water Resources .
The State Geolog ist activel y assisted the Corps of Engineers in
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collecting and furnishing geolog ica l data and prepared a report on
“Groundwater Use and Production Capabilities” , which is included as
APPENDIX K. This report  also served the U.  S. Public Health
Service in evaluating the pr ojected needs for water supply. The Division
of Geological Survey and Wate r Resources expressed the following views :

“The Meramec River Basin Study as presented in the
Oct. 15 , 1963 , meeting outlines an adequate and work-
abl e basin development program from the view point of
the Missouri  Geological Survey. Sinc e the ground wate r
and bedrock in the basin ar e our main concern , this
endorsement is necessari l y limited to these features.
The selection of four intermediate and seven major site s
f or early consideratfon is certainl y in line with the
geologic suitability of these selected si tes. ”

(2) State Park Board. The Board cooperated with the
National Park Service in determining recreation developments to be
installed at various reservoirs  under stud y. The following specific recom-
mendations have been made by the Park Board:

“ 1 . The Missour i  State Pa rk Board has no funds avail-
able at this time nor can the Board assure  funds for
recreational development f rom the State of Missouri
for the non-federal  contr ibut ions  toward recreational
benef i t s .  Participation in non -federal contributions
toward r ec r ea t i ona l b enef it s  must  depend upo n appro-
priat ions Irom gene r~ l revenue by the legis la ture .

“2 . It is r eque st ed  that  the Mis sour i  State Park Board
re ceive an a m o u n t  equal to the replacement costs for
all buildings and f aci l i t i e s  to be inundated at Meramec
and Washington State Parks .

“ 3. It is requested that  all inundated state park land be
r epl aced with land above th e co nse rvation pool or
similar level in fee t i t le .

“4. It is requested tha t the water  level on Meramec Park
Reservoir  be f a i r l y  cons tant .

185

R Mar 64 

~~ - - -  - - - ~~~~~~~--~~~~~~~ —- -~~~~~~~~~ -- ~~~~~~~~ --~~~~~~~~ - - -



r 
- 

~~~~~~~~~~~~~~~~~~~~~~~

I
“5. It is requested that the power distribution point for the

Meramec Park Reservoir be located so that most of
the power lines will not be on existing state park
property. I understand this has been done at Norfork
Reservoir . At the present  time we have an approximate
quarter mile wide power right-of-way across Tabl e
Rock State Park; we do not feel this is compatible with
a state park.

“6. It is requested that consideration be given to withdraw-
ing the policy of the Corps of Engineers of requiring an
equal number of f ree  campsites before a charge can be
made oz~ licensed areas.

“7. It is recommended that the joint land acquisition policy
of the Corps of Eng ineers and Departme nt of Interior
as now in effect  be the guide for purchasing land.

“The above comments are in no way to mean that this depart-
ment opposes the Meramec Basin Project. ”

(3) Wate r Pollution Board. The Board undertook a stream
survey in the Meramec Basin and collected field data with a portable
laboratory. It has established 80 stations at which it is continuing to
collect data , which are being furnished to the Public Health Service. The
Board held a public hearing on 22 July 1963 in Union , Missouri , regard-
ing pollution in the Meramec River , at which time statements were pre .
sented by various Federal agencies.

(4) State Highway Commission. The Commission has
reviewed the road relocations in the basin plan and stated that its

- 
future improvements will be planned so as to minimize relocations due
to reservoirs. The Highway Commission expressed the following views -

in regard to the main stream and t r ibu ta ry  stream reservoirs :

“As we were  represented at the meeting in St . Louis on
October 15 , 1963 , concerning the economic anal ysis of
major and intermediate reservoirs  considered in the
Meramec Rive r Basin Stud y and have reviewed the data

186

R Mar 64



~~~ -~~~~~~~~~ - - - --~~~

presented at that t ime , this is to advise that we have no
changes to recommend in the f indings that were
presented. ”

(5) Conservation Commission. The Commission has
assisted the U.  S. Fish and Wildlife Service in coordinating that agency ’ s
responsibilities in connection with the current  stud y of the Meramec
River Basin. The Conservation Commission has presented the following
views:

“The Missouri Conservation Commission now owns and
manages 6 , 078 acres of land in its Huzzah wildlife area.
Some 900 acres of this land will be inundated by Meramec
Park Reservoir . The Missouri Conservation Commission
has requested 4 , 400 acres be acquired and made ava il-
able to that agency for the Huzzah wildlife area in rnitiga-
tion for terrestr ial  habitat inundated by the proposed
reservoir system for the Basin. The Governor ’s Advisory
Committee on the resurvey of the Meramec Basin also
recommends that all of the 4 , 400 acres requested by the
Missouri Conservation Commission in mitigation for
terrestrial habitat inundated by the reservoir system be
acquired for addition to the Huzzah wildlife area . It is
proposed to buy sufficient land to add to the Huzzah wild-
life area to mitigate for the 900 acres inundated by the
reser voir in that ag enc y ’s holdings , plus an additional
600 acres. These lands would be acquired to block in
Commission ownership betwee n the l-Iuzzah wildlife area
and the rese rvo i r .  The Conservation Commission and the
U. S. Fish and Wildlife Service have indicated they will
acc ept the remaining 2 ,9 00 acres within the boundaries
of lands designated by the Bureau of Outdoor Recreation.
These 2 ,900 acres would be for the pr imary purpose of
wildlife management , i. e. adjacent to the Huzzah area
and on the south side of the reservoir  along the Meramec
or Huzzab . ”

In addition , the following specific comment has been received f rom the
Commission with respect to the opposition expressed by the U .  S. Fish
and Wildlife Service in regard to construct ion of Site 17 , Meramec Park
Reservoir:
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“Reviewing our file of the Meramec Basin studies , we have
discovered a paragraph in a letter sent to you by Regional
Director . . . of the Fish and Wildlife Service on October 31
of this year which may need clarification.

“The paragraph in question is at the top of page 2 of
letter to you on that date and reads as follows : ‘A reservoir
at Site #17 would result in substantial fish and wildlife
losses and we wish to go on record as being opposed to its
development. ’

“The context of the lette r in question was in regard to con-
struction priority, not in opposition to any reservoir per se,
however , we would like to make it clear that the paragraph
as quoted does not mean this department is opposed to con-
struction at Site #17 of the Meramec Park Reservoir .

“I am sure that our position on all these reservoir s and on
the plan as a whole has been and is being clarified in our
work with the Governor ’s Advisory Board and our technical
studies within the Basin. We simply want to make the
record clear that we do not oppose construction of the
Merarnec Park Reservoir . We have testified in letters to
you and in statements made by the Governor ’s Advisory
Committee that the Meran-tec Park Reservoir will result in
greater  losses to wildlife and fo re s t ry  than in any other
reservoir in the Basin. And . of course , we have asked for
certain mitigations here in terms of land since this reser-
voir would inundate more than 900 acres of the Fluzzah
Wildlife Area , but we are not on record as opposing its
construction. ”

(6) Division of Commerce and Industrial Development. The
Division assisted in evaluating the economic impact of the proposed plan
of improvement on the commerce and industry of the basin.

(7) Boat Commission. The management of water-based
recreation in the reservoirs proposed for authorization will be fully
coordinated with the Boat Commission.
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(8) University of Missouri Extension Service. The Extension
Service is presently assisting local groups in organizing so that they may
effectively support zoning , urban affairs , and allied concepts related to
water resources development.

(9) The Governor ’ s Advisory Committee. The Governor
appointed the Chairman of the Water Resources Board to act as
Chairman of the Advisory Committee -and to report to him the views of
the State agencie s having an interest  in the report of the Corps of
Engineers. The Governor ’s Advisory Committee expressed the following
views: 

-

“The following comments are made in regard to state and
local participation in project costs and in regard to
priori t ies for rese rvo i r  construct ion within the next 15
years.

“ 1 . The committee is in agreement with the joint
land acquisition policy of the Corps of-
Engineers  and Department of Interior as now
in effect .  It is requested , howeve r , that any
deviations f rom this policy be submitted to
the State of Missouri  for approval or d is-  -

approval prior to the actual ac quisition of
land at an appropriate time .

“2 . . . . It is the opinion of the Governor ’s
Advisory Committee on the Resurvey of the
Meramec Basin that provisions for fu tu re
water supply storage should be included in
the comprehensive plan for the development
of the water resources of the basin.

“3 . At the presen t  t ime there  are  no funds avail-
able to any of the Missouri  State Agencies
which can be used for  the purpose of water
suppl y storage in federal reservoirs .  The
Missouri  Water  Resources Board has been
instructed by the Missouri  legislature to
investigate and to recommend a means whereby
state and local obligations for water supply
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storage can be met. A plan will be pre-
sented to the 73rd General Assembly which
will meet in January, 1965. Howeve r ,
reaction of the legislature and future leg is -
latures to the proposal of the Water Resources
Board can not be predicted and for this
reason no assurance or the method of repay-
ment can be made at this time.

“4 . Apportionment of project costs also requires
non-federal contributions toward recreational
benefits. At present there are no fund s avail -
able for recreational development from the
State of Missouri  for participation in meeting
projects costs. The need for the recreational
facilities proposed in the Corps of Eng ineers
report is recognized . Howeve r , as with
water supply storage no f i rm assurance for
state or local participation can be made at
this time. Future participation would be
dependent upon appropriations from general -

fund s by the leg islature.

“5. Federal law provides for wildlife enhancement
as a project purpose on a non-reimbursable
basis , and the application of a policy of pro-
viding wildlife features  on a non-reimbursable
basis is recommended in the development of
the Meramec Basin.

“6. The following reservoirs  are recommended
for authorization and construction within the
next 15 years with the priorities designated
in the following listing:

Priority No. 1 #29 Union
Priority No. 2 # 17 Meramec Park
Priority No. 3 #9 Irondal e
Priority No. 4 #27 Salem
Priority No. 5 #ZA Pine Ford
Priority No. 6 #1 38 Bourbeuse
Priority No. 7 #5 Washington Park
Priority No. 8 #40 Virginia Mines ”
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The following views represen t  the coordinated views of all of the State
agencies:

“There  is general feeling that headwater s t ruc ture s should
not be included in the request  for authorization for  con-
struct ion by the Corps of Eng ineers .  This feeling is
prompted by the confusion and possible harm to fu tu re
soil conservation program s as a result of misunderstand-
ing over the local participation requirements under the
SCS program.

“Experience indicates that the small watershed develop-
ment and the attractions of flood control impoundments
associated with small watersheds are contributory to
the acceptance by the fa rmers  toward application of
terracing,  grassed waterways and retarding s t ruc tu res
provided by each land owner .  It is suggested , therefore ,
that your report recognize the possibilities of additional
flood control and other beneficial uses associated with

‘H’ structures in a manner that will permit future develop-
ment by soil and water districts and subdistricts estab -
lished under the provisions of Missouri  law .

“The above comments would , of course , only appl y to
those structures located on private lands outside the
boundaries of the Clark National Forests .  If the ‘H’
sites or intermediate sites within the boundaries of the
Forests can be economicall y justified , there is no
objection to including them as a part  of the Corps of
Engineers construct ion pro g ram provid ed sta te or local
financial participation is not required .

“It is realized that the authorization document for  the
resurvey requires consideration of the Meramec Basin
Corporation plan. If consideration must be given to

including ‘H’ sites in your recor 1imendations, it is
requested that they be held to a minimum and that only
‘H-6’ , ‘H-13’ and ‘H-31’ be retained.”

g. Other agencies.

(1) St. Louis County Planning Commission. The St.
Louis County Planning Commission has recommended for zoning as
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open space for recreational usage some 14,000 acres in the Meramec
River flood plain, It has made the following statement with respect to
the proposed plan of improvement:

“The St. Louis County Land Use Plan is based on
projec ted needs of St . Louis -County to the year 1980 .
The Corps of Engineers ’ planning is based on a 100-
year analysis of need effective on a base year of 1970.
The extreme difference in planning periods used by
the two agencies results in the following : The Corps
of Engineers’ plan adds approximately 1100 acres of
residential use, 1100 acres designated as urban use ,
and 1800 ac r~ s as industrial use , all in the present
flood plains of the Meran-iec River. These areas
would not be beneficially affected by any upstream
flood water storage capacity until the completion of
the dams proposed on the Meramec River and its
tributaries. It appears reasonable that it will take
fifteen years to develop and effect the flood control
system necessary to provide the degree of flood
reduction in St. Louis County contemplated in current
Corps of Engineers’ studies. Therefore , the existing
flood plain situation , in regard to the approximate
4,000 acres projected for urban use by the Corps of
Engineers, will probably continue to 1978 in any case.
At the time when flood protection becomes a reality,
land use designations would be reconsidered in relation-
ship to the needs for land for specific urban uses. ”

(2) Meramec Basin Corporation. The Meramec Basin
Corporation established cooperative committees to assist in coordina-
tion among Federal , State , and local groups . These committees are
currently investigating local participation requirements , including
exploration of the need for conservancy districts and zoning require-
ments. The Meramec Basin Corporation has submitted the following
statement with respect to the proposed plan of improvement:

“1) The Basin plan described in the U. S. Engineers ’
Synopsis of Findings of December 4 , 1963 , should
be approved as the basis for the much needed
program of long range care and development of
water and related resources in the Meramec Basin.
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“2) Action on the Basin plan should be phased for the
immediate construction of at least 4 main stream
reservoirs , 5 tributary stream reservoirs , and at
least 5 headwater stream reservoirs.

“3) At the earliest possibl e date there should be developed
those angler use sites that fit into the pattern of
reservoirs chosen for initial construction.

“4) The levee system , and related features proposed ,
should be instalLed as soon as arrangements with
local interests can be completed.

“5) In meeting the increasing demands of a growing popula-
- tion through the Basin plan , the detailed planning for

actual development should give special attention to all
possibl e insurance of the preservation and proper use
of natural resources and unique scenic and man-made
attractions .

“6) In the progress of the detailed planning for actual
development , particular care should be exercised to
safeguard the rights, and lessen the problems , of
landowners and others affected by reservoirs , levees ,
and other proposed faci l i t ies .

“7) Continued and close cooperation between government
agencies and people of the Basin should be maintained
in light of the variety of responsibilities and partici-
pation that is implicit in the Basin plan with the
interests involved of federal , stat e , and local govern-

- ment , local organizations , the public generall y,  and
many individuals.

“8) The well being of the peopl e of the Basin , the progress
of its economy, and the proper care of its natural
resources call for immediate and urgent action on the
above recommendations. ”

(3) Mississipp i Valley Association. Representatives of
the Mississippi Valley Association have attended the coordination
meetings and have expressed approval of the basin plan.
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h. Vi ews of local in teres ts .  Local interests have expressed
general approval of the basin plan. For a digest of opinions received
in the two public hearings see APPENDIX S.

68. COMMENTS BY THE DISTRICT ENGINEER

The District Engineer concurs in general with the views expressed
in the preceding paragraph, with the following exceptions:

a, Reservoirs in Clark National Forest, Missouri. Reference
is made to recommendations by the U. S. Forest Service, Bureau of
Outdoor Recreation, and National Park Service regarding administration
of all reservoir-associated lands within the national forest. The District
Engineer expresses general concurrence with these views , provided that
the Forest Service acquire adjacent lands between the reservoir bound -
aries and the Forest Service ’s present holdings, so that there will be
continuous Federal ownership. If the Forest Service cannot acquire
these additional lands , then the Corps will manage the reservoir lands .
In any event , reservoir operations , including maintenance and operation
of ~he dam and related s t ructures , will remain under the jurisdiction of
the Corps in order to assure downstream benefi ts .  -

b. Lands requested by Missouri State Park Board. The State
Park Board requests all inundated State park land be replaced with land
in fee title above the conservation pool or similar level . Lands
requested by the State to replace State -owned areas flooded by reser-
voirs will be acquired by the Corps and made available to the State at
no cost through lease arrangement . However , there is no known
authority or authorized procedure for conveying fee title to the State
for such lands . The State Park Board requests  that consideration be
given to withdrawing the policy of the Corps of Eng ineers of requiring
an equal number of f ree  campsites before a charge can be made for such
sites on licensed areas . The Distr ict  Eng ineer recognizes that it is
the State Park Board’ s policy to charge for family tent campsites
throughout the State park system , and f u r t h e r m o r e  recognizes general
public acceptance and approval of this policy. However , such policy is
not in agreement with current  Corps regulations .

c. Opposition of U. S. Fish and Wildlife Service to Site 17. The
District Engineer has noted the opposition expressed by the U.  S. P i s h
and Wildlife Service to the Merarnec Park Reservoir , but bel ieves that
the objections are outwei ghed by the following factors:
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(1) Meramec Park is the key reservoir  to the solution of
the flood control and flow reg ulation problems in the basin , with
allocated benefits of $785,700 annually.

(2) Data furnished by the U.  S. Fish and Wildlife Service
and used in this report  assigned $729, 600 of annual benefits to this
reservoir for lake fishing use , which is by far the greatest  benefit to
reservoir -type fishing of any of the reservoirs  in the system.

(3) It -i s tr ue that about 40 miles of clear-flowing s t ream
will be inundated at normal pooi level . However , provision for low-flow
augmentation and means of regulating temperature and oxygen content of
downstream releases , together  with proposed angler-use sites , will
substantially improve 87. 5 miles of f ishing below the dam.

d . Views of State agencies regarding local participation in
headwater r e se rvo i r s. The State agencies expressed concern over the
difference in local part icipation requirements  for  headwater reservoirs
proposed by the Corps of Engineers  and those required under the Soil
Conservation Service program . They also indicate possibl e harm resul t -
ing to future conservation programs as a resul t  of this difference . The
District Engineer concurs in the foregoing viewpoint and recognizes that:

( 1) The headwater  reservoirs  proposed herein meet
essentially the c r i t e r i a  for  works of improvement under the Watershed
Protection and Flood Prevention Act , Public Law 566 , 83rd Congress ,
as amended .

(2) The re  is a need for  closer  agreement  in local partici-
pation requil emer ~ts .

Accordingl y ,  the D i st r ~ct Engin eer  proposes that the sponsoring local
organizations for  the headwater r e s e r v o i r s  assume the costs of land s ,
easements , and rig h t s -o f -way , in ciud ing  relocations and access roads
for all wo rks of improvement for  purposes other than public f ish and
wildlife and recrea t ion  a1. deveLopment , plus 50 percent  of the cost allo-
cated to recrea t ion .  To avoid any duplication , the share  of j o in t -u se
costs for lands , easements , and rights  -of-way,  including relocations
and access roads , d is t r ibuted to recreat ion has been deleted f rom the
total cost al located to r ec rea t ion . In additio n , non-Federa l  i n t e re s t s
would be required to assume the ent i re  cost of operation and maintenance ,
including major replacements . T h e r e  is shown in TABLE 60 apportion-
ment of cost between Federal  and non -Federal in te res t s  based on the
foregoing r equ i r emen ts .
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SECTION XIV - LOCAL COOPERA~~X~N

69. LOCAL COOPERATION IN THE BASINPLAN

a . Basic principles. The division of project costs between
Federal and non-Federal interests is based on the allocation of costs to
the project purposes and presently applicabl e laws and regulations
governing cost— s haring pract ices .

b . Non-Federal responsibilities. In accordance with the Water
Supply Act of 1958 and the Federal Water Pollution Control Act
Amendments of 1961 , all construction, operation and maintenance ,
replacement , and interest costs incurred by the Federal Government
and allocated to water supply are to be repaid by the water users . No
payment is required for the costs allocated to future water supply until
such time as the project is f i r s t  used for that purpose , except for the
payment of interest charges on the unpaid balance after the interest f ree
period , which shall not exceed 10 years.  The construction costs , includ-
ing interest during construction and intereøt  on the unpaid balance , may
be paid in a lump sum or in equal annual payments within the life of the
project , but not to exceed 50 years after water supply use is initiated .
In addition , annual payments must be made for the operation and mainte-
nance costs allocated to water supply, beginning with the f i rs t  use of
storage for water supply, plus payment of applicable replacement costs
when incurred.  The above requirements- are equally applicabl e to pro-
visions for additional water supply and at such time that portions of
reservoir  storage are converted to meet long-term demands. Project
costs allocated to recreat ion for  the main stream and t r ibutary  stream
reservoirs  have been apportioned between Federal and non-Federal
interests  in accordance with the cost-sharing policy adopted by the
Administration and outl ined in H . R. 9032 , 88th Congress .  The extent
to which local interests are required to cooperate financially in the
main stream and t r ibutary s t ream rese rvo i r s  is based on the estimated
percentages shown under non-Federal costs in TABLES 54 , 55 , and 57 ,
SECTION XII. Sponsors  of the headwater reservoi rs  will be required to
assume the costs of lands , easements , and rights -of-way,  including
relocations and access roads fo r  all works of improvement for purposes
other than public fish and wildlife and recrea t ion  development , plus  50
percent  of the cost allocated to rec rea t ion.  They will also be requi red
to assume the ent i re  cost of operation and maintenanc e , inc lud ing majo r
replacements . The estimated non-Federal share of the cost of tht-
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headwater reservoirs is shown in TABLE 60, SECTION XIII. Reimburse-
ment of costs for recreation may be made by lump sum payment prior
to construction , payment during construction in amounts propo rtional to
annual Federal construction costs , or payment ove r a period of 50 years
after completion of the project , with interest  during the repayment
period . In addition to the foregoing , respons ibl e local interests will be
required to furnish assurances  sat isfactory to the Secretary of the Army
that they will:

(I) For reservoi rs :

(a) Undertake all practicabl e measures to control
pollution of streams subject to low -flow augmentation by adequate
treatment or other methods of controll ing wastes at their source; protect
channels downstream of the r e sery o~rs f r om  encroachment which would
adversely affect operatior~ of the reservoir systems and hold and save
the United States f ree  from a’.l water rights claims resulting from con-
struction , operation , and mainr er iarLce of these reservoirs .

(b) Protect project lands for certain reservoirs,
as designated , by zoning or by acquisition of tftl e to such lands as may
be required to p re se rve  the sites against  incompatibl e development.

(2) For angl e r -use  sites: Maintain and operate these
developments after completion in acco rdance w ith regulations to be
prescribed by the Secretary of the Army and hold and save the
~Jnited States f ree  f rom claims resul t ing  from construction, operation ,
and maintenance of these sites.

(3) For loca~ protection projects:  Provide without cost
to the United States aU .at~ds , easements , and rights -of-way necessary
for construction of the projects; hold and sa~~e the United States f ree
from damages due to the cons t ruc t ion  works:  maintain and operate the
projects after completion in accordar :ce ‘~~th  the  regulations prescribed
by the Secretary of the A r my :  accom pl i s h  w- thc ut expense to the United
States alterations and re locat ion s  to a~ roads and util ities as may be
required; cons t ruc t  necessa~ y i ” t e r - o r  d ra~nage d i tches ;  and prevent
encroachment  or imnpro vea c h a n n e L s  or  pond2r.g a r ea s , and , if ponding
areas and capac:t ies are impai red , p r o — i d e  subst i tu te  s torage or
equivalent pumping capac i ty  without  cost to t he  Uni ted  States .
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c. Views of local interests. The terms of local cooperation
were carefully explained to those in attendance at the public hearing
held on 18 December 1963 . With regard to local participation in
project costs , the Governo r ’s Advisory Committee on resurvey  of the
Meramec River Basin made the following comments:

“At the present  time there ~ re no funds available to
any of the Missouri  State Agencie s which can be
used for the purpose of water supply storage in
federal reservoirs .  The Missouri  Water Resources
Board has been instructed by the Missouri leg isla-
ture to investigp~te and to recommend a means whereby
state and local obligations for water supply storage can
be met. A plan will be presented to the 73rd General
Assembly which will meet in January, 1965 . However ,
reaction of the leg islature and future legis la tures  to
the proposal of the Water Resources Board can not be
predicted and for this reason no assurance or the
method of repayment can be made at this time.

“Apportionment of project  costs also requi res  non-
federal contributions toward recreational benefits .
At present there are no funds available for  recrea-
tional development from the State of Missouri  for
participation in meeting projects costs . The need
for the recreational facil i t ies proposed in the Corps
of Engineers  report is recognized.  Howeve r , as with
water supply s torage no firm assurance for state or
local participation can be made at this time .
Future participation would be dependent upon
appropriations f rom general  funds by the
legislature.

The Meramec Basin Corporation , th rough its cooperative committee,
is working with va r ious local governments and local organizations in
the development of regional plans for the basin . The Corporation is
also cooperating with State and local agencies in determining the best
plan for accomplishing the requirements  of local participa t ion in the
basin plan.
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SECTION XV - IMPLEMENTATION OF THE BASIN PLAN

70. GENERAL

The 7 main stream reservoirs , 12 tributary stream reservoirs ,
12 headwater res ervoirs , 26 angler -use  sites , and 9 local protection
levees included in the basin plan provide a proper scale of development
in each of the sub -ba sins , and assure that the immediate and long-range
water needs of the basin as a whole can be met . The basin plan will
provide:

a. Flood control approximately equal to standard project flood
protection in the lower basin , with a practical degree of protection in
the upper basin against floods having a frequency of occurrence varying
from 2 to 10 percent.

b. All of the required wate r qual ity control needs both in the
upper and lowe r basin.

c. All supplemental water supply requirements.

d . Recreation and fish and wildlife developments to meet the
immediate and future needs to the fullest practicable extent .

e. Improvement of economic conditions in the upper basin area.

71 . SCHEDULE FOR PROJECT DEVELOPMENTS

The selection of the time sequence and order of development for
the va r ious elements in the basin plan are based on the projected time
patterns of water resource demands. While projected demands are
based on the best Information current ly available , it is recognized
that their dependability and accuracy lessen with the length of the period
of projection. After completion of construction of each phase of develop-
ment , definition of needs should be re-examined before continuing with
the next phase of development . Such re-examination could result  in
some modification in the use of projects previously constructed as well
as in improvements planned for subsequent construction. Present
proposals for initial Federal participation are limited to those elements
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of the basin plan that current and projected needs indicate should be
constructed in the next 10 to 15 years.  To meet the immediate and
long-range water needs of the basin , the following order of construc-

tion is proposed:

a. Initial construction within the next 10 to 15 years of those

improvements which are economically justified and for which there

is an imminent need .

b. Later construction of those improvements which are
economically jus tified and for which there is a foreseeabl e future

need.

c. Deferred construction of those impro vem ents which cur-

rently lack economic justification based on present-day evaluations .

72 . PHASE I CONSTRUCTION

a. Reservoirs.  Reservoirs proposed for initial construction

are shown on FIGURE 25 and includ e Pine Ford , Irondale , Meramec

Park , Union , 1-26 , 1-28 , 1-38 , H-3 , H-5A , H-8 , H-9,  H- 13A , and

H-25 . These have been selected for the following reasons:

(1) The three main stream reservoirs , Pine Ford ,
Meramec Park , and Union , will afford immediate protection to the
flood plains along the 182 .5 miles of streams in lower Big , Bourbeuse ,

and Meramec Rive r valleys where present flood damages are greatest .
Construction of the local protection projects in the lower basin is also

contingent upon reduction of flood stages by these three reservoirs
which together control 77 percent of the entire drainage area of the

basin.

(2) They will provide 22 , 900 acres of water surface
area for recreation use close to St. Louis , being within 45 minutes to

1-1/2 hours driving time .

(3) The Irondal e reservoir will satisf y present needs
for water quality control for the upper Big River , alleviate flood
damages on the 50 miles of Big River Valley above the Pine Fo rd
Reservoir , and provide much-needed relief to the depressed economy

of the upper basin area.
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(4) The three tributary stream reservoirs will meet the

immediate needs for flood control, water quality control , recreation,

and area redevelopment. ReservOir 1—26 has b’een recommended for

early construction by the U. S. Forest Service as a vital part of the

program for development of the recreation resources of 
the Clark

Nationa l Forest.

(5) All six of the headwatex reservoirs would provide

upstream flood control, r ecreation opportunities~ and area reorienta-

tion benefits. Reservoir H-3 will protect the town of Ware from flood

damages and has received a high priority of construction indorsement

by Jefferson County officials.

(6) These reservoirs represent the best consensus of

views of the participating agencies and of the public.

b. Angler-use sites. Twenty-one angler-use sites below

the aforementioned reservoirs are proposed for 
construction to pro-

vide for increased use of the streams by float fishermen and 
hunters.

These sites are shown on FIGURE 25.

c. Local protection. Local protection levees proposed for

construction are shown on FIGURE 26 and include Starling 
Airport,

West Watson Road, Weiss Airport, Valley Park, 
and Peerless Park.

Protection would permit change in land use to a higher level of

development to meet the growing demand for residential and industrial

areas. 
-

73. PHASE II CONSTRUCTION

a. Reservoirs. Following completion of Phase I construction,

the remainder of the reservoirs currently found justified should be

re-examined to determine if the projected needs are still 
valid and

justification exists on which to base a recommendation for authorization

at that time. These reservoirs are Washington Park, Virg
inia Mines,

Salem, I-33A, I—35A , H-4, H-6, and H— h A.

b. Angler-use sites. Three angler-use sites below the Salem

Dam would be constructed in this phase to meet the needs of float

fishermen.
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c. Local protection. The Butler Lakes area, which presently
shows economic justification but was deferred because of local opposi-
lion, should be re-examined to determine whether any changed conditions
would warrant construction at that time and whether all or par t  of the
area should be protected.

74. PHASE III CONSTRUCTION

After completion of improvements of Phase II construction, the
remaining components in the basin plan shoul d be re-examined to
determine their need and economic justification.

a. - 

Reservqirs. The remaining reservoirs, 1-14 , I -iSA , 1-2 1 ,
1-23 , 1-30, 1-32, 1-41 , H-b A , 1-1-31 , and H-40 , would be re-evaluated
and recommended for authorization and construction if economically
justified at the time.

b. Angler-use sites. The remaining two ang ler-use sites below
I-l5A would be re-evaluated and constructed if I- 15A was foun d to be
economically justified.

c. Local protection. The remaining three local protection
levees , Telegraph Road, Fenton, and Fox Creek, would be reanalyzed
to determine their need and economic justification.

75. CONSTRUCTION SCHEDULE

There are shown in TAB LE 61 the estimated Federal and non-
Federal costs for each phase of construction and in TABLE 62 a schedule
of fund requirements by years for planning and construction of Phase I
improvements.
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SECTION XVI - DISCUSSION -

76. GEN ERAL

The Meramec River Basin, while rich in natural resources, isone of the least developed area s in. the nation. Except for that portionwhich lies within the Metropolitan St. Louis area , much of the basin ’seconomy verges on semi-depressed. The population of the Meramec
River Basin, which was 212 , 000 in 1960 , is projected to 640, 000 in2000 , 1, 000, 000 in the year 202 0, and 3, 000 , 000 by ~07 0. Much ofthis anticipated population increase will come from the future
expansion of the St. Louis Metropolitan area. Essential to this
growth will be the develop ment of water and related land resources
to meet the demands for :

a. Adequate ~upp1y of water for domestic, municipal, and
industrial uses.

b. Water quality facilities and controls to assure water ofsuitable quality for all purposes.

c. Flood control or prevention measures to protect people ,property, and produëtive lands from flood losses.

d. Regulation of the use and development of flood plains.

e. Hydroelectric power where its provision can contrib~~ eadvantageously to needed increa8es in power supply.

f. Outdoor recreation and fish and wildlife conservation.

g. Land management and conserva tion including watershed
prOtection measures.

77. PROBLEMS

Flow 3f the Meramec River in its present condition is extremelyvariable - insufficient during dry summer periods and destructive
at other times. The Merainec River and its tributary system have
sufficient water generally to me’~t the present and future needs, pro-vided the water can be made available in the right quantities , of theri ght quality, at the right times and in the ri ght places. Based on
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the projected population growth , a rising standard of living , and
an anticipated increase in industrial and commercial developments ,
available ground and surface water resources will provid e antici-
pated water demands up to about the year 1995 . Beyond this date ,
other sources will need to be developed. The natural streams can
satisf y the projected requirements for water quality to the yea r 1970 ,
and then , even with adequate source treatment , deficiencies will
develop in the lower basin beginning in 1990 and will become basinwide
by the year 2020. Floods in the Merarnec Basin have occur red  in all
seasons of the year.  Thousands of cultivated acres  in the flood plain
and po rtions of the towns of Valley Park , Pacific , Fenton , Times
Beach , Glencoe , and Cedar Hill are subject to flooding , causing an
average annual damage currently estimated at $1 ,903 , 000 . Provision
of measures for flood control will bring about a demand for  additiona l
lands to meet the need for future  urban and industrial developments in
the lower part of the basin. Projected needs of power suppl y indicate
that a definite need will exist for peaking capacity within the area by
1970 when appro~ imatel y 490 megawatts at 10 percent  load f acto r will
be requir ed in the power suppl y area and 675 megawatts at 10 percent
load factor by 1980. A growing population with g rea te r  personal income ,
more leisur e time , increased mobility, and living in a rapidl y expanding
urban environment will place greater  demand s on the use of the outdoors
for recreation , including hunting and f ishing . Existing facil ities in the
basin can support approximately 3 , 900 , 000 visi tor-days annuall y. B y
the year 1970 , projected demands will amount to 9, 500 , 000 v is i tor -
days .. Associated with the economic problems are the pers is tent
unemployment and underemployment which currently prevail in seven
counties which lie wholl y or partl y within the Meramec Rive r Basin.

78. SOLUTIONS CONSIDERED

Seve ral possible solutions were considered for each type of
need , including groundwater  and sur face  water  development and
diversion from other basins for  water supply; p r imary  and secon-
dary waste treatment , lagooning , and dilution for water  quality
control ; flood storage , local p rotection , and flood plain zoning for
flood control ; conventional and pumped storage for hydr oelec t r i c
power development; and single-purpose and multiple-purpose
developments for recreat ion , including the recreational aspects
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of fish and wildlife. Where long-rang e water needs were foreseeable
only in general terms and where alternative means of meeting these
needs were not available, consideration has been given to inclusion
of additional capacity initiall y in reservoirs where it could be
accomplished at a significant savings over subsequent enlargement.
Likewise, consideration was given to chang e in storage allocati ons
to meet needs at selected point s of time. After careful considera-
tion of all alternatives, it was concluded tha t the best plan fo:
meeting the water needs of the Meramec River Basin would be one
which included the following features:

a. Reser-voir storage for regulation of the dependable
flows for water supply and- water quality control.

b. Reservoir storage for flood control.

c. Local flood protection.

d. Programs for controlling and regulating the use and
development of flood plains where other means for flood prevention
are not economically feasible.

e. Reservoir and auxiliary storage for hydroelectric
power generation.

f. Development of the recreational potential of project
lands and waters.

g. Continuation and expansion of land management and
conservation practices.

79. BASIN PLAN

The plan which will pr ovide the best us e or combination of
uses for water and related land resources to meet all foreseeable
short- and long-term needs in the basin consists of 7 main stream
res ervoirs , 12 tributary stream reservoirs, 12 headwater reservoirs,
26 angler-use sites, and 9 local protection levees. This plan will.
pr ovide for: generall y all water supply needs to the year 2070;
water quality control through stream flow augmentation to the yea:
2070; elimination of about 75 percent of the current flood damages
in the basin and reduction in flood crests on the Mississippi River;
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protection to approximatel y 3, 600 acres of land s needed for futureurban and industrial expansion; recreational opportunities , includ-ing hunting and fishing , for approximatel y 18 , 000 , 000 visitor-daysannually by the year 2020 and nearl y 28 , 000 , 000 visitor-daysult imat ely; and reorientation of the depressed economy of the basin.While development of hydroelectric power is not Currentl y feasibl ebecause it cannot be produced at an acceptable cost and desirableload factor, it is retained in the basin plan for future considerationat such time as economic conditions warrant. The plan is fl exibl eand provides for extension of services as they become necessaryand j ustified in the future . The comprehensive plan of developmentmeets with general publ ic approval . Additional information on theimprovements contained in the basin plan called for by SenateResolution 148 , 85th Congress , 1st Session , is contained inATTACHMENT 1 to this report.

80. INITIAL IMPRO VEMENTS

In determining improvements to be recommended for authoriza -tion and construction in the near future , full consideration has beengiven to the views of all Federal , State, and local agencies , includingthe Meramec Basin Corporation , which participated in the stud y. Inarriving at the selection of improvements to be recommended atthis time , certain criteria or guidelines were used; i .e . , individualprojects and project purposes must be economicall y justif ied andthe project is required to fulfi ll  presentl y urgent  needs of thebasin. All of the main stream reservoirs and angler-use siteswere found to be economically justified . Onl y 5 of the 12 t r ibu ta rystream reservoirs and 9 of the 12 headwater reservoirs met thecriteria of over-all justification and justification of project purposes.Six of the nine levee projects were found to be just if ied . Imminentneeds of the basin are water qual ity control , flood control , recreation ,fish and wildlife conservation , and assis tance to economicall ydepressed areas. While water supply storage generally is a long -tern-i need , sto rage has been provided initially in most of the reser-voirs which will afford beneficial use for recreat ion and fish andwildlife conservation during the inter im period as well as a f t e rwards .To meet these immediate and near fu tu re  needs , the followingimprovements are selected for  earl y construct ion :

a. Four of the main stream reservoirs , designated asPine Ford , Irondal e, Meramec Park, and Union.
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b. Three of the tributary stream reservoirs , designated as
1-26, 1-28, and 1-38.

c. Six of the headwater reservoirs , designated as H-3 , H-5A ,
H-8, H-9, H-13A , and H-25.

d . Twenty-one of the angler -use  sites .

e . Five of the local protection projects , designated as areas
Nos. 4, 8, 9, 11 , and 12.

The need for and selection of the above improvements for construction
are , in general , concurred in by the majority of agencies , including
the State and the Meramec Basin Corporation. The Soil Conservation
Service , how eve r, indicates that it cannot recommend projects for
authorization at this time pending completion of its current study.
The cost of the initial improvements in the basin plan is estimated at
approximately $129,156 ,000, of which $118,095,000 would be Federal
cost and $11 ,061,000 non-Federal cost. Federal and non-Federal
participation is in accordance with applicabl e laws , regulations , and
Administration policy governing cost -sharing practices . Operation
and maintenance of the ang ler-us e s ites will be the responsibili ty of
an appropriate non-Federal agency. The State of Missouri has
demonstrated sufficient interest and approval in the basin plan to
warrant the assumption at this time that necessary local cooperation
would be forthcoming.

210

R Mar 64



- _____
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -  --

SECTION XVII - CONCLUSIONS

81. CONCLUSIONS

Based on the foregoing anal ysis . it is concluded that:

a. The basin plan , consisting of seven main stream reservoirs ,

12 tributary stream reservoirs , 12 headwater reservoirs , 26 angle r -use

sites , and nine local protection projects , would provide the best use or

combination of uses of water and related land resources to meet all fore-

seeabl e short - and long -term needs in the Merarnec River Basin.

b. Four of the main stream reservoirs , designated as Pine

Ford and Irondal e, both on Big River , Meramec Pa rk on Meramec River .

and Union on Bourbeuse River; three of the tributary stream reservoirs ,

designated as 1-26 on West Fork Huzzah Creek , 1-28 on Spring Creek ,

and 1-38 on Bourbeuse River; six of the headwate r reservoirs , designated

as H-3 on Dry Creek , H-5A on Brady Creek , H-8 on Littl e Indian Creek ,

11-9 on Bates Creek , H- 13A on Boone Creek , and 11-25 on Big Rive r~
21 of the angler-use sites; and five of the local protection projects ,

designated as areas Nos . 4 , 8, 9, 11 , and 12 , should be authorized and

constructed within the next 10 to 15 years to meet immediate needs for

flood control , water quality control , recreation , fish and wildlife con-

servation, and area redevelopment.

c. Local participatiofl~ as outlined in SECTION XIV , is

warranted in view of the water supply and recreational benefits the

projects would provide.

d. Non-Federal interests have demonstrated sufficient interest

and approval of the basin plan to warrant  the assumption at this time that

the necessary local cooperation would be forthcoming.

e. Appropriate measures should be taken to preserve reservoir

sites against incompatibl e developments .

f .  While hydroelectric power for  peaking purposes is not ma rket-

able at the present t ime, it should be retained in the basin plan for  fur the r

consideration at such time as war ran ted .

211



- -~ 
— — --- - —

~~~~~~~~~~
-- - - 

~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~

I

SECTION XVIII - RECOMMENDATIONS

82. RECOMMENDATIONS

The District Eng ineer recommends:

a. That the plan generally as formulated in this report be
adopted as the comprehensive plan for development and beneficial uses
of the water resources of the Me ramec River Basin. The plan includes:

(1) Seven main stream reservoirs , 12 tributary stream
reservoirs , and 12 headwater reservoirs, as listed and for the purposes
shown in TABLES 43 , *4 , and 45 , at a total estimated cost of
$216 , 820 , 000 .

(2) Nine local flood protection projects for urban and
Industrial areas , at a total estimated cost of $18,688,000.

(3) Twenty-six angler-use sites to provide needed access

and stopover points for float fishing , as recommended by the U.  S. Fish
and Wildlif e Service , at a total estimated cost of $720 , 000 .

(4) Further consideration of the hydropower potential at
the main stream reservoirs at such time as the need for , and the
marketability of , power warrant such provision.

b. That four of the main stream reservoirs , designated as Pine
Ford , Irondal e , Meramec Park , and Union; three of the tributary
stream reservoirs , designated as 1-26 , 1-28 , and 1-38; six of the head -
water reservoirs , designated as H-3 , H-5A , 1-1-8, H — 9 ,  H- 13A , and
H-Z5; 21 of the angler-use sites downstream of the applicabl e afore-
mentioned reservoirs;  and Live of the local protection projects ,
designated as areas Nos. 4 , 8, 9, 11 , and 12 , be authorized for  con-
struction for the purposes of flood control , water supply, water
qual ity control , fish and wildlife conservation, recreation , and area
redevelopment , as applicable , generally in accordance with the compre -

hensive plan and with such modifications thereof as in the discretion of

the Chief of Engineers may be advisabl e, at a total estimated cost of

$129, 156 , 000 , of which $118 , 095 , 000 would be Federal cost and

$11 ,061 ,000 non-Federal cost , which includes reimbursabl e costs

amounting to $8 , 731 , 000 for water supply and recreation . Annual costs
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for maintenance , operation , and major replacements are estimated at

$1, 738 , 000 , of which $1 , 425 , 500 would be Federal costs and $312 , 500

non-Federal costs .

c. That , immediately following authorization of the reservoirs

and angler-use sites listed in b above , sufficient site investi gations and

designs be made for the purpose of defining the project lands required,

and that , subsequ ently, advance acquisition be made of such title to
such land s as may be required to preserve the sites against incompatible
developments .

d . That , prior to construction of each of the main stream and

tributary stream reservoirs , responsible non-Federal interests give

assurances satisfactory to the Secretary of the Army that they will :

(1) Repay the costs allocated to water supply,  as deter-

mined by the Chief of Engineers , in accordance with the provisions of

the Water Supply Act of 1958 , as amended by the Federal Water

Pollution Control Act Amendments of 1961. Such costs will be deter-

mined by applying the percentages given in TABLE 57 for reservoirs

listed in b above to actual costs for initial construction, operation,

maintenance , and major replacements. Cost of water supply storage

to meet needs over the first 50 years of the pe r iod of anal ysis is

presently estimated at $2 ,483 , 000 for construction and $24 , 800 annually

for maintenance , operation, and major replacements . Cost of water

supply from conversion of storage to meet the needs covering the last

50 years of the period of analysis is presently estimated at $5,590,000

for construction and $43 , 700 annually for maintenance , operation , and

major replacements .

(2) Repay that portion of the construction costs allocated

to recreation , including the recreational aspects of fish and wildl ife ,

in accordance with the cost-sharing policy outlined in H. R. 9032 , 88th

Congress. Such costs will be determined by applying the percentages

given in TABLES 54 and 55 to actual costs for construct ion , presentl y

estimated for those reservoirs  listed m b  above at $103 , 000 .

e . That , prior to construction of each of the headwater reser-

voirs , responsible non-Federal interests give assurances  sat isfactory

to the Secretary of the Army that they will :

213

R Mar 64



( 1) Provid e without cost to the United States all lands ,
easements , and rights -of -way,  including relocations and access roads
for all works of improvement for purposes other than public fish and
wildlife and recreational development .

(2) Repay 50 percent of the construction costs allocated to
recreation , including the recreational aspects of fish and wildl ife .
Such costs will be determined by appl y ing the percentages give n in TABLE
60 to actual costs for construction , presently estimated for those reser-
voirs listed in b above at $555 , 000 .

(3) Maintain and operate all works after completion in
accordance with regulations prescribed by the Secretary of the Army
or in lieu thereof pay the annual costs of maintenance , operation , and
major replacements, currently estimated for the reservoirs  listed in b
above at $81 , 800 annually.

f . That , prior to construction of each of the reservoirs  listed
in b above , responsible non-Federal interests give assurances satisfactory
to the Secretary of the Army that they will:

(1) Undertake all practicabl e measures to control pollution
of the streams subject to low-flow augmentation by adequate treatment
or other methods of controlling wastes at their source .

(2) Protect channels downstream of the reservoirs  from
encroachment which would adversely aff ect operation of the reservoirs.

(3) Hold and save the United States f ree  from all water
rights claims resul t ing  from construction , operation , and maintenance
of the reservoirs .

g. That non-Federal in teres ts  be g iven the option to reimburse
the United States for the portion of f i r s t  costs of each reservoir , other
than water supply, for which they are responsible , by:

(1) Payment in lump sum prior to construction.

(2) Payment during construction in amounts prcportional
to annual Federal construction costs , or
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(3) Payment over a period of 50 years after completion
of the project , with interest during the repayment period .

h. That, prior to construction of each angler-use site listed
in b above, responsible non-Federal interests give assurances
satisfactory to the Secretary of the Army that they will:

(1) MaIntain and operate the site after completion in
accordance with regulations to be prescribed by the Secretary of the
Army.

(2) Hold and save the United States f ree  f rom claims
resulting from construction, operatio n, and maintenance.

i. That , prior to construction of each of the local protection
projects, responsible non-Federal interests give assurances
satisfactory to the Secretary of the Army that they will.:

(1) Provide without cost to the United State s all lands ,
easements , and rights-of-way necessary for the construction of the
projects; provide necessary relocations and alterations to highways ,
roads , and bridges; relocate and adjust all utilities; and construct
necessary interior drainage ditches.

(2) Hold and save the United States f ree  from damages
due to the construction works .

(3) Maintain and operate all works after completion in
accordance with regulations prescribed by the Secretary of the Army.

(4) Prevent encroachment on improved channels and
ponding areas, and , if ponding areas and capacities are impaired ,
provide substitute storage capacity or equivalent pumping capacity
promptly without cost to the United States.

j . That the reservoirs in the comprehens ive plan designated
as Washington Park, Virg inia Mines , Salem , I-33A , and I-35A be
authorized for site preservation, and that suff icient  site investigations
arid designs be made for the purpose of defining the general project
lands required , provided that responsible non-Federal interests  g ive
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assurance acceptabl e to the Secretary of the Army that they will pro-

tect Such lands by Zoning or by the acquj s~~~0~ of such titl e to Suchdevelop~~~~~5

lands as may be requir~~ to pre ser ve the Sites again~~ incompatibl e
k . That the gener~~ comprehens i 

plan for good control and

Other PUrPOSeS in the upper Mis5~531~~~ River Basin approved by the

FlOOd Control Act of 28 June 1938 , be modified by deleting therefrom

the reservoirs in the Meramec River Basin

IriClOsures listed 
JAMES B. MEA~~OR JR.

°n page aj 7  
Colonel , CE
District Engin~~~

,

1

216
R Mar 64

_ _ _  _ _ _ _  _ _ _ _  _



tf

7 m c ].
1. Vol II -

App A, Economy and Character of the Basin
2 . Vol III -

App B , Water Needs and Pr oblems
3 . Vol IV

App C , H ydrology
App 1) , Geology, Soils , and Materials

4. Vol V -

App E , Project Designs and Cost Estimates
App F , Hydropower

5. Vol VI - 
- 

-

App G , (Part 1) Physical Land Condition
(Part 2) Design and Cost Estimates for

Headwater Reservoirs
App H , Plan of Participation by U. S. Department

of Agriculture
App I , Report on Forest Resource Potential
App 3, Mineral Resources and Mineral Industry
App K, Groundwater Use and Production Capabilities
App L , Water Resources Study

6. Vol VII -

App M , Recreation Needs Related to Reservoirs
App N , Multiple Use Survey
App 0 , Effect on Fish and Wildl ife
App P , Effect on Caves
App Q, Flood Control Economics
App R , Evaluation of Benefits
App S Digest of Public Op inion

7. Vol VIII -

k pp T , Detailed Cost Estimates

2 17

R Mar 64



-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ -- - - ---~~~~~~~~~

L~ VGN (SW rpt 30 Jan 64) 1st lad
SUBJECT: Meramec River , Missouri - Comp rehensive Basin Study

U. S. Army Engr Div 1 Lower Mississippi Valley , Vicksburg, Miss., 17 Apr 64

TO: Chief of Engineers

I concur in the findings and recommendations of the District
Engineer .

7 lad EIJIISWORTH I. DAVIS
uc Major General , USA

Division Engineer
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MERAMEC RIVER , MISSOURI

COMPREHENSIVE BASIN STUDY

‘ 7

Info rmation called for by
Senate Resolution 148 , 85th Congress

• adopted 28 January 1958

U. S. ARMY ENGINEER DISTRICT , ST. LOUIS
CORPS OP ENGINEERS
ST. LOUIS, MISSOURI
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SECTION I - BASIN PLAN

1. BASIN PLAN

The plan, developed to meet the short- and long-range needs of
the basin, includes 7 main stream reservoirs , 12 tr ibutary stream
reservoirs , 12 headwater reservoirs , 26 angler-use sites, and 9
local protection levees . The plan contains the following features :

a. Reservoir storage for regulation of the dependable flows
for water supply and water quality control.

b. Reservoir storage for flood control.

c. Local flood protection .

d. Programs for controlling and regulating the use and develop-
ment of flood plains where other means for flood prevention are not
economically feasible.

e. Development of the recreation potential of project lands
and waters.

f .  Assi stance in reorientation of the upper basin ’s economy .

2. IMPLEMENTATION OF THE BASIN PLAN
- 

Initial Federal participation is limited to those elements in
the ba sin p lan that current and projected needs indicate should be
const ruct ed at this time . These components of the basl* plan include
4 main stream reservoirs , Pine Ford , Irondale , Merame c Park , and Un ion ;
3 t r ibutary  stream reservoirs , 1-26 , 1-28 , and 1-38; 6 headwater reser-
voirs , H-3, H-5A , H-8, 11-9, H-l3A, and H-25; 21 angler-use sites; and
5 local protection levees for the Starling Airport , West Watson Road ,
Weiss Airport , Valley Park , and Peerless Park areas. In selecting
these improvements, full consideration has been given to the views of
all Federal , State , and local agencies.
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SECTION II - ECON OMIC FEASIBILITY

3. ESTIMATE S OF FIRST COSTS

a. Reservoirs. Estimates of f i rs t  costs of reservoirs are based
on the assumption by the United States of all costs of the construction
of the dams and appurtenant works; acquisition of lands and rights-of-
way; alterations and relocations of highways , railroads , and utilities;
and other remedial measures as necessary . Total project construction
costs are summarized in TABLE 1 and are presented in detail in APPENDIX
T.

b. Levees. Estimates of first costs for levee projects are
based on the assumption that the Federal Government would construct the
levees, drainage outlets , closure structures, pumping plants , access
roads on top of levee, and railroad alterations as required . Non-
Federal interests would furnish all lands, easements, and rights-of-way;
bear all property damage costs; provide the necessary interior drainage
ditches, except the main ditches at the pumping plants; and bear all
costs for relocations of roads and utilities . Total levee project con-
struction costs are summarized in TABLE 2 and are presented in detail
in APPENDIX T.

c. Angler-use sites. Estimates of first costs for the angler-
use sites are based on the assumption by the Federal Government of all
construction Costs of the required developments and the acquisition of
lands and rights-of-way. Total proj ect const ruction costs f or angler-
use sites are summarized in TABLE 3 and are presented in detail in
APPENDIX T.

4. BENEFITS

The principal benefits attributable to the basin plan include
reduction of f lood damages in the Meramec River flood p la in , reduction
of flood crests in the Mississippi River, municipal and industrial
water supp ly, low-flow augmentation in the interest of water qua l i ty
control , general recreation, fish and wildlife conservation, and
improvement in the basin economy associated with construction and
operation of the reservoirs. An analysis was made of the basin ’s
growth and needs for a 100-year period , with 1970 as a base year.
Benefits expected to accrue at varying rates in the future were dis-
counted to the base year and distributed as an equivalent uniform
annual value over the period of economic analysis. Details of bene-
fit evaluation and allocation of benefits to individual projects are
contained in APPENDIX R.
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5. BENEFIT-COST RATIO

Based on the foregoing, the benefit-cost ratios have been determined
for those improvements recommended for authorization and construction .
Selection of the economic life is dependent upon the type of project under
consideration - 100 years for all reservoirs; 50 years for all angler-use
sites; and a variable economic l i fe , either 50 years or 100 years , for
the levee projects, dependent upon the degree of flood protection pro-
vided. Benefit-cost ratios for the 13 reservoirs are shown in TABLE 4.
Benefit-cost ratios for the 5 levee projects are summarized in TABLE 5.
Benefit-cost ratios for the 21 angler-use sites are shown in TABLE 6.

3
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SECTION III - ALLOCATION AND APPORTIONMENT OF COST

6. RESERVOIRS 
-

Cost allocations have been made on the basis of a 100-year economic
life and on the basis of the separable costs-remaining benefits method .
An analysis has been made for two different amortization periods, both
50 and 100 years as the periods of t ime selected for economic recovery of
the p roject ’s net investment. Shown in TABLES 7 and 8 are the cost allo-
cations for the reservoirs for 50- and 100-year amortization periods ,
respectively. The division of project costs between Federal and non-
Federal interests was based on allocation of costs to the project purposes
and presently applicable laws and regulations governing cost-sharing
practices. In accordance with the general principles of the Flood Control
Act of 1936, all costs allocated to flood control are considered to be
Federal . Costs allocated to water supply have been assigned to non-
Federal interests in accordance with  the Water Suppl y Act of 1958 , as
amended . Costs allocated to water qua l i ty  contro l are defined as Federal
cost as provided under the Federal Water Pollution Control Act of 1961 ,
since the benefits are widespread. Navigation and area reorientation
costs al so have been assigned to the Federal Government . Project costs
allocated to recreation for the main stream and tributary stream reser-
voirs have been apportioned between Federal and non-Federal interests
in accordance with the cost-sharing policy outlined in HR 9032 , 88th
Congress. Since headwater reservoirs are considered local improvements ,
sponsoring local organizations for the headwater reservoirs will assume
the cost of lands , easements , and ri ghts-of-way, inc luding relocations
and access roads, for all  works of improvement for purposes other than
public fish and wildlife and recreational development , plus 50 percent
of the cost allocated to recreation . To avoid any duplication , the share
of joint-use costs for land , easements, and rights-of-way, relocations
and access roads distributed to recreation , have been deleted from the
tot al cost allocated to recreation . In addition , non-Fede ral interests
would be required to assume the entire cost of operation and maintenance ,
including major replacements. A summary of cost apportionment between
Federal and non-Federal interests for the reservoirs is shown in TABLE 9.
Costs apportioned to water supply have been divided into two phases:
the cost for storage required to meet the immediate and future needs over
the first 50 years; and the cost for storage converted to meet the long-
term needs covering the last 50 years of the period of analysis. Division
of the initial and future costs for water supply is shown in TABLE 10.

7. LOCAL PROTECTION

Of the tot al project f irs t costs , non-Federal interests will fur-
nish all lands, easements , and rights-of-way; bear all property damage
costs; and pay for alterations and relocations of lands and utilities.
The remainder of the first costs would be borne by the Federal
Government . Non-Federal interests  wil l  bear al l  operation and m a i n t e -
nance expenses , including replacement of facilities , for the projects.

4
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Apportionment of costs for local protection 1-vees between Federal and
non-Federal interests is shown in TABLE 11.

8. ANGLER-USE SITES

Total project first costs for these sites have been assumed to be
a Federal responsibility. Operation and maintenance , including replace-
ment of facilities, will be the responsibility of non-Federal interests.
Apportionment of costs for angler-use sites is shown in TABLE 12.

5
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TABLE 1
Total project costs — reservoirs

Main strean~ reservoirs

TotalReservoir project cost

Pine Ford (2A) 
$ 24,200,000Irondale (9) 13,500,000Meramec Park (17) 37,700,000Union (29) 25, 600,000

Total for main strea m reservoirs $101,000,000

- 

~Tributary reservoirs

West Fork Huzzah Cree k (1—26) 
$ 4, 280 ,000Spring Cree k (1-28) 4, 780 ,000Bour beuse River (1—38) 
— 

5, 610, 000

Total for tributary reservoirs 
$ 14, 670 ,000

Readvate r reservoirs

Dry Creek (11-3) 
$ 419,000Brad y Creek (R-5A) 362 ,000Little Indi an Creek (11-8) 1,020,000Bates Creek (H—9) 566 ,000 -

Boone Creek (}r-13A) 761,000Big River (11—25) 571,000
Total for headvater reservoirs 

$ 3, 699 ,000

Total for all reservoi rs $119, 369 ,000

-
~~~~ 6
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TABLE 2
Total project costs - local protection projects

Leve e Total
area project cost

No. 4, Starling Airport $ 2,728,000
c

No. 8, Wes t Watson Road 891,00b

No. 9, Weiss Airpo rt 1,650,000

No. 11, valley Park 
- 1,639 ,000 4

No. 12, Peerless Park 2,293,000
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TAELE 10
Costs — water supply -

(Costs in thousand s of dollare)

lstSO v.ars 2nd SO ysars
Percent Percent Percent

Initial of project Additional of project Total of project
R.a.rvoir Colt colt Cost colt ~~!L coSt

)iAD4 STREM RESERVOIRS

#2A Pin. lord
Fi rst cost $ — — $ 308.0 1.27 8 308.0 1.27
*Op,ration and maintenance - — 4.3 I.ci 4.3 1.51

#9 Irondale
First colt — — 522.0 3.87 522.0 3.87

*Op.rgtiofl and maintenance * — 3.7 1.92 3.7 1.92

#17 Msr.mac Park
First cost — — 1,246.0 3.31 1,246.0 3.31

*()pergtion and maintenance - 1.5 0.33 1.5 0.33

#29 Union
First coat 2,483.0 9.70 2,962.0 11.57 5,445.0 21.27

*Opergtiol and maintenance 24.8 9.40 29.6 11.21 54.4 20.61

TRIBUTARY RESERVOIRS

1-26 West Fork Huzzah Creek
Fire t coat — — 172.0 4.02 172.0 4.02
*Op.ration and maintenance - — 1.0 1.72 1.0 1.72

1—28 Spring Creek
First cost — — 169.0 3.54 169.0 3.54
*Op.ratian and maintenance - — 0.9 0.99 0.9 0.99

1—38 Bourbeuse River
First cost — — 211.0 3.76 211.0 3.76

*Operation and maintenance — — 2.7 1.82 2.7 1.82

Total main stream and tributary
str..m reservoirs

Fi rst cost $2 ,483.0 $5 ,590.0 $8 ,073.0
*Operation and maintenance 24.8 43.7 68.5

*Ii~~lud. replacement costs.

NOrK~ Percentages are of total project co.t.
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