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Office of the District Engineer
Jacksonville, Fla.

SAKWH 800.52 (C&S Fla. ) ) March 28, 1955
PARTTAL DEFINITE PROJECT REPORT
CENTRAL AND SCOTHERN FLORIDA PROJECT
FOR FLOOD CONTROL AND OTHER PURFOSES
PART IV
LAKE OKEFCHOBEE AND OUN
SUEPLEMENT 2--HYDROLOGY AND EYDRAULIC DESIGN
SECTION 5A--DESTGN MEMORANDUM.' ABDITIONAL LAKE-REGULATING FACILITIES

A, INTRODUCTION

1. Authorization.--a. Autherizstion 1948, --The existing proj-
ect was partially authorized by the Flood Comtrol Act approved Juae 30,
1948 (Public Law 858, 80th Cong., 24 gess. ). Further suthorization was
contained in section 20% of the Floocd Contrel Act approved May 17, 1950
(Public Law 516, 8lst Cong., 24 sess.). These suthorizations included
most of the works necessary to afford flood protection to the rich
agricultural development south of Lake Okeechcbee and to the highy
developed urban area aloag the lower east ecoasht of the State,

b. Authorization 195h,--The remaining works of the Compre-
hensive Plan as presented in House Dooument HNo. 643, Eightieth Congress,
second session {reference lYa), were suthorized by the Flood Comtral Aok
approved September 3, 1954k (Publie Law 780, 834 Cong., 24 sess. ).

2, The oversll problem,--Iske [Okeschobee is the major water-
storage and conservstion reservoir for the Central and Southern Florida
Project., Maximum use of Lake Okeechobee to serve the ares depends on
the provision of amr adeguate levee-protestion system with sufficisut
outlet capacity to imsure regwletion of lake levels within safe 1limits,
The hydrologic and hydramlie Tactors which are lmportant in the design
of the leke levees are as Tollows:

a. Storage level of Lake Okeechobee at the beginning of
eritical hurricanes.

_ b. Hurricane winds coincident with lake levels produced by
severe floods, -




¢. Wind tides produced by hurricanes.

4. Wave action coimcident with wind tides,
e. Lake-reguleting :faeilitiese
f. Resistance of levees to wave erosion.

g- Critical combination of hydrologic and hydraulie factors
affecting height of Lake Okeechobee levees,

_ 3. Scope snd purpose of this section.--After the preparation of
Part IV, Supplement 2, Section 5 (reference 4g), it becsme apperent
that several -alternative outlet chennels and floodways should be con-
sidered in order to improve the security afforded by the overall systen,
This section contains the results of studies of Peszible alternative
outlets, Enlargement and firther lmprovement of existing outlets are
considered, as is the provision of entirely new cansls and floodways.
In addition, this section contains = brief summary of pertinent data
on. the physical cherseteristics of lake-regulating facilities con-
sidered in previous studies. Bydraulic -characteristics of msjor drain-
age Tacilitles are presented in sufficient detail, with sopplementary
information, to permit an engineering reviev of hydraulic determins~
tlons. Assumptions regarding the general project plen, struetursl and
mechanical design of facilities involved, and their economic Justifica-
tion are presented or will be presented in separate design memorandums
or reports,

4. References.--Reference is made to the following:

a. The project document~-Comprehensive Report on Central ,
&nd Southern Florida for Fleod Control and Other Purposes ; dated Becem~
ber 19, 1947, printed as House Document No. 643, Bightieth Congress 5
second session,

b. Pariial Definite Project Report, Part I (basic report)--
Agricultural and conservation areas (with preliminsry information on
Lake Okeechobee and primcipal outlets), dated July 10, 1951,

e. Partial Definite Project Report, Part I, Supplemient Se-

" Design memorandum, Developmént of plan of protection for agricultursl

area, dated February 6, 1953,

d, Partial Definite Project Report, Part IV, Supplement 1-w
JDesign memorandum, Effectiveness of Lake Okeechobee outlets, dated :
Marck 12, 1953. -
©. Partial Definite Project Report, Part IV, Supplement 2,
Seetion l--Design memorandum, Storage level in Lake' Okeachobee at be-
glnning of eritical harricenes, dated October 13, 1953,




f. Partial Definite Project Report, Part I, Supplement 18--
Design memorandum, Revision of hydrolegy and hydraulic design of West
Palm Beach, Hillsbore, North New River » and Miami Cansls, dsted Novem-
ber 16, 1953,
= §- Partial Definite Projeet Report, Part 1V, Supplement 2,
Section S5~-Design memorandwm, Leke-regulating facilities s dated
January 12, 1954, - '

B. BASIC CONSIDERATIGNS

5. GCeneral.-~Facilities for discharge of water fyom Lake Okee-
chobee are reguired to serve three principal rurposes, namely:

& Release water as needed for sgricultural purposes.

b. Make normsl flood-control relesses, at rates causing
little If' any damsge aleng outflow channels, when the lake level ex-
ceeds the adopted maximm conservation pocl elevation (16.4 £t.%) and
is belew the critical flood level.

e. Megke emergency releases when extrsordinary flood events

result in such high lake levels as to seriously Jeopsrdize the security

of the ILake QOkeechobee levees.

6. Storage in Lake Okeechobee.--The change in volume of storage
in Lake Okeechobee 1s equal to IBTLoW minus outflow. Inmasmuch as the
ioflow is governed largely by natursl runcff events and cannot be mate-
rially changed, it iz necessary to either store runoff exceeding the
capaclty of the established econservation Peol or relesse the inflow as
fast as 1t enters the lake. To store such runoff would require rais-
ing the Lake Okeechobee levees, and to release the flow would require
very large cutflow channels and eontrol structures. Either course of

action involves high costs for construction items as well as certain, }/i

other major problems. For exampls, if Very high storsge levels are

_ permitted for prolonged periods Guring eribical Flood years, the
_hazards Trom possible levee Tailures are increased. On the other hand,
if unusually high release rates are provided Tor, disproportionately
high costs are involved and flood problems along outfiow channels are
aggravated, A careful analysis of feasible alternative combinations of
storage and owtflow facilities y with appropriate compariscns of costs
and operationsl characteristies of rlans; is pecessary before the best
combinations can be selected. .

*¥A1) stages and elevations throughout this section refer %o mean sea
level datum. ;

e




T. . Inflow to Lake Okeechobee.--The principal inflow to the
lake efter completion of the project will be from rainfall on the

1ske surface of asbout T30 square miles; discharge from agricultural

area pump stetions 2, 3, and 4; and yunoff from the drainage area of
4,412 square miles. Major sreas comtributing to the inflow are Kissim-
mee River Basin, Fisheating Creek ares, and the Indian Prairie snd

Harney Pond Gsnal sreas. Dreinege sreas adjacent to Leke Okeechobee

are shown on plate 1, The volume of runoff to the lake threugh pump
stations would be relatively small and is not a msjor consideration.
For consistency with studies in sectlon 5 of this supplement (refer-
ence hg), the standerd project flood developed in Part I (basic report)
(reference bb), was used, Pertiment data awe given in fable l.

TABLE 1

$tandar€i project flood

Rainfell and discherge ' Unit 'Stendard project flood

Februsry

Criticel S-month rainfall, in. 55.3
Juné-October

Peak l-month rainfall in. 23.8

Peak mesn Gally discharge aseye=It. 219,000
to lake

Critical S-month discharge do. 6,156,000
to lzke

8. Existing discharge facilities.--The effectiveness of lake

‘outlets 1s discussed in deteil in sectionm 5 of this supplement (refer-

ence 4g). St. Lucie Cenal and Caloosshatchee River are the main facil=-
ities for regulating owtflow from Lake Okeechobee, St. Luele Canal has
the larger capacity snd is more rellsble for controlling lake stages.
Discharge through Caloosahatchee River causes the lesser damsge. How-
eveyr, during the flood season, Caloosahatehee River Valley is subjeet
%o flooding due to loeal rainfall which reduces the available capacity
Por control of Lake Okeechobee. During times when the additional regule-
tory capacity is needed and discherge from the Lake COkeechobee’ agricul-
tursl srea is relatively small, the four major sgricultural area cspals
(West Palm Beach, Hillsboro, North New River, end Miemi) are of assist-
ance in regulating lake stages. Capacities of the existing outlets are
as follows:




Existing capacity
8% lake stage 20.6 ft.

St. Lueie AR PSSV 15,600
Celoosshatchee Rivers=---- o e e 7,500

Agricultural ares conalgem—w—c-emssmm—m—- ﬁegligime

9. Plans of protection considered.--a. Plens previously pre-
sented.--(1) Since development of the Comprehensive Plan for Central
and Southern Florids, several plans for protection of the agricultural
ares have been considered, Plans 1 through 5 were discussed in detail
in Part I, Supplement 8 (referemce hc). The most feasible of those
plans were found to be plaus 3 and b4, which are discussed further in

Part I, Supplement 18 (reference 4f).

(2) Plan 3 envisfons construction of all of the agri-
cultural ares canals snd pump stations e the size and capecity re-
guired to provide the recommended flood protection (3/4~tnch-a-day .
runcff removel) for existing and future developments within the srea
to be encircled by the suthorized levees and to provide agriculturel
water for the ares tributary to the four canals. St. Lucie Canal
would. be enlarged to 250=foot bottom width under plan 3.

(3) Plen b is identical with plan 3 comstruction for
Mismi and North New River Cansals, but provides for further enlargement
of West Palm Beach and Hillsboro Canals for lake-regulation capacity
equal to the capacities of punp stations 5A and 6 respectively. St.
Lucie Canal would be improved to 200-foot bottom width under plan-h.
Alternative plan ! presented herein (hereinafter referred to es plan
ha) is identical with plan 4 for the agriculbural srea canals bul pro-
vides for no improvement of Si. Luecie Canal.

¥ b. The suthorized project provides for improvement of 8.

' Lucie Canel and the sgricultural area canals amd use of the existing

capacity of Caloosshatchbee River. Plan 4 wonld provide the following
discharge capacities: o




. \_ . Flan b eapecity
' at lake stage 20.6 ft.

Owtlet " - (e.f.5.)

St. Lucie CANAL=emmmmmmme—m——————— - 18,000
Caloosshatches River (existing)ewmem=mmrmmmmns 7,500 %
Agrieultyral area causals

West Palm Beschme-—mmm—mane—ens ‘ 4,610

Hil18bOro=im=m-nm= ammmmemen e 2,920

Torth New Riversesmomee—w : el ,250;

Miami=- o o e e e ﬂ

Total «m=wmm=m ---:--';— e A 0 e e g 35, 1}%0

~ Present construction on theé agricultural area canals is based on the
interim plen of protection--plan 3. That plap would provide the fol-
'lgving regulation capacities: )

o .~ Plen 3 capacity
at laks stage 20.6 ft.
Canal g ] '(Cof.ﬂ-c )
West Palm Beath==m==w=ex « 1,250
 H1116b0TOmmimmmmmmmmmmmn . 800
North New River--esmee-= - 1,250
Miamie-—-m- ——————— - 1,170
Total------ SRR b, 570
Plan 3 would meet all requiremests for protection of the agricultursl
area. It would provide adequate water control and would remove excess
rainfall, supply sgricultural water, protect lends adjacent to the
canal from overflow, and maintain optimum water levels insofar as pos-
gible. Total capaeity of the agricultural ares canals under the present
plan of improvement (plan 3) would be 4,470 cubic feet a second with
water eurface st natural ground and 7,780 cubic feet a second with water
surface at top of the canal levees. Plan 4 is now under consideration
\ for ultimate development of the canals., Under that planm, the egricul-
tural sres canals would provide diversion capacities of 9,950 eubie
. feet & ssdond with water surface at natural ground and 11,610 eubic




feet a second with wﬁer surfece at top of the canal levees, Design
eriteria for plens 3 and 4 are presented in sectlon 5 of this supple-
ment {refersnce 4g).

10. Additionel improvements congidered.--Capacities of the out=
lets from Lake Ckeechobee, enlarged as provided for wnder the existing
authorizetion, would be very smsll compared with the inflow which ecould
be expected under design conditions. In e gemeral storm when the cepac-
1ty of Czloosahatchee River and the sgricultursl areas canals would be
required to discharge excess vater from thelr immediate drainage sreas,

.the lake purface could be lowered a maximum of about 0.07 foot a day.
During such pericds when all outlets could be used, lowering of the
lske surfsce cowld be inereased to 0.12 feot & day. Thus the gecurity
of the emtire system is dependent on the lske levees. In oxder %o
determine whether improvement of the security afforded by the author-
ized plan of improvement could e justified, the cost snd feasibility
of an additional outlet (or outlets) have been considered, Preferably,
the outlet (er owtlets) should be available vo discherge water from
Lake Okeechobee at all times. The feasibility of a camal %o enter the
Atlantic Ocesn or Gulf of Mexico was considered, However, a preliminery
examination of the average groupd elevstion and distance to be traversed
indicated that costs of such & canal would be excéssive. All sdditionsl
diversion cepacity that could be obtained by such mesns could be ob-
tained more economically by additionsl enlargement of St. Lueie Canal,
which offers the shortest distence to coastel waters, Additional esnals
were mot considered to be economically practiceble. It would also be
possible to discharge water through the agriculbtural area to conserva~
tion srea No. 3. North New River end Miami Camsls could be enlarged
%o the capacities of the pump stations at the conservation srea ends
of those canals. An additional canal could be provided for regulation
only. Considerstion was given to an excavated cansl and to a floodway.
The floodway would hold excavation costs to a minimum bubt would in-
erease the land reghired. Design features end costs of esch of those
poseibilities have been determined and are presented in this section.

C. DESIGN CRTTERTA

11. Genersl.--Design for pump stations, canals, floodway, snd
flow through vegetated aveas has been based on approved criteria for
agricultural area cauals.

12. Cansl apd floodway charscteristics.--a. Side slopes were
based on the most economlesl stable slopes for the type of ‘materials
founhd in the resch of eansl under considerstion. It was determined
fhat the rock =nd marl material would stand on side slopes of 1 verbti-
cal on 1 horizontsl, while sand and other unconsolidated materials
would require side slopes of 1 vertical on 2 horizomtal. Except for
St. Imcie Candal znd short reaches of West Palm Beach and Mismi Canals
where side slopes of 1 vertical on 2 horizontal were required, side
slepes of 1 vertical on 1 horizontal were used throughout.




_ b. Cross sections were based on the most economical sec-
tion with the specific side slopes that would carry the design dis-
charge at the design water-surface elevation and slope. In order to
obtain the most economicel. construction, a minimem bottom width of 20
feet was adopted. Floodwsy borrow canels are sized to meet levee re-
quirements. '

¢. Transitions, 100 feet in length, are proposed wherever
the cross-sectlon dimensions of the ¢anal are changed. In order thab
a transition in floodway width may cause minimum loss of head and
turbulence, the floodway was widened 2 feet (1 foot on either side)
in 2 feet. '

d. Maxinmm permissible velocitieg.-~-Subsurface exploratiens
along floodway canals show that channel-bank excavatlon materials con-
sist of muck, marl, sand, snd roeck. Meximuw permissible velocities
. have been determined as 2.5 feet a secomd in sand and other wnconsol-
idated materisls and 5 feet a second in areas of rock. During high lake
stages, velocities in St. Lucie Canal exceed permissible design veloc-
ities for canals located in sand, Although those velocities require
mointenance of St. Lucie River downstream, no serious erosion hsg
oceurred in the chanmel.

e. Roughness coefficients.»-(1) Canals.--In aceordance with
directives from the Office, Chief of Engineers, a value of 0.030 for
the coefficient of roughness "n" in Menning's formula was used for
reaches where excavabion would be in sand, and a vslue of 0.035 was
used for reaches where excavation would be in rock. A wvalwve of 0.025
wag used for St. lLucie Cansl designs, That value was based en observa-
tions of the existing charnel, "

(2) Overland flow through nommaintained vegetated areas.=--
Compubation of flow through vegetated areas in the conservation area
was based on a roughness coefficient of 1.3 for the lower h-foot depth
of flow and 0.0L for the area of flow sbove U-fool depth, assuming that
60 percent of the ares is effective, Those values ere in accordsnee
with criteria developed in Part I (basic vepert) (referemece 4b). In-
complete studies indiceted that Menming's "n" in vegetated areas would
not be less than 0.350 nor more than 1.00, with an average value of
about 0.700, depending on the ‘density of vegetation. The values as-
sumed, in this report sre thérefore conservabive.

(3) Maintained floocdway.--Studies of floodways preseatd
in this report have been based on provision of a maintained strip. Dur-
ing periods when nse of- the floodway 1s expected, vegetation would be
kept mowed or disked so that the average height would be no more than
2 feet. With continuous mowing, some of the vegetation would be newly
cut and below average height and some of it sbove the average height.
In accordsnce with Part OXIV, Chapter 9, of the Engineering Manugl for
Civil Works Construetion, s value of 0.035 for Memnisig's "n" could be
vsed for cleared but pot continucusly maintained flocdways., However,




to teke cognizasnee of the rapid growlh of vegetation during the summer
monthe, and the diffieulties of maintaining such a lerge area, & value
of 0.040 has been used for the coefficient of roughmess "n" in Meaning's
formila. Consultation with the Soil and Webex Conservation Branch,
Regeavch Service, United States Department of Agriculiure, Fort lLender-
dale, Fla., indicated that it is practiceble to maintain such a flood-
way provided the land is properly prepared, drained, and sod established.
That agency recommended that preparation of the area be much the same
os Tor pasture, ead that the avea be well drainéd and seeded. If 1t

is possible to cultivate the slew-growing grasses recomuended by the
Regearch Serviee, 1t 1s believed that the roughness coefficient of
0.040 usged in this study would be censervative.

13. Design water~surfece elevations.--a. Maximum desicn water-
surface elevetion for zgriculbtural-drainage and Teke-regulation ceanals

Tms beep comsidered as average ground elevation, in accordance with
previously approved design eriteris for agricultursl area canals,

] on water-surface elevation in conservation area Ho.
was based on the water-surface slevation that would oceunr with design
dischisrge, Stages were determined by backwater computations. The flow
pattern used for discharge to conservation ares No. 3 for floodway
alinement A is shown on plate 2. A stage-discharge relation is also
shown on that plate. ‘

1k. Ground subsidence.--Consideration of the subsidence of the
peat and muck over the life of the project is ap important Tactor
affecting thé capaeity of overland flew in the floodway. The United
Ststes Department of Agriculture publication, "Subsidence of Peat
Goils in the Everglsdes Region of Florida," dated August 1951, gives
actual end predicted peat and muck soil depths for the period fram
1912 to 2000 for the Lake Okeechobee sgricultural area. For Tloodway
designs, a ground subsidence of 2 feet during the life of the project
wes considered in-resches where ‘the area had not been developed and
1ittle or no subsidence was considered in the northern reach where, be-
cause of agricultural activity, ground subsidence has already occurred
at & high rate. Based on the referenced Hnited States Department of
Agriculture publication, that degree of subsidence cen be expected to
cccur by sbout 197C. Drainage of the flocdway area to provide mainte-
pance would accelerate the rate of subsidence,

15. Levee grades.--Levees for canels and floodways would be ¥
feet sbove the peak water-surface elevation thet would occur during
the stendard project fleod. Since gravity diversion cansls end the
floodway would be open to waves and wind tide in conservation area
§o. 3 the 2-mile yeach north of the conservetion area levee (1=5) .
vwas sloped wpwerd to cenform Yo the wltimste design grade of that con-
seryation area levea, ’
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16. Design computations for canals and floodwey were made by
epplication of Menning's formule in sccordance with criteria and de~
sign pssumptions in the ebove psragraphs and the provisions of Part
CXIV, Chapter 9, of the Engineering Manmal for Civil ‘Works Construc=
tion, Omly spprecisble changes in velocilty head were teken into
aceount,

17, Bridge design and analysis.--The hesd less through bridges
that would be required over the flocdway wae determined by D!Aubuissonts
formila, wsing values of "K* based on studies by D. L. Yaxmell, as
presented in United States Deparitment of Agriculture Technical Bulletins
%29 snd 442, Bridges over the floodway were designed with sufficient
openings on the overbank Yo permit adequate use of the overbank flow
sbove and belew the bridges.

18. Spiliwey design,.--The net length of erest required for
gravity spiliweys from the leke to the floodway end canals was deter-
mined by the weir formula, using velues of “C" with reductions due to
submergence based on recemmendations presented in Part CXVI, Chapter 3,
of the Engineering Manual Por Civil Works Comstruetion. Spillways
were designed with sufficleht openings %o permit maximum use of the
capacity of the floodway and gravity diversien ecanals for all operating
stoges,

D. ' PLANS OF IMPROVEMENT--ADDTTIONAL FACTLITIES

 19. Plans of improvements--Design features end costs were devel-
oped for three slternative plans which would increasse the ountlet capac~
ity for regulation of Lske Okeechobee, These plaus are:

a. Construction of s floedway from Lake Okeechobee o cone-
servation area No. 3. The floodway would discharge by gravity, with a
splllvay structure at the lake end fo regulate discharge. -

b. Enlergement of North New River and Mismi Cenals to per-
mi+ diversion from Lake Okeechobee up. to the eapacity of the pump sta«-
tions at the econservation erea ends of those canals,

¢. Construction of an excavated ecansl from Lake (Okeecho-
bee to conservetion ares No. 3. That canal would also discharge by
gravity. A spillway structure would be provided near the lake end to
regulate discharge.

20. Floodway plan.--a. General ==Xt 18 possible to discharge
water by gravity ivem Leke (Okeechobee to conservation area No. 3.
while the difference in water-surface elevations in Leke Okeechobee
and conservetion ares No. 3 is practieally zero for normal periods,
as mach as 5 feet difference would exist during the eritieal poriion
of the standard project flood, Because of the smell fall available
even during flood perieds, velocities in the channels would be rather
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low and the crosa-section avea required for significant capacity wowld
be rather large. It is possible to provide the reguired cross-section
area by excavation or by a wide floodwey bounded byvieyees;. .The former
would reguire a limited right-of-wey, while the latter would reduce
exesvation costs but would regquire a wide right-of-way. Hydraulic-
design and eost studies were made in order to develop the character-
istics of {the floodway.

b. Floodway alinement and design characteristics.<-A number
of 2linements between Lake Okeechobee abd conservetlion srea No. 3 are
considered possible, and three (A, B, snd C) were studied for this re-
port. Design for the shortest alinement (alinement A) is presented
herein, Albernative alinements are shown on plate 3. and are deseribed
in the following subparagraphs. « ' '

, (1) Alinement A, following the spproximate drainage
divide between North New River and Miami Canals, would have a length
of 25.7 miles. Under existing conditions, the alinement (with the
exception of the 5 miles immedimtely south of Lake Okeechobee) would
prss through undeveloped lands. Ground elevations are favorable for
floodway construetion, The depth of erganie material ranges between
3 snd T feet; hence the lake-regulation capacity of the floodway would
inérease with expected subsidence, Thet slinement would reduce the
Mism{ Canal drainage area by sbout 25 square miles, thereby reducing
the design capacities of pump stations 3 and 8 to 2,380 and 3,860
feet & second respectively. :

‘ (2) Alinement B would be located adjacent to the ex-
isting Miemi Canal except for the mortherly 3 miles wbere, because of
rights-of-way restrictions, it would be located west of Miami.Canal,
Grownd elevations and depth of orgenic materiel sre comparsble to
thoge for slinement A. A floodway along Miami Canal would necessi-
tate elimipation of pump stations 3 and 8 and would eliminate the
need for the suthorized improvement of Miemi Canal (L-23, L-2%, and
L-25). Interier drainage of the adjacent agricultural area would be
sccomplished by six pump stations located along the floodway at inter-
sections of the main east-vest secondary dralnage cenals. Borrow
canals for construebion of the floodwey levees would have sufficilent
capacity to meet water requirements of the adjacent agricultural lands.
The length of alinement B would be 26.2 miles,

(3) Alineément ¢ would extend southwesterly from the
lake to the northeast corner of levee 1, thence southerly along the
vest side of levees 1, 2, and 3 {north), thence southeasterly aleng
the west side of levee 3 (eouth) to comservation area No. 3, as shown
on plate 3. The length of the flocdway along that alinement would be
37.6 miles, Since ground elevations along levees 1, 2, and 3 (north)
renge between 16 and 18 feet, a floodway along that alinement wonld
not provide sufficient capacity. For that reason, design for aline-
ment C was predicated on a floodwey in the northern and southern-
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reaches with transitions to a wide cheanmnel In the reach adjscent to
levees 1, 2, and 3 (north). The adventege of & floodway slong thab
alinement 1s that less rights-of-way would be reguired within the
protected portion of the sgricultural ares than would be required for
glinements A apd B, - " '

¢. Proposed design.--(1) The floodwey would be provided
with levees slong each side to protect the adjacent agricultural
lands. Borrow canals for levees would be located inside the floodway.
That location of borrow canals would provide additionel capacity,
serve Tor lake-regulation discharge, and provide for drainage of the
floodway for maintenance. The floodway would be open at the south
end,; with a maintained area extending into econservation area No. 3,
ag shown on plate 3. Floodway designs for alinements A, B, and C
.ere shown on plates 4, 5, and 6 respectively. Hydraulic-design data
for elinement A are given in table 2.

TABLE 2

Floodway (slinement A)
Hydraulic-design date

~

! Design ! Approx. ' A—ssvmed' Approx.'Besi_
5 _ - water- natural subsided width of ~. gnl
Station Location surface ground eleva- flood- LEVee
elevation elevation tion  wsy (1) &vede

(£t.) (ft.) (£%.) (£5.) (£%.)

0400 Lake Okeechobee 20.6 - - 500 24.6
1400 End spillway 20.1 1k.0 1.0 560 24.1
21400 20.0 14.0 14.0 2,200 24.0
90450 19.8 1k.0 1k.0 3,000 23.8
91400 F.E.C, Ry. - - - - -
91450 . 19.7 ik.0 1h.0 3,000 23.7
126450 19.6 1.0 1h.0 5,000 23.6
305450 . 19.3 14,0 13.9 5,000 23.3
306400 A.C.L. ER. - - - - -
3081450 19.2 14.0 13.9 5,000 23.2
1251436 16.9 13.2 11.h 5,000 20.9
13564 < 16.8 13.0 11.0 5,080 26.%
1356496 Service rosd - - - - -
1357/46  Levee 5 16.7 13.0 11.0 5,000 26,k
1516400 16.4 12.0 - (2) 5,000 -

ROTES: (1) Ineluding borrow cansl.
(2) Maintained strip for 3 miles in comservation ares No. 3 south
of levee 5.




Tn development of the design, & channel section was considered through
the extensively developed erea south of Lake Gkeechobee, simce high
rights-of ~way costs and the cest of & long bridge for the Florida East
Coast Reilway crossing indicated that a large canal from the gpillvay
strusture to the railroad bridge sad & smaller section for the rallroad
bridge migkt be more econemicel than a flocdwasy sectlon. However, later
comparison indicated that excavaetion costs for the design with an en-
larged canal seetion wowld exceed any probeble savings in rights~-of -way
and bridge costs, Therefore, & floodwey section was used for the reach
neay the leke, In both designs, Unlted States Highway 27 would be re=
located to cross the alinement over the stilling basin for the gpill-
way. The altermative desigps are shown ‘on plate T

(2) Bridges.--Four bridges would be required across
flocdway alipement A. ALl except United States Highway 27 bridge
would ercss the wide floodway portiocn., Preliminary studies indicated
that a desigp with bridges over the borrow canals and £ill, with trestled
openings over the floodway, would be most economical snd would adequately
serve the floodway, The Atlentic Coast Line Railrosd bridge providing
aceess to the Okeelantsa sugar refinery would serve both rail and vehic-
ular treffic to meet the needs of the sugar refinery. It has been as-
sumed that a service bridge would be consiructed st levee 5. Bridge
locations ere shown on plate 3.

_ (3) A epillvay would be required at the centerline of the
Lake Okeechobee levee to control discherge from the lake snd, during
hurricanes, to limit discharges through ‘the floodway as required to pre=
vent damages from wind tides and waves originating in conservation ares
No. 3. The spillwey was sized to pass the design capacity of the flood-
way with maximum stage of 20.6 feet in Leke Okeechobee. Spillway loca-
tions for the three alternative alinements are shown on plate 3. A
summary of the hydraulic-design date is given in table 3

TABLE 3
Spillwey at lake Ckeechobee
Bydraul ie-design date

Them "Design

Discharge (e.f.s. )--------------;.;«---.--- 16 ,800
Headimter elevation (ft.)
Maximum (with gates opened)=mwwe=-=-===- 20.6
Minimn (with gates opened)--———weee=-- 16.4%

Teilwater elevation (£t.)
Maximm (with gates opened)s-=-=—wme--= 20.07
Minimum {with gates opened or closed)-- 13.0
Spilliway crest
Elevation (f£t.) e e
Length (£t.)-wammommmcmonnemmemammane= 260
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d. Capaci%.--'rhe floedway would provide diversion capaeity
from the lake of B,000 cubic feet & second at lake stage L7.4 fest and
16,800 cubic feet a second at lake gtage 20.6 feet. Diversion capac-
ities of all three considered alinements are the same at lake stage
20.6 but alinement C, because of the long candl section, would permsit
slightly greater dischsrge at lske stage 17.h feet. In addition %o
diversion discharge from the leke, the floodway along Miami Capal
(alinement B) would be required to carry runoff from the tributary
area discharged by six local pump stations, It would be designed to
carry 16,800 cubic feet a second gt the lake and 23,040 cubic feet a
pecond at conservation area Ho. 3.

e. Costs.~-(1) Alternative alinements.--The most ecomemical
gl inement for the floodway has been determined by an economic study
based on the estimsted munual ceosts for each alinement. The study imdi-
cates that the alinemsit along the drainage divide between Mjsml and
North New River Canals (aslinement A) is the most economical. Estimated
znmwl costs for the three considered slinements are presented in table

TABLE 4

Al ternative floodway alinements
Estimates of annual rca'st.s

1

. Amhusd costs
) Ttem % ﬁiﬂeﬁ&n‘b
"E [ — B ? [ C
Floodway ===« S «-  $968,400 $1,130,300 $1,639,000
Spillvay at leke==e---== 107,900 107,900 107,900
6 pump stations '

(Miami Cangl)--m-=m=-- - 364,000 3
Miami Canal--e-==m=em~—— 146,000 - 146,000
Pump station J=em==e=--- 115,000 - 124,300
Pump station 8ew=eaea~w- 210,700 - 227,000

Potalas=mmemmmmme"= 1,548,000 1,602,200 2,24k ,200

(2) Floodway.--Estimated initial and ammual costs of
the floodway {alinemen® A) are given in table 5.
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TABIE 5

Floodvay (slinement A)
Estimates of initial and anpual costs .

- Itenm ' Costs

Initial:

FLoOAWRY «w=mm=m —————— - -—— $7,483,300
oo I B R ———————E - (e
RIght8-0f sWaY=mmmm—mmmmamai e amsmmm e memam e mmemmm== 1,007,900

Bridges
U.S. Hwy. 27 (including relocation) R —— 542,000
F.E.C. RY ------ o e ey o 1,1“!!'710@@
A.C.T~ RR. (eombinatien FR. apd BWy. )==~mcsccaesw 1,719,000
Hwy. .ot levee Sewe-cmmsuanan mmmmmeemsms e 623,000
Total initial Costsec—mesmememmmommemeeeaeme= 15,600,200

Estimoted annual COSEB-—===wmmr=mmmmmn e et e n e —a - 1,076,300

(3) Discussion.--Benefits from provision of the flood-
way would comsist of reduction in meximum lake stages and hence re-
duction of the amount of water diverted through St. Lucie Capal, which
would reduce damages along the lower St. Lucie River. The smount of
benefits derived would be dependent on the plan of regulstion and
amouwnt of diversion capacity provided by other fecilities under con-
giderstion, The incressed water supply to comservation area No. 3
would pot be avmilable during drought periods, and intangible benef'its
from the additicns) water supply heve not been evaluated, However,
discharge from the. floodway would ceuse the water level in conservailon
ares No. 3 to rise during flood pericds, thereby necessitating increases
in levee heights- and additional water-comtrol structures.

21, 'Enlargement of North New River and Miami Canalg.--Under author-
ized plans of improvement, the design of North New River and Mismi Canals
is based on removal of excess runoff from the drainsge areas and supply=-
ing sgricultursl water from Leke Okeechcbee, The diversion capsacity
available for regulating leke stages would be that which could be dis-
charged through the agrimltural-drainage and water-supply facilities,

A design has been prepared which provides for discharging water from
Lake Okeechobee at the capacity of the pump station at the conservation
area end of the cansl. The designs were based on preliminary studies
to determine the most economical profile end section. The designs for
enlargement of North New River and Mismi Cansls ars shown on plates 8
and 9 respectively. Hydraulic-design dete and estimsted costs for this
plan are compared with those for the approved plan in tables 6 and 7
respectively.
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TABLE 6

Enlargement of North New River and Misml Csanals
Hydraulic-8esign data °

TWoter—surface elevation (ft.)  Regulatory capacity
1

! " (c.f ) SQ )
; - Canal Lake Pump T -
Okeechobee station  AEricultural® ...
= draiungs regulation
(plen 3) - |
. North New River------ 13.5 10.8 1,250 2,490
BT T Y I — 1h.h 11.0 1,170 },170
Totalmmem=mm—m= - - 2,420 6,660
‘TABLE 7
Enlergement of North New River and Miami Canals
Eetimates of initlal and asnnual costs
T Initial costs " ¥ Annual costs¥
V 1 ) f T 1
: e oV Agricul -
Canal Agricultural CLl=  Take
Braivage Lak®  fnoyease | P¥AL  pagula- Inerease
(plan 3) regulation drainage ¢ion
~ (plan 3)
~ North New |
River-ee--- $2,875,900  $7,317,300 $b,441,k00 117,700 $302,800 $185,100

- Miami-e=ee—e— 3,240,100 9,451,400 6,211,300 146,000 107,700 261,700

Total--= 6,116,000 16,768,700 10,652,700 263,700 710,500 }h6,800

HOTE: *Includes estimated operation and maintenance costs.

Diversion discharge would not ineresse pesk water stages' in conserva-
tion ares No. 3, since discharge to the conservation area wouwld be
1limited to the capaeity of pump stations which would be pumping agri-
cultursl drainege during the critical period. However, the water supply
to conservabilon srea Ne. 3 would be meterially increased by regulatory
lake diseharges. Since avallable lake supply would be required for the
agricultural eres snd couservation areas Nos. 1 and 2 during extended




droughts, the sdditional weter supply to conservation area No. 3 would

pot be aveilable during such periocds, Benefits from additional water
supply to conservetion area No. 3 are intangible and heve not been eval-
mte&t N ’

22. Gravity diversion camal.=--2. General .--In order te develop
the economics of an excevated gravity channel from Lake Ckeechobse to
conservetion ares No. 3, several canal cspacities and alinements were
investigated. As in the flcodway plan, & spillway would be provided
at the lake end of the canal and levees would be comstructed on both
gides of the camal for protection of the sdjacent agricultural ares.
Bridges would be provided at all highway and railroad crossings.

b. Ce=nal slinements.-=-Studies were based on & canal slong
alinements A and B propesed for the floodway (see paragraph 20 above).
Alinement A would be slong the drainsge divide between North New River
and Mismi Cenale (floodway alinement A). A canal on that alinement

_would bBe used solely for lake diversiom; sinece it would be assumed that

ne local inflow weuld be diseherged into it frem adjacent lands, Aline-
ment B would be slong Miami Censl (L-23, L-2k, and 1L-25). A canal om
thet alinement would eliminate the need for pump stetions 3 and 8, but
would be required to carry local interior draimage in addition %o pro=-
viding & firm vegulatory capacity. As in the floodwsay plan, interier
drainsge of the adjscent sgricultural area would be sceomplished by

8ix pump stations located slong the canael atb intersectlons of the main
east-west secondary drainage canals. The canel section would be that
required to supply the water requirements of the adjacent agriculbural
ares. :

¢. Capacity.~-Under plans 3 and 4 Tor development of the
sgricultural area canals, the discharge capacity of 8t. Lueie Canal
would be imcreased by 6,200 and 2,400 cubic feet a second respectively.
Gravity diversion canals through the agricultural area to provide equiv-
slent diversion capacity were considered. Discharge capscities for
plans studies are as follows: .

Gravity diversion canal capacity
at lske stage 20.6 ft.

(c.f.8.)
At Take 'At conservation
Al inement _Okeechobee area No. 3
A (along drainage divide)=-—- 6,200 6,200 |
B (along Mismi Canal)=-=mw-- 2,400 9,150%
B (along Miami Cangl }=e==roe 6,200 12,950%

NOTE: *Discharge capacity of the cansl along alinement B {Mismi
Canel) inereased to provide for removal of agricultural
drainage (6,750 e¢.f.8.) which would be discharged into
the eanal at & pump .station located along the canal.
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d. Proposed design.--Design for the gravity diversion censl
along the draimage divide (alinement A) is shown on plate 10, and de-
signs for enlargement of Miemi Canal (alinement B) are shown en plate 1l.

Estimages of eests for alternative slinements A and B are given in
table O,

TABLE

Gravity diversion cansl (elinements A and B)
Egtimates of apnudl costs

Annvwal costs _
Ttem Alinement A Alinement B (1)
6;200 c nf- s_# :6,200 e---f-_B. ' 2,]1'00 c.f-s.

Miami Canal (L-23, L-2k,

and I=25)«=em—asmmmnm—— $146,000 $815,600 $580,500
Diversion canal slong
drainage divide-~rew===- 568,100 -
Pump staticns 3 and 8---- 357,100 - -
Loeal pump statlon=---=-= - 394,000 394,000
Sp1llWay-~memaaammm——— 44,600 15,200 (2)
Bridges
U.8-Bwy, 2f=eeamewmaaan 15,400 16,700 14,900
F.B.Co RY,mmemmmmsmmmac 22,500 22,500 21,500
A.Colis BR, =wwcemavamaca 24,000 24,000 22,200
Bervice (new)~—=-eemca- €,900 9,200 8,100
Total anmual costs- 1,184,600 1,297,200 1,041,200

Agricultursl ares drain-
age Tacilities inclwded
or provided for above
L 503,100 503,100 503,100

Cost for regulation capac-
By e e 681,500 T9k,100- 538,100

Cost for each c.f.5. of
CAPAC I an s an 110 128 2ol

NOTES: (1) Pump stations 3 and 8 would be replaced by six local pump
staticns,
(2) Existing larricane gete (H.G.S. No. 3) would provide ade-
' quate spillway cspacity for this design.
(3) Annuel costs of approved facilities for agricultural srea
along Miemi Csnel, including $1b6,000 for L-23, L-24, and
L-25, and $357,100 for pump stations 3 and 8,
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g. Cosbs.--Ketimated initisl and annual coste of a diversion
canal slong alinement A sre given in table 9.

TABLE 9

Gravity diversion canal (alinement 4)
Estimates of inlitisl and ennusl costs

Ttem ' Cost
Initisl
Diversion capal--e-smessmmsmm=m=eea—- $12,822,700
SPALLUGY ~w m e m = o 1 925,800
Rights-of =yay=--====== e e st 1k0,000
Bridges
U.S. BWy, 2]==-m-seacmeasmenaxs ——— 313,000
F.E;Cs Rysmmommmmnncans wmm————— - 431,000
AoCulie RRommmmommmmemmanmeememeaam= 458,000
Service (mew)==ssmom-conseccmnamna- 139,000
Total initial costB=e-e=-- wem= 15,220,500
Estimated smnual eostS=—-mmess-memman—- 681,500

f. Discussion.--Comparison of costs of the alternative
alinemente for & gravity diversion cansl from Leke Okeechobee indi-
cates that the alinement along the drainege divide between Mismi and
North New River Canals (elinement A) is the more economical., The
cost of $110 for .each cubic foot a second of dlversion capacity elong
alinement A would be about constant for design diversion discharges
sbove a capacity of 5,000 cvbic feet a second, at which cepacity the
channel excavation would Dalance borrow meterial required for the
levee embankment. As indicated in table 8, the cost for discharge
through a gravity diversion canal slong Miami Canal is $224 and $128
for each cubic foot a second for diversion discharges of 2 L4500 end
6,200 cubic feet a second respectively, The higher unit cost for the
smaller diversion capacity is due to the increase in cost of handling
of agricultural drainage required in order te provide coineidental
gravity diversion from the lake. For gravity diversion along Mismi
Canal, the size of the canal required for local drainage is the princi-
pal factor affecting the cost of the canal. In view of the increased
cost of local drainage and the higher cest for each cubic foot &
second of diversion capacity from the lake, the location of a diver-
sion cansal slong Miami Canel was not considered economically feasible.
Benefits from construction of a gravity diversion canal would be
similer to those provided by a flocdway--that is, lncrease in the
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gecurity of the plsn of improvement through reduction in maximum lake

stages, The volume of waber diverted through St., Lucie Canal would
also be reduced. Weter supply to conservetion ares No. 3 would not be
spprecisbly increased during dry periods, and discharge during eritical
flood periods would csuse & small increase in water levels in conservas
tion avea No. 3, which would reguire a amall increese in levee heights
and additionsl water-contrel structures.

F. PERFORMANCE OF ALTERNATIVE PLANS

23. Alternative plans considered for inereasing the outlet capac-
ity for regulatien of Leke Okeechobee ere summarized as follows:

a. Plan 3 envisions construction of all of the agricultural
ares canels (West Palm Beach, Hillsboro, North New River, and Miami)
and pump stetions on those canals to the size and capacity required to
provide 3/k-inch-a-day runeff removal for existing sad future develop-
ments within the srea to be .encircled by the authorized levees, and to
provide agricultursl water for the area tributary to the four canals.
at. Lucie Canal would be enlarged to 250-foot botiom width, Plan 3
would increase the present total lake-regulation discharge capacity by
about 10,700 cuble feet a second.

b. Plan k is identical with plan 3 for improvement of North
New River sand Miami Canals, but provides for further -enlargement of
West Palm Beach snd Hillsboro Csnals for lake-regulation capacity equal
to the cepacities of pump statlons 5A and 6 respectively, The lake-
regulation discharge capacities of West Palm Beach and Billsboro Canals
would be inereased 3,360 and 2,120 cubic feet a second, respectively,
over cepscities provided by plan 3. St. Lucle Cenal would be enlarged
to POO-foot bottom width. ' Plan kb would increase the present total ‘leke-
regulation discharge cepacity by sbout 12,500 cubic feet a second.

c. Plan 44 is identicel with plan ki except that it provides
for no enlargement of St. Lucie Canal, FPlan A would increase the present
total lake-regwlation discliarge cepacity by sbout 10,000 cubic feet a
second.

4. Plen 6 is identical with plan 3 for improvement of the
agricultural ares camsls except for minor reductions in the capacities
of pump sktations3 and 8. In addition 1% provides for construction of a
floodway, via one of three slternative alinements, from Lake Okeechobee
o conservation srea No. 3. The floodway would discharge by gravity,
with & epillvey strueture at the lake end to regulate discharge. Plan 6
provides for no improvement of St. lucie Cenal. Thet plan would increase
the present total lake-regulation discharge capscity by sbout 21,300 cubie
feet a second.

‘e, Plan T provides for enlargement of West Palm Beach, Hills-

"bore, North New River, amd Mismi Canals to the capacities of the pump
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gtations at the conservation sres ends of those cgnals, No emlarge-
nent of St. Lucie Capal is included. Plaa 7 would incresse the present
total lakesregulation discharge capacity by sbout 14,200 cvbic feet &
second,

. f. Plaa 8 is identical with plam 3 for improvement of the
agricultursl ares canels, In additien, it provides for eonstruction
of a diversion cspal frem Lake Okeechobee to conservetion ares No. 3.
That canal would dlscharge by gravity. A spillway would be provided
pnear the lske end to regulate discharge. Plan B provides for ao im-
provement of 8t. Lucie Cemal. That plan wonld increase the present
total lake-regulstion discharge capacity by sbout 10,700 ewbic feet a
second.

2h. TFlood routings.--a. General.--Foutings were msde for the
flood of record (1948), the standard project flecd, and 150 and 200
péreent of the steandard preject Tlood to determine the performance
of several possible combinations of lake-regwlating facilities underx
various flood conditions, Routings were performed using the procedure
cutlined as method A in Part IV, Supplement 2, Section 1 (reference ke).
Standard project flood routings were also made for conservation areas
Nos. 2 and 3 to determine the effect of additiopmal inflow on peak
stages computed for those aress in Part I (basie report) (reference b).

b. Plan of repulabion.--Leke Ckeechobes wowld be regulated
as follows:

(1) 1lake stage below 16.4 feet,~-When lake stages are
below 16.k4 feet discharge would be limited to that required for use
in the agricultursl area. In order to maintain the minimim depth re-
gquired ‘for navigatien, discharge would not be permitted with a lake
stage Welow 10.6 feet,

(2) Leke stage above 16.ht feet.--When leke stages exceed
the meximum conservation pool elevation of 16.l4 feet, lake-regulating
facilities would be used to reduce damaging stages as much as possible
with ‘the availsble capscity, During periods of limited inflow, lake=-
reguleting facilities would be used in the following oxder:

(2) Discharge would be made through the Tloodway
or diversion cansl and Calcoosahatchee River up to their respective
ecapacities.

(b) When additional regulation capacity is required,
the agricultural ares canals would be used provided thelr capacities
were not reguired for loeal drainsege.

(e) St. Lucle Canal would be used for lake regula-
tion during all msjor floods when its capacity is required in sdditiom
to other cutlets,




Lake regulation in the above order would reduce damages at Stuart to
a minimum snd, insofar ag practicsble, provide for gravity discharge
of excessive floodwaters.

¢. Results of routings.--Stage hydrographs for the flcod
of record (194J) routings are shown en z;late 12. Comparison of the
bydrographs for that Flood shows very little difference in the per- -
formence of the various plans of improvement., 8btage hydrographs for
the standard project flood and for 150 and 200 percent of that flcod
are shown on plates 13 and 14 respectively. Results of the routings
are summarized in tables 10 and 11,

d. Conservation areas.--Routings of the standard pro:jec‘b

flood over conservation areas Wos. 1, 2, and 3 indicated that the addi-

tional routed inflow o' censemtion ares No. 3 would net affeet the
pesk stages in conservation areas Nos. 1 or 2 determined in Part I

{basic report) (reference 4b), In conservation ares No. 3, the stages
were slightly higher for plan 6 and plan & designs; table 12 gives the
peak ¢onservation ares stage for the various lake-regulation plans.
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TABLE 12

Conservation srea No. 3
Pealk stage of standard project floed

Plen of improvement ' 'Peak stage (£t.)

Plens 3, 4, b, and T-=w- 10.5
PLAR 6o mriaion o o o s e om0 11.2
- P S — 10.8

25. Distribution of lske-regulation discharge was determined
by routing the computed volumes of inflow to lLake Okeechobee for the
period 1938 through 1953. These routings were made to determine the
sanual cost of pumping regulation flows end to estimate the annual
demages to commercial sad sport fishing near Stuart that would be
caused by discharges from S%. Lucie Canal. A summary of the distribu-
tion of leke-regulation discharge for the verious plans is presented in
table 13.

P, SMARY

26. Costs.--In order to show how the diversion canal and flood-
way under consideration would affect the cests of the overall plan,
total initial, Feceral, snd amnusl costs for the ltems affected are
sommerized ip tsbles 14, 15, and 16 respectively. Flan 4 costs are
those used for the latest spproved estimate for the authorized project.
The design lske-regulation cepacities of all outlets (existing and con~-
sidered) arve summarized in table 1k, with total initial costs of the
plans, Lconomic comparison is presented in table 16, with the esti-
mated snnual costs and estimated dmmages csused by regulstory dis-
charges through St. Lucie Canal. Those demages were estimated at
$200,000 for every million mcre-feet of discharge with an additional
$100,000 for every month that it would be necessary to discharge during
the tourist season (December through March). These damage values were
based on economic date presented in Part I (basic report) (referesce Ub)
and studies of demages caused during recent floeds.

57. Discussion.--Comparison of the relative costs and capacities
of the sdditional outlets considered is presented in table 17. In
order to evaluate the economic werit of those outlets in increasing the
security of the overall plan of improvement, the comparison has been
ba—sgﬁ. on the sdditionsl discharge capacity available at a lake stage of
20.0 feet.

25
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IABLE 36 , ;
Compesrf¥on of lake-regilation papacitise and totul inStial zusts of. . consldersd ,
1 ems wrracted by ngmuve plans T . ’
. = — s — H“ o ; — 'H‘.ns t‘l’:lm T
R B Tem . hgribulburel n;eplntidn B Eloa g ngsuinttéh‘::l ;
g : ) 3 West Palm Banch Wapt Paa.n achs wnd. sgricult =
, Galade quts Hillsporo Carals  Ei1lanaro Gammis? (m“t “' darais
1 A " B
} mmtmx mabm (& r.s_l _ v
3,800 g0 “3.600
2,580 2,580 - 2,380
h,610 Le16~ 4,610
2,520 | 2,580
. 2 i
o 2 K, 270 £ 60
- bl _ L 2
oA SL : CUpAELbY == aan s o e 20,370 20,370
: : GHNAL, ATD F1OOHUAY-DIVERSIOR Ch2 ___xgx_(g_.__l
- ‘est Paim Bouch Opnad, 11-10 end L-12)-~ 1250 §,610
Bilipbars Capal (Le1d aod Jelf)m—ssss - B0 2,9

Horth: New River Canad (1.-18 _
119, and IS0} e damae st es — L,a50 1,50
Miami, Cahal (5L-23, L-2b, .m I.-25)--—-«- ;170 1,170 .

f;poaua:,-a-uiv:ruim cmnr—- ———
/¢st Tigle Cenal-v--= al,em_ 18,000
w,qmmte_lne niw:u--———--«--——» M, i 7 500
{»v !Ihtal_ eapacity’ i ,
e Leke stage, 20.6 fto-r 33,770 333450
B o Lake dtags, L7.b T¥---—= 26,270 laﬂ,
Total ixm capaciby . =
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LGl e e i S = 3,353,500 © - 3,353,500
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BeBrmmmmners g - 3,026-,-?@ ) _afoeg,';oo
Spilrwg-— = - , R
Potal m_u.m cqiit_:p‘-------ﬁ---—.é; . AM,601,400 ‘1-5&591-"‘9‘?; \ Lk :
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Ailiaboro Canal (Lulk od L-15)-—mocves 2,991,800 i g M5T 00, 6,457 40
. Béxth New River Canol S - o g ®
; 2,875,900 2,875,500 — 7,30
‘ 3,240,100 3,2h,1000" 9,b53, k00
ik, itk | w2 -
= : " - 2 o oAl 3
. TEOBs - Sooos | 9B T aﬂﬁmﬁm wawa,
o L mak ; gk L st alv;,:aﬁ,-”
§25 /530,000, 424,900,000, -~ $27,650,000
(R w0 = =m omw s U
4.5
$9538:300 393, 300
u 3 k8500 LOLB500 i
B, 8o 265,800 ==
. 2,913,700 N I
- a,gl&,_gm ) 2,91&,9007
16,245,200 16;15,200
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TABLE 15

: T PmE
i Begulationon Lot
s o Tt Vfrien il
drainage ‘canals - o
LR . oe :
3 Pepiaiiosies . 48,108,800
3— B ,STE,m:
S-5bes - - 2,886,200
s - < 1,566,000 46,600
B : 1,608,500 1,606,500
88— 2,598,000 .598 000
Bpilivay e : = : _ ),
Total initial Paderl coptys-<-s= 12,621,600 12,622,600 12;621,600 -_1#,657,190‘
CANAIS 28D FIOOMAY ~ :
West Pal Henoh Gacal {110 wd £-12)- 1;65%,400 5,550,600 " 5,558,600 1,69‘* Kb 5,558,800,
Hi1labors Cannl (L-14 andl L-15)—imeis 2,737,100, b, 704300 b Tok, 300 1,787,400 h STk, 5o
Forth Bew River Cansl (L-15, ) o £ E
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Maximm stags (£.P.F.) (£6.)mmm—emmm 105 9.5 a0 i1z
Initillkhﬂ_nnl eouta o 4505 500 45560 — m
L —_— DR r - ¥ i
P 2,616,600 2,615,600 8" 616, 600 3,323,100,
5:376,200 5,378,200 :5,3'.'8,
30— L = 2,552,600 2,552,500 2,558,600 32k Bon
133 e T e e 2,505,500 2y505,500 " . 2 5%.500__ 3,188 000
Fotal initia] Federal cowtsr——— 133858, 300 13,858,300 33,35&300 17,600,000
Gracd, totel initis: Nodsra) softs 63,873,500 69,873,300 Gﬁ.qsﬁ,. o0 ?1,1457,790
\BUTR: hing wxisting 8%. ludly Cwoel- . i
E =




.‘m exipal costd .of ttemm aﬂ'eched
"]b'l’.'&'l. esﬂm&td umua]. mﬁ._-

Ttem

[ . . S— i ; ﬁ.ﬁh,@
L , 50,
g1 - 14,800
e e 232,300
P S

" Husk,e00 ¢ shidm
g'm " ha%g
za9 %0 S pa0i8o0

$154,200
L TALS, 000

179400
J:EQQW

-3m7,sm

Tobal apnusl caeba--—semnm e - 1,197,800

Vet Faln. Besch Caunl {2-10 end 1-18)-_ 152,M9

. HLlgbery Canal (I-14 and L-15)——--—r 132,100

mmm\rercm(r.-l z

117,70
i 146,000

550,300

x,agsaoo yo! Lﬁq;,g&j&

10,400  awor

215,000 278,000
e, 137,700
Lk&'foon z!aslqou
299,500~ = 5

1,218,300

122,400
. 13,00
<AXT, 700

L& 000

" rotal gnuu;,glzcgah.eh-.--ﬂ—_'«-—f-_ 1,068,500

Maxisom, Lake ebage (fE.)e———ame— - 20.84
Aonued’ edata-- *1‘133;3)0

Moximin stege (8.B.F.) (£t} —veer o
Apvinl costs
Eh

LGLEe . ¢ BRRa

elak ©omgh s

$1,230,000

L8t Imia earinl

Awmml Aiwcharge o
[T O T N —— . 551,000
Averags munual dpmagepcoq—---—- 1 $115,500

i

228,000 3,000 O
46,000 . E?tm

. b,h01,800.
4§ 000

e tam anfioal ca-u el dmu—- ; 1 LA7,800.
m H!nihg gxut:tndiﬁg Lueia Gml = ;
=} 1
i . . L
e ¥ =
. < - s - ~




*A3poudwo puw 89800 ¢ ueTd SnULH

L

fatoedeo pue Bgs0D 4 weld Wo pessg STBUED asag’ Ternyrrotads Jo serrtoudes puB £3S00 [BUOTHITPON+ SHEION

OTT 089" oog's 0 0029 008°182  008°633°Ql =--=----TWWEO MOTSIATT 8
86 0L0°2 000°¢: oLt 't OLT'F 009 °28% 002°TIZ2 g  =====mm—=--==%3 WOTHERE
dumd puw fews) TWeIH L
ZFL 0g8g°e 0%2°1 0821 06% ‘2 00% *94T 00% ‘T%% "%  —=—-x, HOTREBYY dund pue
Teuws) JoATY MeN YgJIoN 4
9 088 00891 0 008°9T  00£°9L0°T 002°009°GT w=—=—==~m=cme-fgupooTd 9
18 099 °T 0312 008 026°2  008°T4T 009 °29% ‘g  ==—m=-——-—4g uoTywls dund
pue Teus) OJoqSTTTH i
24 0%¢°T 09%°g 092 ‘1 019 ‘¥ 009 ‘2% 0027219’y  =--4V$ molgezs dumd puw
TsUs) yowvog mWlad 18l )
06 oo’z 002 °9 009 °8T 008°tz  002°0%88 OQOT°*%AL’91$ --------T@ws) oTO0T °38 ¢
. T8uoTa g wetd o -
Tenuny¥ TBI3TRI -TDDY SutasTXT ‘paaosdu] ety 1813 1ul . quat
- . : L = . aseryno Furgewrnded ~&80.1duE
*gegeo Jed ﬁ.mﬂcov gg800 1830 Jo ueid

23800 TR30Q

.p¢ 9°02 0dvyy mxma pm Rgromdeg |

“

s188q A3 10

wdBo gnsaea 1500

% To 26T3I]Te8] FuTeIndes-eXsl Jo UOSTLBimo)

AT EIAVL

|

30




A floodwey 1 mile wide would be the most economical cutlet in terms of
cost for each cubie foot & second of regulating capacity at a lake stage
of 20.6 feet. Tt would also 'inerease in effectiveness with higher lake
stages and thus offer meximum security to the Lake Okeechobee levee Sy8-
tem, at the least cost., However, the floodway would require 16,115
acres of rights-of-way, thus reducing the potential production of the
Leke Okeechobee agrieultural area by sbout 2 percent, The vost of en-
larging West Palm Beach and Hillsboro Cemals up. to the capacities of
pump stations 5A and 6, respectively, and pumping the regulatory dis-
charge from the leke is the next most ecomomicsl, This would be mate-
riglly lower in cost then providing the same gravity capacity in elther
8t. Imeie Canal or the most favorsble diversion eansl from Lake Qkee-
chobee to conservation srea No. 3. The capacity availsble st this eost
is the maximum possible without increasing pump station capacities,
Studies also indicate that coste of enmlarging St. Lucie Cansl would be
less than providing a gravity cansl from Lake Okeechobee to conservabion
area No. 3.
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