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BIENNIAL REPORT

EVERGLADES DRAINAGE DISTRICT
ENGINEERING DEPARTMENT
1925-1926

Tallahassee, Florida, January 1st, 1927.

Board of Cfommissioners of
Everglades Drainage Distriet,
Tallahassee, Fiorida.
Gentlemen :

It has been the praectice of this office to transmit to the
Board of Commissioners of Everglades Drainage Distriet
every two years a report covering the work accomplished
in the Everglades during the two preceding years, to submit
estimates for continuing the work, to make recommenda-
tions for new work, and suggest such other subjects as
should come to the attention of the Board in reference to
the Distriet, not only relating to the work going on, but also
from the standpoint of taxation, provision of money for
future work, and matters in general relating to the District
connected with drainage. The Board proceeds with the

raising of money under authority from the Legislature,

based upon the District drainage taxes imposed by law.
The Legislature will meet in April, 1927, hence it is ad-
visable that information be presented to the Board in ad-
vanee which will assist in planning for the works of the
future, in finaneing such works, and for earrying out the
needs of the Distriet in reference to drainage.

In consideration of the foregoing, this report is sub-
mitted.

Respectfully,
F. C. ELLIOT,
Chief Drainage Engineer.

FCE/B.



STATUS OF PRESENT WORK.

TABLE ““A”’
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Caloosahatehee .................... 3,128,664  28.00
Crpress CVeRk . it e s 768,288  12.20
[BVIVE P R W T RN B I o 1,169,019 5.95
Harney’s Pond .........ooovouii... 226,952 3.65
NI ML e it s e eomr st el e 148,610 9.73
Snake Oreek .o sen et 292346  14.30
J RETTITERTTEL ol St M. W e S A e Sl 419,577 5.52
South New River .................. 3,693,207  25.00
DNAPPET. LTI =i . s i neimieinisoie 572,090 12,56
Snapper Creek Extension ........... 328,847 8.47
| 5513 £100 abad 2300 et e e S S S RS 1,668,705  20.83
T i Pt o B A e, 8,147,393  50.00
North New River .................. 7,819,311  59.20
WAL, s b e e 205 o e b 8,211,169 78.70
S B (o G T R 22,267,958  25.00
WestaPalm  Boach K e i e 10,439,985  40.90
Liateral Gangls: . ..o s 976,672  32.36
Total Canal Excavation ........... 70,278,793 432.37
8
y 5 = L
Levees g z £
<2 S g
ot N —
Moore Haven-Sand Point ........... 919,735 11.28
aand. BemEMIamey <. e 405,581 11,52
N. N. River-Hillshoro ............... 244 915 2.66
Miami-N. N. River ......cooovuieuenns 641,848 6.98
Hillshoro-Bacom Point ............. 644,360 18.89
Moore Havén-North West ........... 177,788 3.16
Total Levee Construction ......... 3,033,527 5449
Miscellaneous exeavation for ILocks,

Dams, DocKs, et «vcvnmiian voiwaswni 80,720

Total Excavation: - :veifos roeseenn 73,393,040 486.86

cu. yds.



6 BIENNIAL REPORT, 1925-1926

The work accomplished during 1925 and 1926 is as fol-
lows:

TaBLE ““‘B.”’
Cu.Yds. Cu Yds.

(‘anal 1925 1926
Saint Bmele ooin o esisiaaes seles 1,257,151 1,459,712
West Palm Beach ............... 1,099,804 1,185,626
Nirth New BIer: - e emsmision 509,881 1,242,673
A SBOT0 e bvn ste st e e 246,339 404,1’37
Indian Praivie .. oeq: - ocmie s 234,945 31,258
Caloosahatehee ..o secsvosis THTA1D . ooncnisn
Snapper Creel ... wiwisn v oenen i b L
TEET ot B e Y e o ) 68,986 168,781

Potal) s o e e e e 3,562,166 4,492,227

Levees
Moore Haven-Sand Point Div...... 207,637 241,130
Sand Pt-Miami Div. ..vic-cvenen 65,927 19,343
Hillshoro-Bacom Pt. Div. ......... 1,500 193,760
Moore Haven-Northwest Div, ...... 2,730 44 888
Miami-N. N. River Div. .......... 32,000 239,431
N. N. River-Hillsboro Div. ........ c.coounn 119,814

DL o s A 309,794 858,366
Miscellaneous . ....eveeeevernennn 27,808 4700

Total work accomplished ....... 3,899,768 5,355,293

(1925) (1926)
RECAPITULATION
1925 1926
Uanals .auvaaees VRS S S A e 3,562,166 4,492,227
| BT I R O SRS S 309,794 858,366
Miscellaneous ........ccecevvaeeen 27,808 4,700
IPGERIL s e s rans sl s At b 3,899,768 5,355,293
Total 1925 and 1926 . ..cosiswomasenessmes 9,255,061

The Status of Lock and Dam Construction in the Ever-
glades is as follows:

EVERGLADES DRAINAGE DISTRICT 7

TasLE ““C.”’

Dimensions.

Lock W.it: Tt
North New River No. 1........covvvn.... 20 330
North New River (Temp., use discon’td.).... 20 90
North New River (Temp., use disecon’td.).... 20 90
North New River No. 4.... ccomeussnnsins 22 110
South New River No. 1...........covvnnn. 22 90
NHEENO il o et oy i St e s e e 25 130
Migmt No: & oot cvmeanaiia 22 90
L B L1 T o Lo 60 b T B o bt 25 130
15 00 12 7ey o il o S S o . 25 130
West Palm Beach No. 1....ciiivevcnnnnn. 25 130
Wiest: Palm'-Beach: No: 2icvvivvn snneenzs 25 135
Caloosahatehee: NO, L...coaemrsns s smesmers e 30 150
Caloosahatchee No. 2. .....coivivrinnnnnnn. 30 150
Caloosahatechee NO. 3o, cvi cnssonmivnas 30 150
Saint Tdeie NO: Liniimme s sses saesms s & 30 150
O W G P P 2 AL L B, 30 150

NotE :—No new construetion undertaken on these locks
during years 1925 and 1926.

MONEY EXPENDED

The amount of money expended on all eonstruetion work
of Everglades Drainage Distriet includes the following:

Canal construction and maintenance, levee construction
and maintenance, maintenance of locks and dams and their
operation, maintenance of plant, new plant and equipment,
drainage investigations and surveys, superintendence and
administration.

The expenditures for the above, reduced to three classes
under which distribution is made for convenience, are set
forth by months in the following Tables ‘D’ and “‘E.”’
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TaBLE “D."’
EXPENDITURES FOR 1925,

Month Construetion  Maintenance Engineering
January ..$ 95,992.94 $ 3,877.85 $ 5,620.86
February ‘)J 012,71 3,600.55 5,812.93
March .... 95,572.78 5,343.62 5,970.40
April . 91,913.35 4.671.91 7,454.99
My ooae 114,852.93 4.166.06 7,002.87
June ..... 127,705.59 4.816.37 7,400.63
1115 125,674.16 6,249.69 5,957.16
August 94 ,283.85 7.535.20 T7,648.09
September 107,324.35 2,631.00 4,782.98
October ... 110,707.86 5,477.90 6,504.70
November . 164,951.81 4,872.92 6,911.82
December 103,024.95 8,401.67 6,107.84

Total ...$1,331,017.28 $61,644.74 $77,175.27

RECAPITULATION

EVERGLADES DRAINAGE DISTRICT ]

RECAPITULATION.

Construetion ........... $1,331,017.28= 90.55%
Maintenance ........... 61,644.7T4= 4.19%
Engineering ........... T7,175.27— 5.26%
Motal .l ot aesaaan $1,469,837.29—=100.00%

The work con
carth in nearly
canals and in co

sisted prineipally in excavating rock and
equal proportions in deepening present
nstructing the Saint Lucie Canal.

TasLE “E.”
EXPENDITURES FOrR 1926.

Month (Clonstruction  Maintenance Engineering
January ...... $ 72,796.53 $ 3,850.45 $ 7,257.34
February ..... 163,848.86 4,319.42 5,533.81
March ....... 155,687.89 3,987.22 5,840.38
APEIL s 150,866.65 3,982,567 9,076.73
MY oo 178,191.67 4,987.76 6,130.28
5 ETD R ey e 70,655.49 6,036.60 6,463.47
IRy i o 287,010.35 5,500.46 6,230.05
Afrenst oo wo 195,087.05 8,638.35 7,475.76
September . .. 144,882.90 9,877.48 6,505.59
October........ 124,073.76 13,013.00 6,492.63
November. .. ... 344,691.12 15,887.10 5.531.26
December .. ... 172,817.25 12,611.53 8,178.57

Total .. $2,060,609.52 $92,691.94 $80,715.87

Construction .................. $2,060,609.52—= 92.249,
Maintenanee: : .:icivsvedinmes oe 92,691.94= 4.15%
BENginaering o coesmeaizng e 80,715.87= 3.61%
AT D R e = e $2,234,017.33=100.00%
1925 axp 1926.
CONBLFUCHION & cumwnnvammssaes W—— 91.57%
Maintenance . ......ecoeeosame e 154,336.68— 4.17%
Engineering ................... 157,891.14= 4.26%
Potnl "o s $3,703,854.62=100.00%
Total Expenditures to Jdmmn 1, 1925. ...%$11,200,000.00
Total Expenditures for 1925 and 1926. . . .. 3,703,854.00
Total Expenditures to January 1, 1927....$14,903,854.00
TaBLE ““F.”’
New (anals Estimate January 1st, 1927
(Canal Length  Cubie Yards Unit Cost Cost
Miles c. $

A1) 23.2 3,994,000 25 998,500.00
(2) 10.0 1,842,300 15 276,345.00
B(1) 46.0 5,975,000 20 1,195,000.00
(2) 5.0 1,485,000 13 193,050.00
(1) 29.5 2,141,000 40 856,400.00
(2) 20.5 2,010,000 21 422 100.00
D(1) 32.0 6,400,000 33 2,112,000.00
(2) 8.2 778,000 33 256,740.00
E(1) 36.0 6,901,000 33 2,277,330.00
F(1) 17.7 1,961,000 40 784,400.00
(2) 13.0 1,500,000 40 600,000.00
(G) (26.6) (4,350,000) (Being con-
structed by
Dade Drain-
age District)
H(1) 36.0 14,000,000 16 2,240,000.00
K &K1 34.0 5,490,000 25 1,372,500.00
L(1) 21.2 801,000 15 120,150.00
Total ............55,278,300 Cu. Yds. $13,704,515.00

(1) New original cuts.
(2) Additional cuts for outlets in old eanals.
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TaBLE “‘G."’
EstimaTe OLp CANALS.

Total Remaining Yardage, January 1st, 1927,

Canal— Cubie Yards. Unit Cost.  Cost.
Saint Luecie .......... 1,809,700 40¢ $ 723,880.00
(aloosahatchee ....... 1,200.000 25¢ 300,000 00
W_est Palm Beach..... 1,157,720 15¢ 173,655.00
Hillsboro ........ ... 3,834,800 30¢ 1,150,440.00
quth_ New River..... 1,766,000 60¢ 1,059,600.00
Maami: cooesinadinnes 2,485,000 65¢ 1,615,250.00

Motall by, . oot S 12,253,220 $5,022,825.00

Note.—Estimates include overdepth of 1 ft., except 2 ft.
on Saint Lucie,

. The canals as above described are on a basis of gravity
ow.

As time goes on it is certain that pumping from local
areas into the main canals will come more and more into
use as affording more flexible and wider range of drainage
and water regulation.

Such use of pumps will make possible much higher levels
in the main canals, even to elevation above the adjoining
land. Canals running at such levels would afford a very
considerable increase in discharge capacity and provide a
degree of drainage about 209, above that for which they
have been designed as pure gravity outlets. :

The foregoing covers the work necessary to he done for
providing the main drainage outlets for that part of the
Everglades Drainage District Iying Bast and North of
Miami Canal toward the Eastern boundary of the Distriet,
Northward to Saint Lucie Canal, Northwestward and West-
ward around that seetion North and Northwest of Lake
Okeechobee, and Southward and Southwesterly along the
(Caloosahatchee Canal to the Western boundary of the Dis-
triet, and thence Eastward near the Southern margin of
Lake Hiepochee and Nine-Mile Canal, following the South
shore of Lake Okeechobee to its intersection with the Miami
(‘anal, representing approximately two-thirds of the re-
c¢laimable land of Everglades Drainage Distriet. This is
the area in which all of the drainage work has been done

EVERGLADES DRAINAGE DISTRICT 11

to date. The area includes some of the most valuable lands
in the Everglades and is nearer and more accessible to prin-
cipal eenters of population and includes practically all of
that portion of Everglades Drainage District in which pri-
vate development has taken place. This area, embodying
approximately 2,300,000 acres, is large enough to accom-
modate all requirements for land settlement and cultivation
for several years to come. No estimate is submitted cover-
ing the Southwestern section of the Everglades, as it will

undoubtedly be a number of years before demand for land 9

will warrant beginning drainage in this untouched area. /|
The drainage of the latter section is referred to in a gen-
eral way, with suggestions as to what may be expected when
the drainage of the Southwest section of the Everglades
may be undertaken. Working out of final plans for this
section is a proper subjeet for the future, inasmuch as the
work will probably not be begun shortly, and for the fur-
ther reason that construction and cost conditions will not
be the same a few years hence.

FLOOD PROTECTION WORK AROUND LAKE
OKEECHOBEE

With reference to protective works along Lake Okee-
chobee for future construction, experience during the year
1926 and observations of the hurricane of last September
and fhe Tesults therefrom, indicate the advisability, if not ,
absolute necessity, of undertaking on a broad, comprehen-~
sive scale, not only the proféction of lands around the lake
against_storm damage in so far as practicable, but also
reducing the danger fo human life. That there will be
other storms is certain. The occurrence of hurricanes such
as that experienced last September, according to available
records, is at extremely infrequent intervals, but records
are often broken and there is no way of forecasting how
soon another may be experienced, hence the early prepara-
tion for and speedy completion of works for combatting
hurricane dangers is must desirable. The protection of life
and property against hurricanes is a_ feature not strictly a
part of land drainage, but the experience of last September
makes clear the necessity of combatting this danger, as well
a providing against heavy rainfall. The construetion of
drainage canals adequate for carrying away heavy rainfall,
or of the regulation of Lake Okeechobee to a degree satis-

T
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factory for agricultural purposes, and as protecting the
land against overflow, is strietly a part of the drainage
enterprise. The reduction of danger from hurricanes is

- another matter. Correlation of these two forces, water and

————

wind, and the aggravation of danger by reason of the simul-
taneous culmination of them in combination, especially in
the Lake region, is productive of conditions similar to those
along the shore of the sea itself, and against which it is
absolutely imperative to undertake work which will bring
the dangers resulting from their combination within reason-
able limits by breaking up the combination of these two
destructive agencies. Since but one of these is susceptible
of treatment, efforts must be confined to works to resist
the storm-driven waters. In other words, dykes must be
built along the shore of Lake Okeechobee. <. 2y
“The investigations and studies made, the data collected,
and the information now at hand, all gathered from the
September hurricane, makes possible the working out of
plans to better advantage for securing safer conditions to
the Everglades, especially the Okeechobee sections, than
could have heretofore been possible.

When the best remedy has been determined, the most
practicable works devised, and the cost has been estimated,
the project canmot be soundly urged for adoption unless
expenditures required for securing the desired and neces-
sary protection are warranted by the benefits to be secured
and the financial ability of the area to pay. Asssessments
of taxes must not exceed the ability of the property to pay,
regardless of future benefits.

In planning for flood relief and for lessening hurricane
danger, it may seem that the expenditures necessary for its
accomplishment are large. The degree of proteetion nec-
essary should be carefully considered. If such protection
is for agrieultural purposes only, perhaps works affording
less degree of protection and at reduced cost, might be
Justified on the theory that almost any expenditure would
improve conditions, hence warranted. There are sitna-
tions, therefore, where partial protection may be wise and
where property losses at infrequent periods could be
borne. On the other hand, there are other situations, such
as the proteetion of towns and homes, involving the con-
sideration of human life, where anything less than com-
plete protection not only would be unwise, but a menace
to the lives and property intended to be protected, and

EVERGLADES DRAINAGE DISTRICT 13

where the provision of insufficient works might lead the
inhabitants to a feeling of false security which would
result in aggravating the danger, rather than ameliorat-
ing it.

With the above consideration emphasized, attention
is invited to works suggested for protection against Lake
Okeechobee during storms of hurricane character. Such
protective works should be considered from the same
standpoint as drainage works for the Everglades. The
plans of the Everglades Drainage Distriet are for main
drainage works only. It is not the purpose of the Dis-
trict to provide the secondary drainage works, or works
of Tocal character for local areas. Following the same
poliey with reference to storm protection works, it would
be the part of the District to provide the main struetures,
such as levees, around Lake Okeechobee only, but not the
levees, dykes or barriers for separating town or city areas
from outlying farm areas, or others of local nature.

The construction of an adequate levee around the South-
western, Southern and Southeastern shores of Lake Okee-
chobee of sufficient height to prevent hurricane driven
waters going over them, and of sufficient mass and re-
sistance to withstand wave action under hurricane con-
ditions, will require works of far greater height, strength
and mass, and at much greater cost, than any required
merely for retaining the waters of Lake Okeechobee under
non-hurricane conditions, but structures capable of re-
sisting the effects of such storms as that which occurred
last September can be built, and though at large cost, the
exigencies of the case must be its justification. The plans
worked out in this office contemplate :

1. Protective works which will be adequate to resist
the action of hurricane driven water from Lake Okeecho-
bee.

2. The provision of such works with as great economy
as is consistent with safety.

3. Protective works with which can be combined other
uses at small cost, thereby inecreasing their value and af-
fording additional benefits to the proteeted section.

With the foregoing principal points in mind, location
of the levee should be along the lake shore approximately
at the level which the lake will stand under normal con-
ditions; that is to say, between 14 and 16 feet. That the
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levee be constructed of local material and of such propor-
tions for differing materials, according to their resistant
qualities, as will be safe for the purpose intended, and of
construeting the same according to such design as will en-
hanee property, not only by adequate protection to the
same, but by making it more attractive and for better
uses.  With this point in mind the following is stated :

The Trustees of the Internal Improvement Fund own
practically all of the land on which the levee will be con-
strueted, and in many localities there exists a strip of land
owned by the Trustees between the levee and the high
water mark of the lake which can be reclaimed and pro-
tected against overflow. This land in its present condition
is of little value. The construction of the levee can be
so carried out as to form a high embankment 150 to 250
feet wide on top, which will afford attractive home sites for
the Everglades section. The building up of such areas and
the creating of attractive and valuable home sites will
greatly enhance, not only the land improved and made
fit for such use, but property adjoining. Sinee this land
belongs to the Trustees of the Internal Improvement Fund,
it does not seem unreasonable for the Trustees to join
with the Drainage Board in the expense of providing the
levee in such proportion as the Trustees and the Drainage
Board may deem equitable, based upon the enhanced
value of property after such improvement. If the Trustees
should deeline to join the Drainage Board in construection
cost, it is suggested that they deed to the Drainage Dis-
triet land occupied by the levee in order that the Dis-
trict may proceed with its construction as deseribed, and
reimburse itself in part by the sale of lots on its own ae-
count.

The construetion of such a levee would be carried ont
by using the present levee along the lake shore as the
outer embankment, and building a second at the proper
distance on the land side of the first, say at a distance
of 150 to 250 feet, or such other width as local conditions
warrant, and of filling the space between these two em-
bankments by pumping material from the bottom of the
lake in front of the outer levee. The resulting levee would
be an embankment about 8 to 10 feet high, and about 200
feet wide. Drawings and estimates covering the construc-
tion of such levees are shown herewith. The levee should

EVERGLADES DRAINAGE DISTRICT 15

be constructed of material at the site. Even though the
material be of low resistant character, such as sand or
muck, investigation indicates that there will be greater
economy in increasing the mass to meet requirements of
resistance, rather than haul material, such as rock, from
elsewhere and place the same along the levee, or of build-
ing a concrete wall. In many locations, however, rock
occurs at convenient depths for excavating by dredges and
depositing against the levee revetment. This can be done
to advantage. The construction of wooden pole mattresses
does not appear advisable for the reason that their cost is
considerable, and throughout the levee section there will be
much of the time when this mattress would be above water
level and consequently subject to rapid deterioration. Such
deterioration would not be obvious and would most likely
make itself known only under storm conditions, resulting
in failure at times when failure cannot be afforded. It 1s
not anticipated that such a levee as is here proposed is of
sufficient height to prevent the possible breaking over of
wave crests under hurricane force, but the great width of
the embankment is such as to resist serious erosion, just
as the shore of the sea resists the action of the waves. In
this connection it might be stated that the damage to the
ocean beach near Palm Beach and in the vicinity of Fort
Lauderdale did not extend to a strip of shore greater in
width than 90 feet on the immediate ocean side, and this
beach is of loose sand of low resistance. A width, there-
fore, of 150 to 250 feet appears to be sufficient for with-
standing any effect that might be expeeted from Lake
Okeechobee under hurricane conditions such as those which
prevailed during the storm of last September.

Inasmuch as these disturbances are in nearly all cases
forecasted several days in advanee (such was the case
with the hurricane of last September), there is opportunity
to remove such property as farm equipment, machinery,
vehicles and the like, in the areas near the lake, to the
higher ground provided by the levee for greater protec-
tion. The advantages of a wide flat-topped embankment
of this nature rather than a narrow rock or concrete wall
seems sufficient to practically place other types of levees
or protection works out of eonsideration. In addition to the
above, and aside from the protective feature, this levee ap-
peals as of great value, as has already been stated, in pro-
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viding attractive building sites along what would then be
truly lake front property. The embankment would have
sufficient width to aceommodate an improved road on the
lake side, with building lots immediately back of the road.
The present shallow lake bottom at ordinary high levels
and the exposed muddy marsh at low levels, would be con-
verted into a valuable navigable channel about 200 feet
wide, with a depth of water varying from about 6 to 10
feet adjacent to the shore line. Such advantages for build-
ing purposes, road location, water front and commodious
navigable channel would result in greatly enhanced values
of the land and shore line thus developed.

A levee such as the above, therefore, is recommended
above any other type of structure suitable for this locality
and for the purpose required.

OKEECHOBEE LEVEE

26 miles excavation 200’ x 8'=
8,135,100 cu. yds. at 12¢..... $976,212.00
Rock exeavation and riprap, 19
miles—200 cu. yds. per 100 ft.
of levee=200,640 cu. yds at

400 s e e e e 80,264.00
7 miles—150 cu. yds. per 100 ft.

55,440 cu. yds. at $1.60...... 88,704.00

Total 26 miles: ....nuwersas
North New River Hillshoro Design—
21.6 miles excavation 85’ x 8'=
2,872,320 cu. vds. at 12¢ .....$334,678.00
Rock excavation and riprap, 200
cu. yds. per 100 feet of levee—
228,100 cu. vds. at 40c....... 91,240.00

$1,145,180.00

Total :21:6 miles . :vmsenas $ 435,918.00
Total Okeechobee Levee, 47.6
17150 U S (P A S $1,581,098.00
Twenty-six miles of heavy levee divided into building
lots 90 feet wide with right-of-way 60 feet wide at quarter-
mile intervals across the levee, affords 56 lots per mile, or
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a total of 1,165 lots for four-fifths of the levee owned by the
trustees.

Value at $500.00 per lot ................ $582,000.00

Valvue-at:$To0.00 DR 10F . o amelan aneie nrvores 873,000.00

If the Trustees join with Drainage Board at ratio repre-
sented by $500.00 per lot, the heavy section of the levee
would cost as follows:

Everglades Drainage District ... ........ $563,180.00

Trustees of the I. I. Fund ....... o, 8 $582,000.00
and the entire levee would cost:

Everglades Drainage District ........... $999,098.00

Trustees of the I. I. Fund .............. $582,000.00

The heavier sections cover portions of lake shore exposed
to open water. The lighter sections cover the naturally
protected shores of the lake.

MEMORANDUM

Since preparation of the above report the following
Law has been enacted by Congress:

“*An Act authorizing a survey of the Caloosahatchee
River drainage area in Florida, and of Lake Okeechobee
and certain territory bordering its shores in Florida.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assem-
bled, that the Seeretary of War be, and is hereby author-
ized and directed to cause a survey of the Caloosahatchee
River drainage area in Florida and to determine what
control works are necessary for navigation in connection
with flood control and the cost thereof, and also a survey
of Lake Okeechobee in Florida and certain territory
bordering its shores and from Lake Okeechobee to the
Atlantie Ocean to determine what measures are necessary
for flood control, such as additional diking and outlets,
and further lowering of the levels of Lake Okeechobee.

See. 2. The sum of $45,000 or so much thereof as may
be necessary, is hereby authorized to be expended out of
any funds heretofore or hereafter appropriated for the
improvement of rivers and harbors to ecarry out the pro-
visions of this Aect.

Approved, February 14, 1927,

The above relates to certain work which, if carried out,
will be of great assistance to Everglades Drainage Dis-
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triet. If sueh work is carried out, it will be desirable
that the Board arrange with the Federal Government
for undertaking work by Everglades Drainage District
in harmony with whatever work may be done by the
United States. The coordination of the drainage work
by the Board and work of flood control and navigation
by the United States will result in greater benefit to that
section than the independent works of either without
reference to the other. This office will keep in touch
with the War Department in this regard and will furnish
information to the Board on the nuh;wet as soon as the
results of the survey referred to in the Act shall have
disclosed the nature of the works proposed, if any, by the
Federal Government, and the extent to which such works
and those of Everelades Drainage District may be coor di-
nated to the best advantage.

ADDITIONAL DRAINAGE CANALS.

It does not seem to be generally known that the main

canals at present constructed or under “construction in the
Lwlg ades, form but a part of the ‘complete plan for the
major Lanal system. That the present canals can drain
the Everglades is not and never has been claimed or ex-
pected b\ the Board. There is a rather widespread belief
that the present outlets are all that the Board have in
mind, even though they have taken pains to state the con-
trary. Hasty conclusions arrived at by judging drainage,
or lack of drainage, from the 1111@01:111]91&1 plan, are bound
to be incorrect.

To complete the drainage of that section of the Ever-
glades where work is alrcad\ well under way, 1‘(‘])10‘-;Pllt111“
an area of approximately 2,300,000 acres, certain existing
canals must be improved an__d new canals constructed.
Tables showing improvements to present projects are in-
cluded herewith and also a table of nmew canals showing
excavation required and the approximate cost of their
construction. The degree of drainage to be provided by
this system, when completed, will afford adequate main
drainage outlets for the area. The drainage coefficient
on which they are planned is represented by tlw equation.

20
= + 12,
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In other words, for areas of 20 square miles, near their
upper ends the cano.ls will afford a discharge capacity of
161% cubic feet per second per square mile. For an area
of 50 square miles, the discharge will be at the rate of 1415
cubic feet per second per square mile. For 100 square
miles of area the capacity would be at the rate of 13.8
cubie feet per second per square mile, and for 200 square
miles the capacity is at the rate of 1314 cubie feet per
second per square mile,

The eanals shown on Map No. 1 have a total combined
discharge capacity, exclusive of the Saint Lucie Canal, of |

31,900 cubic feet per second. The area of }swwlade oL

Drainage District served by these canals is 2,211 square
miles, and the drainage coefficient or rate of drainage pro-
vided by such canals is 14.4 cubic feet per second per
square mile, representing the removal of 54/100 inch of|
rainfall for 24 hours. This is exclusive of natural water- |
ways of which there are few, and omits from considera-
tion a few small areas near the coast served by other than
Everglades canals. That the above will be sufficient is
based further upon the assumption that the canals will
flow at the above capacity 1 foot below the banks through
low lands, and that prior to the beginning of the rainy
season the water table throughout the Glades will be re-
dueed to an average of about 3 feet in order that the val-
uable factor of soil storage may be taken advantage of in
controlling floods and for diminishing the peak load. It
is also upon the assumption that the secondary, or lateral
systems to be provided by sub-drainage districts are in
operation to a substantial degree. The method of con-
structing the canals of the Distriet heretofore followed
has resulted in obtaining a depth approximately 1 foot
oreater than that called for by the specifications, and the
width is, in nearly all cases, wider than that required.
The above estimates for discharge do not take these con-
ditions into consideration, but are based upon the neat
section of the canal called for by the specifications and
plans.

It will be noted that the canals recommended follow an
Basterly direction, reaching the ocean by the shortest
practicable route. This Bast and West plan is a depart-
ure from the plan recommended by the Everglades En-
gineering Commission in what is mmm(ml) 1_['tel_!('d to as
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the Isham Randolph Report. The East and West canal
plan has been described in former reports from this office
to the Drainage Board, but because it is a departure from
the Isham Randolph plans the reasons for this departure
are again stated here. Such modification does not consti-
tute any basic difference in the general principles of
drainage, but is a different location of eanals based upon
economy and efficiency. It might be here stated that in
the light of far more extended data and information now
at hand, and extensive investigation which this office has
made, which were not available in 1912, certain modifica-
tions are to be expected looking to improvement in the
original plan.

The reasons why this office recommends the Bast and
West Canal system as againt the diagonal system suggested
in the Isham Randolph report, are as follows:

1. The land of the BEverglades is low. Under best con-
ditions it has not enough slope to the sea to produce in the
canals more than a sluggish current. There is too little
fall to waste a particle of it. Unnecessarily long canals are
wasteful of fall. So important is this consideration that I
set this down as an axiom—a self-evident truth—that the
¢canals must follow the shortest route to the sea.

2. An examination of Map No. 2 shows that sub-surface
formation in the Everglades and discloses the other prin-
cipal reason for locating the canals Bastward toward the
ceean. Along the Eastern edge of the Everglades and for
some distance in places into the interior, the predominating
rock formation is soft and not difficult to excavate. IMur-
ther toward the interior extending generally North and
South, lies the hard rock of the Everglades. The excava-
tion of this rock eannot be done without extensive drilling
and blasting, which greatly adds to the cost of canal con-
struction. Character of rock is indicated on the map. If
canals were located running Northwesterly and Southeast-
erly, much greater proportion of their length would be
within the hard rock area, resulting in high cost. On the
other hand, with the canals following an Easterly direction,
they more quickly emerge from the hard rock area, result-
ing in less cost of construction. This is of special import
when it is observed that the upper reaches of the canals
are smaller and of less depth than their lower reaches.
Especially on Canal **B’" is this arrangement advantageous
for the reason that the depth of muck in the upper reaches
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is sufficient, or nearly so, to provide a canal of sufficient
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N O R T e e depth without rock excavation at all. This East and West
B3, o Vbt e S 4 system of eanals on the basis of cost can be constructed at
SR il in I | ¢ on the hasis C .
)

| a saving of more than $5,000,000.00 over a Northwest and
Southeast system of equal drainage capacity. The condi-
3 tions as to rock have been so well prospected and explored
that the above faets are indisputable. This East and West
system makes use of the long diagonal canals already in
process of construction in Everglades Drainage District
and on which work was begun in the early stages of the
project. They will perform their part in the general plan,
principally as connecting or equalizing canals, but they
will not be constructed to as great size as would be neces-
sary if they had been considered as draining all the lands
tributary to them from end to end.
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CONTROL WORKS

In addition to new canal construction above deseribed,
the provision of certain controlling works in some of them
- TH- ¥ will be necessary. It will be noted from the map that
'“‘A-‘I':;':"ié"" -3 Canals A, B and C empty into other eanals ah’eady con-
e _? structed. No controlling works will be necessary in the

nature of locks or dams in them. Canals D, E, F, H and
K empty directly into tidewater and controlling works of
a character similar to those heretofore provided at the out-
fall ends of other canals should be constructed in connec-
tion with them. Canal G is omitted from consideration for
the reason, as before stated, that the Dade Drainage Dis-
, : At triet is construeting this outlet. No additional entrances
- 7 =l are to be made into Lake Okeechobee by any of the new
' canals, hence no controlling works will be required at their
upper ends. An examination of the location of Canals D,
E and F in relation to existing canals which already have
locks for harmonizing the navigation feature, suggests that
the lock may be omitted and a dam only of movable type
provided. Canal H will be of such character from the
standpoint of water levels and its location with reference
to other canals that a lock will probably be warranted in
connection with the other control works. The lock, if de-
c¢ided upon, may be constructed at a later date after devel-
opment of the area along the canal shall have advanced
| o5 W - sufficiently. Based upon the cost of locks and dams here-
30 31 %2 3 34 33 3B 3 3B 3w 4 & 4 &

BIENNIAL REPORT, OFFICEL OF ThE CHILY DRAINAGL ENGMELR
TALLAMASSE FLORLA 133

..._+_____

ey

il e i




28 BIENNIAL REPORT, 1925-1926

tofore constructed, the approximate estimate for these
structures is as follows:
Loek and Dam Dam Only

Caraluldeans o i nom i oo $ 200,000 $ 55,000
Y s e o e 180,000 45,000
L . 180,000 45,000
URHBLTEL oo o olioeisoora sl s 250,000 65,000
CAnBIIRE. e rmoiermit B 250,000 65,000

2 e e $1,060,000 $275,000

The controlling works would consist of dam having con-
crete abutments and sub-structure having a part of the
dam of movable type, 50 feet in width, Everglades Stan-
dard Type. ;

TOTAL CONSTRUCTION.

Gravity System

R T R e $13,704,515.00

e BT R S e N 5,022,825.00
CONTTOL WOTKE. ... ..o oo ommonismiaios:scnic o mim s 275,000.00

| Okeechobee Lievee. .. .....oovuirinunn . 1,581,098.00
b e s T e o $20,583,438.00

'[‘h(? above represents a cost of approximately $8.95 per
acre for 2,300,000 acres of land served.

thervation of the operation of the drainage canals at
th.en' upper ends during the past five years and bearing in
mind the probability of further subsidence of the muck
soil, suggests that some time in the future it may become
desirable to install pumps in the upper end of each canal
at Loek Number One for draining the land adjacent to
L_akc Okeechobee into the Lake, and thence to the ocean
via Saint Lucie Canal, rather than through the entire
length of the long drainage canals to the sea.

Taking as an illustration an area adjacent to the Hills-
boro Canal through 9 miles of its length at the upper
end, it will be seen that the distance from the middle of
such tract to the lake is 415 miles, and thence from the
Lake via Saint Lucie Canal to the sea, 25 miles, or a total
of 2914 miles to the ocean. The distance from the middle

EVERGLADES DRAINAGE DISTRICT 29

of the same tract to the ocean via Hillsboro ("fanal would
be 47 miles. Thus the distance would be reduced by nearly
half. There is also the element of time. The Saint Lucie
Canal has about twice the velocity of the Hillshoro, hence
the time within which the water would reach the sea via
Okeechobee and Saint Lucie Canal would be reduced in
like proportion. In other words, water would pass from
the traet to the lake and thence through Saint Lucie Canal
to the sea, in approximately one-fourth the time required
for reaching the sea via the Hillshoro Clanal. There would
be the further advantage of relieving each of the drainage
canals of the water coming in them near their upper ends,
thus permitting the remainder of the canal to operate to
better advantage in serving its tributary area. The opera-
tion of pumps would be necessary only during flood peri-
ods. At all ordinary periods gravity flow would be main-
tained through the entire length of the canal. The quantity
of water which might thus be discharged into Lake Okee-
chobee from the area bordering the Southeastern, Southern
and Southwestern shore would reach a great volume during
the time when heavy rain storms would prevail and thus
increase the amount of water to be ultimately discharged
through Saint Luecie Clanal. The great storage capacity
of Lake Okeechobee, together with the margin allowed in
Saint Lueie Canal, will be sufficient to take care of this
additional quantity, especially in view of the certainty that
the improvement of present canals will tend to increase the
available discharge from the Lake. The Lake thus used
would be in the nature of a temporary storage reservoir to
reduce the peak load upon the canals. After the storm
rains have passed, the canals would resume gravity flow
and the water placed in temporary storage in the Lake
could be drawn off through them. This again illustrates
one of the advantages of the Lake as a storage basin, due
to its great size.

The work of constructing new canals and of improving
those now existing ‘is -suseeptible of being carried out in
such manner that blocks of land can be added in various
areas prior to the completion of the entire program. In
faet, upon the completion of half of such program there
will be a million aceres of land in Everglades Drainage Dis-
trict ready for settlement and cultivation insofar as main
drainage outlets are concerned. The final completion of
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such plan covering 2,300,000 acres under a reasonable con-
struetion schedule, would require about eight years. Refer-
ence to rate of drainage will be made later in this report.

CONTROL OF LAKE OKEECHOBEE

Since the drainage of the Everglades depends in so
large degree upon the control of Lake Okeechobee to pre-
vent overflow of Everglades lands by this lake, and since
there are now available much additional data relating to
lake control, attention is invited to the subject. Much of
these data are presented in the form of diagrams. They
have been prepared from our records of Lake Okeechobee,
together with rainfall and evaporation which affected the
lake. The diagram ‘‘RAINFALL, EVAPORATION AND
LAKE STAGE, LAKE OKEECHOBEE,” shows the
level of the lake, and rainfall and evaporation observa-
tions plotted from daily readings sinee 1915. It may be
interesting to know that this diagram represents more than
47,000 recorded observations. The elevations are shown
in feet above Mean Low Water at Punta Rasa, to which
datum Lake Levels are referred. The solid lines in the
lower portion of the diagram represent rainfall in inches
each month. The dotted lines plotted adjacent to rain-
fall represent evaporation in inches each month from the
lake.

From 1915 to 1918 inclusive relatively small amounts of
water escaped from the lake through the drainage canals
at all seasons except for oceasional short periods during
the peak of a rainy season when the canals reversed their
direction of flow for short distances of their upper reaches
and emptied into the lake. The small amount of water
coming into the lake and the short period of time during
which this condition prevailed, did not materially affect the
lake. Also, the low discharge capacity of the long drainage
canals had an almost negligible effect toward lowering the
lake from month to month, or from year to year. Their
cumulative effect in a period of four years probably repre-
sents a total of two to three feet. In other words, on
December 31st, 1918, Lake Okeechobee was probably two
and one-half feet lower as a result of four years con-
tinuous draft upon it by the drainage canals than it would
have been had all the canals been closed. Subsequent to
1918, the locks and dams in the several eanals emerging




i

_ RAINFAL

o

INCHES

206
L5 _.-‘/'- |
— | - | cAne| stnse | FeET |As
15
1 J7oras ey | mamvicarl | sor
l ToFAaL] MonTHLY | Evarc
67 é
°
8 e
1 I._..._-- - = —
6 L k= = ke O B
= -t
T
]
3 =)
y Yl ) PO N N N DO ETRON O - N I N N CH B BEH B N M R T -4 B LN R IECH RS N I ) b O IR v oy 4 R RIRE
A 5D Han|3 s slol &5 S W |38 gl s8] QR s 3 8] ¢l ) 98w X g) ¢l a NN ERRNRNNNEE 3 !
'} V-0 O % 5 an\u.gmt B o N qut % QQ @Q o L BN B
NN EEME NN NN NS G NN NNE <|B]3|2Qf§[¢|X E%%ﬂt:ﬁﬁk%%*ﬁ&é‘&%%t&%ﬁm%i"&%&%%“
/9/8 /9/9 /920




NOATE -  Sawv;

RAINFALL EVAPORATION AND LAKE STAGE f;g;’g
/Yot
L AKE OKEECHOBEE and <
'.’.'-;'l— =3 =
b | L i |'r 1
L [ ‘\._,/ \'-__"
o i /.-—— [ —— .sg jf -—-—/
— —— ) i / %5 -
LAKE| STAGE v FEET |ABOVE | rili.nk AT | PYvTA RASSsAl D il e —1
+2
+g"
o :4“ < |
iy | ramvkarl | soidb e e =
ToFAl  MoNMTHAY | EvaroRATion|. BoTfEpD| tive |~ | )
Ly : & il = —
o e
i == [ ___" C2 5 g 3 =5 19 e e | e [l
p— = = == _ = == —-_ﬁ':___ -—‘L_J——J-u___.._- M= —""-—- = — e = . o L
<lzls NRNRREEEREERR sunaﬁkmgﬁgﬁithnqkkmE NE RN RNN SN RN EERNN NN R ERNNEERNRRR
W = ] B n DN LT AV O T L Gl ER)
SIS SNN NN RGN R NS NNGSNNNNE NN NN RNANN NN NN S NNSNS N RGN NN MNANS NS NN N ENMNININEES

S S
/920 /9z/ /(927 /923 /9724 .

OFFICE ©F CHIEF DPRAINAGE ENGINEER , TALL,




7°om ppraxxmaf To 117 SEPTENMBER fo

NQTE -~  Sawr Lucie CAN. Qfsc/?af;_ge Increased .
e.
Ap,%‘axtma e/ Z 5 % 17 JCTOBER ~—

ELEV. FEET:

Irmme, ;a;“e Downward rernd
nd Compare with Frevious Years. ?“
20 = ] . = __i P ]
s ] T b P——
| /
TS T "':—'-—r-/_._
15 s
‘ .
I o 1'%
i =5 = - 2 A 1
ik T E=5 I = S S
- L--‘_-- e 1 -
IR NREY TN YR R B RSN SRR ® NS
NRNRNRIEY RIS MR BRI NS Q| S O &l %N
NN NNANENNNANSRNNNNENENNNNESNNESRENEN
/924 /925 , /926
N DRAINAGE ENGINEER , TALLAHASSEE, FLA. FEB. /927 R.




EVERGLADES DRAINAGE DISTRICT 31

from Lake Okeechobee having been completed, the dis-.

charge through the drainage canals from the lake could be
completely cut off when desired. The prevailing water
level of the lake, however, during the entire period from
1615 till August 1922, was such as to require little dis-
charge from Lake Okeechobee for holding its level within

desirable limits. This was due to the absence of excessive

rain penods within the above time. In 1922 there occurred
six successive months of heavy plempltatlon in the E\ er-
olades, resulting in a total rise of 5.0 feet in lake level, and
succeedmﬂ years continued to provide above the nmmal
amount of annual rainfall, of which 1924 and 1926 were
notable in flood pr oducmfr qualities,

The control of Lake Okeechobee is defined as the regula-
tion of its water level in such measure as will prevent:

1. Rise to the point of overflow.

2. Falling below the level of best usefulness.

The assumptions for control are:

To regulate the lake within a margin of fluctuation of
3 feet as nearly as practicable.

That regulation must be adequate to prevent overflow
from floods of an intensity not less than those of which
we have knowledge, to-wit:—1912, 1922, 1924, and 1926.

That control should be adequate for the maximum three
months period of these storm years.

The three months period is arrived at as the time ele-
ment within which control must be accomplished by reason
of the fact that all available records of past storms in-
dicate that if control is accomplished within the above
period, control will certainly be acecomplished for all other
periods. With the above statement of assumptions for
control, attention is invited to that part of the diagram
covering the period 1922 to 1926 inclusive as of special
application in the consideration of flood control. The above
might be taken as a basie plan for regulating the lake, but
which must be considered flexible and subject to such
variations as conditions require.

During this period, 1922 to 1926 inclusive, the Saint
Lucie Canal had not reached a stage of advancement
where it was of value in controlling Lake Okeecho-
bee. Not until October, 1926, did the canal reach a
construction stage affording a discharge capacity suf-
ficient to materially affeet the lake. In Oectober of
the past year the discharge from Saint Luecie Canal
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_became sufficient to have material effect upon the
lake, and its capacity has continued to inerease till on
January 1, 1927, it is discharging at approximately three-
fourths of its ultimate capacity. The effect of the canal
upon Lake Okeechobee since about October 5th of 1926 wiil
be noted upon an examination of the lake stage diagram.
In observing the behavior of the lake from October 5th,
1926, to January 1st, 1927, comparison should be made
with the period November 1st, 1922, till January 15th,
1923, and the period November 15th, 1924, till March 1st,
1925. During the two last mentioned periods there was
practically no discharge from Lake Okeechobee. The long
drainage ecanals were burdened with a surplus of water
from adjacent lands tributary to them and were not usable
to an appreciable extent for lowering the lake level. Tt
will be noted in both of these periods that the high level of
the lake was reached and continued for two and one-half
months and three and one-half months respectively. That
is to say, the lake remained nearly stationary during the
above periods. In 1926 it will be noted that the lake
reached the maximum elevation on September 29th. A
downward trend was established about October 4th. The
conditions relating to all these periods were similar except
that in the latter case the Saint Lucie Canal had been
brought into operation. Observing the 1926 period, it
will be noted that the effect of the Saint Luecie Canal was
promptly felt upon the lake and a downward trend took
place within four or five days after reaching its highest
level, and also, that the decline shown by the diagram is
steeper than at any previous time. The above is conclu-
sive evidence of the effeet of the Saint Luecie Canal upon
the Lake.

Attention is now invited to a second diagram on which
is plotted lake levels, rainfall and evaporation for the
vears 1922 to 1926 inclusive. There is also plotted and
shown by a dotted line the hypothetical level of the Lake
arrived at by assuming that water was discharged from
the Lake at a rate equal to that afforded by the Saint
Lucie Canal under operating conditions. It will be seen
that it was not necessary for the Saint Lueie ("fanal to have
operated all the time. In faet, it is diselosed that it would
have been necessary to use the canal as a discharge outlet
but a small proportion of the time. The further assump-
tion is that no water was discharged from Lake Okee-
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chobee by any of the drainage canals during the above
period, so that the entire control as plotted is from the
discharge through Saint Luecie Canal only, and with all
other canals closed.

In earryving out a regulation of Lake Okeechobee, the
records of the past several yvears are of great value in
working out a plan of control or of verifying the plan
heretofore adopted. These records indicate that it would
be advisable to have the lake not higher than elevation
15 feet on about April Ist of each year. Further in refer-
ence to the level of 15 feet as a working basis, the permit
from the War Department dated August 21st, 1924, pro-
vides in part as follows:

““That the said work, including the regulation of the
water level in Lake Okeechobee to a standard lake full
elevation of 15 feet above mean low water at Punta Rasa,
Gulf of Mexico, in accordance with the plans shown on the
two drawings attached hereto—are recommended by the
(‘hief of Engineers and are authorized by the Seeretary
of War—"’

There are certain conditions attached to the permit
not necessary to set down here. The regulation of the
lake about elevation 15 is in conformity with the permit
aforesaid. With the lake at elevation 15 feet or below,
shortly before the beginning of the rainy season, the Saint
Lucie Canal would be closed. The records indicate that
a further fall in the lake may be expected prior to the set-
ting in of the upward tendeney ordinarily anticipated
during the rainy season; that as soon as this upward
tendeney is established, even though the lake be below
elevation 15 feet, when rainfall has been heavy in the
watershed and the watershed full, indicating a further
rise in the lake, the Saint Lucie Canal should be opened
and should remain open throughout the rainy season.
After the rainy season has passed, ordinarily about Oe-
tober 31st, and the Lake becomes lowered to elevation
16 feet, if it has been above that level, the canal should be
closed so as to conserve water for passing through the
ensuing dry season, till about April 1st following. A
rise of the lake to elevation 16.5 by the end of the wet
season would not be disadvantageous from a lake control
standpoint, and would provide a larger margin to take
care of the succeeding dry season. The regulation of the

2—E. D. D.
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lake, therefore, as illustrated by the diagram, is based on
beginning the rainy season with a lake level at about 15
feet and ending the rainy season with a lake level of
about 16.5 feet. Such a program would have produced
satisfactory conditions during the plentiful or excessive
rainfall years, 1922 to 1926 inclusive. If, however, we
apply this sehedule of operations to the years 1915 to 1921
inclusive, there would have resulted periods when the
lake would have been too low for convenience.

The Saint Lucie Canal provides the means by which the
water of Lake Okeéchobee can be drawn off for prevent-
ing_ml_d_e:-_;_h'.a.bb‘ high Tevels in time of flood, Thus the
high level will be within control. But during a cycle of
Years of deficient rainfall, the lake will recede through
evaporation losses alone, even with all eanals completely
closed, and the downward trend eannot be arrested until
normal or above normal rain arrives. Hence the necessity
for conserving such water in the lake as practice may in-
dicate to be advisable for getting past the usual annual
dry season, The control of the lake is primarily against
overflow. Lowering the lake to prevent overflow will
naturally tend to produce lower levels for extreme low
water. It is to be expected, in faet it is inevitable, that
low levels will be occasionally reached which will be a
source of inconvenience and complaint in that territory.,
I wish to emphasize, however, that low levels are but a
matter of temporary inconvenience, while floods are a
matter of disaster, The sufficiency of the Saint Lucie
Canal as a flood control outlet for Lake Okeechobee with-
in“the range of operations from elevation 15 feet to 18
feet is indicated by the diagram. Control within a margin
of 3 feet between elevations 14 and 17, would be more
advantageous and can be carried out. The same works
will suffice. It merely means their application to the
lower range.

Additional discharge from the lake will be afforded by
the drainage canals proper, and this discharge will in-
crease as the present canals are improved, and as others
necessary for land drainage are provided, but no allow-
ance has been made on account of them in the control
plan.

The above is considered as a general plan only for regu-
lating the lake and must he treated as flexible and subject
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to such variations as conditions require. The regulation
of Lake Okeechobee, or any other body of water, under
wet or dry conditions such as prevail in South Florida,
within a maximum fluctuation of 3 feet as the allowable
limit, will prove no easy task, no matter how many Or
what capacity the canals may be. With a working limit
of 5 feet for Lake Okeechobee, the proposition of control
would be greatly simplified. Looking to the future ol
Lake Okeechobee and its regulation, the further subsi-
dence of soil around the muck seetions of the lake, together
with increased flow which will eome from the Kissimmee
River Valley and other water sheds of the lake as these
water sheds are improved by drainage, may bring about
the necessity of increasing the working margin for the lake,
and perhaps an increase in discharge capacity therefrom.
1f such increase becomes nNecessary, the changes affecting
the lake will come about slowly. There will be ample
opportunity of taking care of this condition should it
arise. Increase of the working margin must be obtained
at the bottom of the zone rather than at the top; The high
level must not be inereased. The working zone must be
inereased by redueing the low level. In other words, the
working level of 15 feet must be reduced to 13 feet, or to
such other level as future necessity requires. Any lowering
of the level of Lake Okeechobee affects the navigability of
the lake around its margins and its shallow places. This
will require consideration of the navigation feature over
whieh the United States maintains jurisdiction. The
Board are familiar with this question and it is not neces-
sary to deal with it here.

WATER POWER

As incident to the regulation of Lake Okeechobee, it has
been urged by many that the water discharged from the
lake through Saint Lucie ('anal would afford valuable
hydro-electric power and justify a development for that
purpose. An examination of the lake diagram will go far
in showing whether or not such is feasible. On this ques-
tion the following is stated:

Sincee the opening of the Saint Lucie Canal in 1925 the
discharge of water over the dam at Lock No. 2, as observed
by many visitors at that lock, has prompfed a number of
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ence to the drainage of the Everg!ades_, and embod(ilec‘{ f;\s a
part of the report a recommendation torCa p(iwe;. < :‘eet?o
ie CCana S -
nt on the then proposed Saint Lueie Canal. &3
11(1330113 to those who have read them, have been the (.aus;t:
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included in the construetion of the ]'11'ese_ut ]nr:'k and dam. :
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the Chief Drainage Engineer or of that of t({le I*.lmgme?trlzﬁ
ission i ' ; relopmer
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(H;::irﬁ]t“ Lucie Canal, it may be stated that the s-ugge:;tu?n&s
:111 the first and the conclusions in the second were .)fas.,e
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t have is d from Lake eechobee
not have been discharged ; b
Sai i the last five years, from
Saint Lucie Canal, and that o S e
6, inclusive, there woul@l have been ] v last
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t is seen that for the pas
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3 3 could have
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th%‘urth}érmoge, when the water le..ve_l conditions in the
canal and the discharge characteristics at the dam atre
understood, it will be appreciated that even Whe:;] wga(:;
is being discharged through the canal and over the
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in large quantities, there may be no power po.s'sibilities
attendant. The dam at Saint Lucie Lock No. 2 is of the
adjustable type. That is to say, the erest of the dam
can be raised or lowered so as to discharge a small or
large quantity of water according to needs. When the
canal is called upon to carry the maximum amount of
water (when Lake Okeechobee is at high stage), the gates
at the dam will be wide open and the water in the canal
will pass the dam with scarcely more than a pronounced
inerease in velocity as it flows between the piers of the
structure. The appearance will be like that of a stream
passing turbulently between the piers of a bridge. There
will be no water fall anything like sufficient for the
development of power. The low water level at the dam is
for producing a swift current in the canal so as to dis-
charge a maximum amount of water from Lake Okeecho-
bee. This adjustment at the dam of practically no head,
or of head entirely too small for power purposes, would
be maintained so long as Lake Okeechobee remained
above desirable level. These occasions, however, would
be usually followed by short periods when the lake is at
a safe level and with water flowing in from its water shed
in sufficient quantity to maintain the lake at such level
and at the same time afford sufficient water to be dis.
charged through Saint Lucie Canal for power purposes.
This favorable condition would exist usually for not more
than 30 to 60 days following high lake levels.

The present flow characteristics of the canal could be
so changed as to afford a fall of 9 to 10 feet at all times
when water is available for power purposes and this could
be done without reducing the discharge of Saint Lucie
Canal as at present designed. To change the present flow
characteristics to such as would be suitable for power
development would require an inerease in the size of the
canal of approximately 75%, at an estimated cost around
$2,000,000.00. There would also be the cost of hydro-
electric installation, and in addition, steam electric or
other auxiliary not included in the above figures. Con-
templation of such cost in relation to uncertain and inter-
mittent water power, available but for a small fraction
of time during favorable vears, and for no time at all
during unfavorable years, places the development of
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hyvdro-electric power of commereial charactet_‘ on this
canal beyond practicable consideration at this tl]]le-.
Aside from its consideration as a business enterprise,
there is another phase of the subject.
When the rainy season is over, there wo.uld be the
complication of storing a surplus of water in the lake
for the following dry season, and at the same time draw-

" ing off water for power purposes.

Evaporation from the lakc_m_'fiinari_l)f_ _2_1_1_1)9_1_.11_115._1_@ _a}_o_m.lt
55 inches per year, with variations between _;19'__!}1_(_:11&3.‘111
1922, a year of heavy rainfall, and 61 inches in 1.9_18{117
year of light rainfall. Between rainy seasons, ordinarily
November 1st to May 1st following, the.amounF of water
added to Lake Okeechobee from combined rainfall and
inflow from its water shed is usually less than the amount
removed by evaporation. Hence the lake may fall, even with
no water running out through the canals. Consequently,
it is necessary to carry over a surplus to compensate for
evaporation losses during the dry season to prevent Lake
Okeechobee, in so far as is practicable, from going too
low. )

Lake Okeechobee being a comparatively shallow body
and having low banks and flat sshores;3 tlEe allowable mar-
gin of fluctuation is very limited. This ia(-.ls dues_ not Ie;td
itself favorably to a wide range of r_*_egulatmns tfor drain-
age, irrigation, navigation, domestic supply, or power,
and an unlimited exploitation of the lake toward any one
of these features without due regard to others or to con-
ditions governing its behavior, would be unwise, would
complicate the problem of control, and prevent th_e regnla-
tion of the lake for the greatest general benefit of the
Everglades as a whole. .

Therefore, the feasibility of developing a hydro-electric
power of commercial value on Saint Lu{_:le- (‘aflial, based
upon discharge from Lake Okeechobee, 1s so improbable
that there can be no justification for enlarging the _canal‘
and for constructing a plant at this time. (l)bservatmn of
discharge at the dam for the next tl_lrfee: or four years w1}l
settle this question beyond any posm_blllt)' of doubt, and it
is almost certain to be settled negatively.
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LATERAL CANALS

The great importance of the lateral system in connection
with the main system and the effect which the secondary
works have upon the main system in affording satisfactory
drainage, justifies reference to the subject.

The main drainage canals are for the purpose of pro-
viding outlet for the waters of the Everglades. In order

that the main outlet canals may function properly, it is

necessary that there be lateral canals for collecting the
water and bringing it to the main. Main canals constructed
approximately six miles apart, as is planned, through the
Everglades, cannot collect the water between them. Their
effect without laterals can extend by a short distance each
side of the canal. The main can have no material effect
insofar as satisfactory farm drainage is concerned, for
more than one-fourth of a mile from it during heavy rain-
fall periods. Without lateral systems the main canals
would fail. During the rainy season the following would
happen:

Assume that the distance between canals is six miles.
Suppose that at the beginning of the rainy season the water
table between main canals averages 3 feet; heavy rains
begin. The result is that precipitation soaks into the soil
and there it stays, there being no way for it to escape
except by evaporation, which, during such times, is so in-
consequential as not even to be considered. The rain thus
falling and soaking in, gradually accumulates day by day
until the storage eapacity of the soil in the 3-foot depth
assumed, representing 6 to 7 inches of rainfall, is all used
up. Finally, when the soil has become saturated, further
rainfall stands upon the surface and the land is flooded.
Not until this condition has been reached is there any ap-
preciable runoff to the main canals. When this condition
is arrived at, however, the water flowing over the surface
from the flooded areas comes to the canals for all practical
purposes as rapidly as it falls, bringing a tremendous
amount of water suddenly to the mains, which must of
necessity fail to carry it. It is beyond all economie possi-
bility to provide main canals able to carry any such quanti-
ty of water suddenly dumped into them. -

On the other hand, take the operation ‘of the eanals in
conjunction with a complete lateral system. Let the
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assumption for water table and for rainfall be as belore.
The rain falling upon the land soaks into it. By seepage
through short distances it finds its way to the farm ditehes,
thence to the laterals, and through the laterals to the main.
Thus the rain of today promptly begins its way toward the
main canals and to the sea. The water is drawn off and
the storage capacity of the soil is restored, thus preparing
it for the reception of succeeding rains. The water thus
carried to the main canals by degrees permits the canal to
remove the surplus little by little and not delay the time
until flood stage has been reached before beginning their
operation. Only in this way will it be possible for the
main canals to serve their tributary areas.

A further examination might be made as to the function
of the main canals in the general scheme of drainage. The
main eanals might be likened to the sewer main of a city,
and the laterals and farm ditehes might be likened to the
piping system for the buildings of the town. No one would
expect serviee from the main system through the street
until his premises and his building had been properly
piped and connected with such main. This reasoning.is
applicable in degree to the main and secondary works of
a drainage system. This is especially and emphatically
true in the Everglades area where no natural water courses
exist and where the slope of the land toward the main
canals is insignificant. These statements are not ex-
pressed as a theory, but are set down as faets from actual
observation of the conditions which have at times existed
in the Everglades. There have been occasions where rains
of considerable intensity, 2 inches to 3 inches or more in
as many days, have produced no appreciable effect upon
the canals beeause there was no way for the water to get
to them. Instances have been observed where water ac-
tually stood on the ground within 50 feet of the canal with
the canal 3 feet below banks. The effect upon the canal
was negligible until water reached the point where it over-

flowed into the canal. Then there followed almost imme-
diately bank full and finally flood conditions.

This office has made careful investigations and studies
in reference to the lateral systems, and information and
data collected through several years in the form of re-
ports is available to any sub-drainage distriet desiring

them.
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'.l‘he intimate relation between main and lateral eanals
brings us to a further consideration. The building of ;1
secondary system for a small part of the area tril%utanr
to a main canal, will not afford full protection to the ~=mal);
area if the local works of the remaining area qhoul(ll not
.:-1[:-;(3 have been, at least in prineipal partE complt;_'tvd This
is for the reason that when the heavy 1';111’1" season cmm;’?
on t}!c large area will reach a flooded condi‘tim'l i)eforu h:
ginning to contribute water to the main, and after thi_'
l{()lldlfl()l'l shall have been attained, the s,ituat.ion will b?
like that al.ready deseribed where the secondary s\'qtent
doe‘s not exist. Hence, if good use is to be madeﬁf" the
main eanals prior to the construction of the complete lat
eral system, the area which they serve should be confiue(i
to those only where a substantial part of the secondary
system shall have been provided, and other area:e Intl%‘[( b
(».mn.p]ete]y divoreed from the main canals dur:ing i‘loni‘i
periods. Therefore, dykes or levees across the land must
be construeted by the sub-drainage district to protect the?r
locs.al areas and controlling works must be provided in the
main canals }\'hi(:]l will separate outside unimproved areas
or areas having no lateral systems, from those having co )
structed their lateral systems. As new areas ha\'ebthel']l:
[:i:teral systems completed, such areas can be added frdrlll
‘t;r:‘]‘e tofhme to those already taken in, and satisfactory
exp;ézteed-rom the mains and from the laterals can then be
The prngrgssive advancement of drainage can in this
way be carried out, but this prngressiv: advancem t
must be carried out as conditions permit. It will not in
m'.ally be practicable to take in isolated areas separatedg l:?-
wide expanses of unimproved territory from sectiony
already taken in and improved. It is desirable t}.la.t ne%
areas be‘taken in in an orderly and systematic method “f
progression.. Not only is this arrange;nent advisable frn(:n
the :-;‘ran_dpmnt already above deseribed, but also from tl
standpoint of preventing conflict amc:ng oth;ar areas il::
the use nf_ the main canals and the infringement of‘ the
rights qf one area against another in taking advanta f
the drainage works of the district. e
The Law under which Everglades Drainage District
n];eratg'ﬁ!,E provides -for the construction of the main drain-.
age works, and it is the policy of the Drainage Board to
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confine the works of the district to t_ht)s‘v of major chair-‘
acter. It is not the provinee of the district to provide .t‘u
lateral systems, but since the lateral systems and the lllrl]:l'l)
systems are so intimately related, il!’ld tak_en T(hget.h?r are
absolutely essential to drainage, it is a wise provision .ntl
the Law that the Board have control and jurisdiction over
the lateral systems and local \\'m_'ks to such extent as ”“t
said local works affect the main canals of E\'Pl'glailll‘.‘:
Drainage District. Anthority is \'v.t-atu(l_m ti}e Board )\-
Law for carrying out such 1'('guiat1ml‘ !n_ﬂns _l'eganl as
seems, in their judgment, necessary. ’}.1135 is an unp‘m'iinﬁ
subjeet in the administration of the affairs of the distriet,

EXTENSION OF TIHE BOUNDARIES OF EVER-
GLADES DRAINAGE DISTRICT

NORTHERLY AND NORTHWESTERLY.

[t has been suggested by many and u‘rged b,\"sm'nt-
that the boundaries of Everglades Dl‘allla}_‘:{’ I)mt.mf'tl
should be extended to Northwz!rd and knrthwesh\in’:
to include all of the area tributary to Lake (_)ktle-
chobee. In other words, that'tha water sheds of the
Kissimmee River and Fisheating Creek should bt"_ m[—:
cluded within the district and the drainage \\-m'k:-l.l(r_l
Everglades Drainage Distnc‘(_extended into ﬂwl 'auetf
area. The subject of extending the drainage _.uela {;‘
the distriet into far off territory mnot benefitec ‘}
the works of the District as at present existing, p-!o‘e-.
sents a different aspect from ex_tendmg the htmndaml:\
of the district into mearby territory already benefited.
and to be further benefited, such as the strip along t!w
East Coast and area adjacent to the (-alno_s;ah_atehee_Rlu;.
The extension of the boundaries of the district to lllt'flll(‘t:
the latter mentioned areas \}'111 be ‘dlscussed elsf-\vfhel (.
in this report. The boundaries of Everglades Di a‘nlmgat
Distriet on the North and Nnrth\vest"alreﬂd‘\' extend a l'(l'll
as far into this region as the benefits from the draumgo.
works in Everglades Drainage Distriet will reach 1.111(1911
the present plan for drainage. Hence from the hf.ﬂil{'-.
point of benefits from the works as now plz_mn(fd, either
dirveet or indirect, there is no good reason for n}«lgd}l:g
these large and remote areas to the Nnrthwar(} and ;\(?l]t‘ll
westward. It is true that the Northern and Northwestern
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areas suggested for addition to the distriet constitute a
large part of the water shed of Lake Okeechobee, flow-
ing into the said lake through the Kissimmee River, Fish-
eating Creek, and minor tributaries. It is true that these
areas contribute large quantities of water to Lake Okee-
chobee during the rainy season, having material in-
fluence toward producing flood conditions. But the pres-
ent effect which these areas have upon Lake Okeechobee
is a natural one, just as the rainfall upon the Lake and
lands of the Everglades is a natural phenomenon with
both of which the works of Everglades Drainage District
are compelled to deal. The control of Lake Okeechobee is
based upon discharging sufficient water therefrom
through the Saint Lucie Canal to prevent overflow under
storm conditions similar to those which have been exper-
ienced from 1912 until the present day. The natural flow
to the Lake from the Northerly water sheds has been
taken into consideration in working out the control plan
adopted. There does not appear to be necessity for chang-
ing the present control plan so long as these conditions
remain substantially as they are now. That is to say,

until systematic drainage work has been undertaken in

the Kissimmee River and Fisheating Creek areas outside

of the district. This subject is touched upon in a report
of the Chief Drainage Engineer on the control of Lake

Okeechobee submitted in 1913, with the following com-
ment ;

“*At some future time the drainage of the Kis-
simmee River Valley will undoubtedly be im-
proved. Canals and ditches will be construeted
for carrying overflow waters from the valley to
the river and the river will also be improved. Any
improvement to the river tending to increase its
flow and drainage work done in the valley would
cause flood waters to be transported more rapidly
to the lake, causing a greater influx and more
rapid rise in a given time therein than now oceurs.
The amount of water actually received by the lake
from the Kissimmee valley would also be inereased
to some extent, as the water brought more quickly
would not be subjected to as great loss by evapo-
ration as now obtains. The building of drainage
works in the territory to the Northward of the
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lake will therefore ageravate lake flood to some
extent. The same reasoning applies to other ter-
ritory adjacent to the lake. Consequently, the dis-
charge from the lake would possibly have to be in-
creased to meet new drainage conditions which will
come about through future development . . . .
These future conditions should be realized and
<appreciated now, but can be provided for when
needed and would be a part of the natural pro-
gressive development of the projeet.”’

The question presented to the Board seems to be whether
or not the time has now come for undertaking this pro-
gressive development of the project. If it is considered
that the beginning of a comprehensive drainage program
for reclaiming the lands of the Kissimmee River and re-
lated sheds should be undertaken at this time, then this 18
the time to extend the district to include these water
sheds and this is the ground upon which the same should
be annexed. If the area is taken into the distriet with
such end in view, then it should be understood that the 1
mill ad valorem tax which has been suggested by pro-
ponents of the extension plan, will be sufficient only for
making surveys and drainage investigations, but cannot
be considered as sufficient with which to even begin works
in the area. When the area is ready to begin with its con-
struetion work, then additional drainage taxes in the shape
of acreage assessments against land must be imposed for
providing money therefor, similar to the plan in operation
for Everglades Drainage Distriet.

In the event that the boundaries of Everglades Drainage
Distriet shall be extended by the Legislature to include
the Northerly water sheds, a tax of 1 mill as proposed
could be levied, the proceeds from which would go toward
vayving the cost of necessary surveys, drainage investiga-
tions, and the preparation of plans. After the plans have
been developed and the probable cost ascertained, the own-
ers of property in the area will be in position to determine
whether or not they will proeceed with drainage at this
time, If so, then it would be proper for the Legislature
to impose the usual acreage drainage tax in amount to be
ascertained.

The necessary preliminary Legislative steps are:

1. Extend the boundaries of Everglades Drainage Dis-
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triet to inelude the Northerly water sheds and annex these
areas to Everglades Drainage Distriet.

2. Make the Laws under which Everglades Drainage
District operates applicable to the area annexed.

3. Impose a tax of 1 mill on the dollar on all property
within the area so annexed.

4. Authorize the earrving out of drainagze investiga-
tions and surveys from the proceeds to be derived from the
above tax.

And at a subsequent Legislature, based upon the in-
formation obtained, if the deecision of property owners is
for carrying out drainage works, levy an acreage tax along
the lines followed by Everglades Drainage Distriet and
make provision for carrying out the necessary construe-
tion. In so far as the effect upon Lake Okeechobee is con-
cerned of improving this territory, it is not necessary to
give immediate consideration to this feature. In fact, to
intelligently anticipate what the effect will be will require
knowledge of the work to be done. Improving lakes of
the area as holding basins would tend to reduee maximum
runoff, while constructing canals or enlarging the Kissim-
mee River would tend to increase the rumnoff. But what
the ultimate effect of the combined works would be is not
determinable till the works to be constructed shall have
been decided upon.

There is attached to this report a map showing the extent
of the Northerly water sheds of Lake Okeechobee.

EAST COAST AND CALOOSAHATCHEE AREAS

As differentiated from the subject of extending the boun-
daries of Everglades Drainage District Northward to in-
clude the remaining water sheds of Lake Okeechobee, the
proposal to extend the Distriet to include the East Coast
strip and a strip along the Caloosahatchee River presents
a different aspect. First, there can be no doubt but that
both of these areas, the Coastal strip and the Caloosahatchee
area, have received, and will hereafter receive in larger
degree, drainage benefits from reducing water levels over
much of this section, and

Second, that there is manifest certain indirect benefits
not strictly of a drainage nature or not from actually tak-
ing water off of the ground, but nevertheless of great value
to these areas.
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A consideration of the benefits con ferred upon such all'c(a]m
justifies extending the boundaries of the District to li?crl;iqe
them. The reason for including such areas within 1de ‘.il{-
trict has been discussed thoroughly and at _length 1111 rag;
the past four or five years. The two principal (?01’]1:2;.1{:;; ok
tions from the standpoint of Everglades I_]ra_ma%e D!h:t et
are the securing of additional property within the Dis .1'1 :
and the addition of large population t!le.reto, both of pr ¥m.
importance in financing the works of the ‘Dlvst.ru.z-t;( ;q “:1(1—
cessful completion. There is urgent n_ecessnt} for : eir 3
clusion from the standpoint of finaneing anr_] ampg Jus]:“.‘
fication for such inclusion from the standpomt (tfl leflele ;
which the area proposed to be annexed have already hac
and will continue to receive. ' .

While the plan of extending the boundaries dof bE\éa;\
glades Drainage District as above 1'efer1'efl to undou T_t’i' y
affords the best method of placing the Dlstl'.lt?t in positio
for financing the work to final apd suc.eemtul completl‘on,
vet the extension of the boundaries to 1pelude these lgulcas
ho;;ends upon the wishes and desires of the peop.Ie g‘ltl]lg
therein. Though the plan for annexing these areas and 13
imposition of a 1-mill tax on property therein, accmnp%‘nﬁle‘
by the making of such property exempt from the -\-921-
giades acreage drainage tax, and though, as above‘ stqtf! (i
there is no question but that benefits have been 1ec.el1)\e
and will hereafter be received b?' _sueh areas, there has ee.p
and there still is strong opposition to nm_‘mde such tcrn.-

tory, while on the other hand there 1s considerable !-i}l})])l’?ll‘t
to the proposed measure. The Legislature has .hlrl(f’,‘ l(. e-
clined, or has at least failed, to enact the necessary ‘aw‘
for extending the boundaries of the distriet. W hethel_m
not the desired legislation can be passed at the next ser:mon
is a matter of conjecture. 1f it does not, or if it does 'not
seem wise in the judgment of the Board to press the passage
of such an Aect, there is the alternative of continuing alo_ng
the lines followed in the past, and while progress of gram.-
age cannot be as rapid as \}rmﬂd be possible underdt e l}’_;;
tension plan, still substantial progress can T?e m(ix e. ) k"

laving out a modified s(‘hedple of work dcmgne‘ tlo ld e‘-

care of definite, though restricted, areas, PO]]Sldel.ab eﬁ andn

can be provided with the necessary main canals for fil‘ 0;- 1—

ing outlet. In case of necessity, as an alternative, the 1ol

lowing is suggested :

EVERGLADES DRAINAGE DISTRICT o1
RESTRICTED AREA PLAN

Select those areas where the remaining main drainage
works can be completed at least cost, bearing in mind the
suitability of such areas for early settlement and eultiva-
tion.

Determine the amount of money which can be raised for
a period of say four years for carrying out the work in
such areas, and the taxes required to be assessed therefor.

Design the works for providing main drainage for such
areas and proceed with the work on such basis.

If such plan be decided upon, the area designated and
the works required laid out, it will be essential that the
work and expenditures therefor be confined to such areas
and to the budget for them until all of the work for the
limited territory shall have been completed before proceed-
ing to other areas. There is attached Map No. 3 indicating
certain areas selected by way of suggestion, and showing
the main canals for serving them.

The canals for serving these areas are parts of the final
system except that some of them would not be excavated
to the full depth and width required when they shall have
been extended to their full length for serving the entire
territory along them. In this way the works for local
areas will harmonize with and form a part of the complete
plan for draining the Everglades and will in no way con-
flict with the carrying out of the ultimate plan.

The above refers to new eanals. If the plan of confining
the work to restricted areas is followed, it will also be
necessary to limit present canals to the areas to be served
in part by the proposed new outlets. The area which can
be reclaimed in this way in four years would reach ap-
proximately 400,000 acres, which should be ample to
supply all the land necessary for settlement and eultiva-
tion for at least five years, or at the average rate of 80,000
acres for settlement and cultivation per year for a five
vear period. The above is in addition to approximately
90,000 acres now under some degree of settlement. This
is on the assumption that work on all of the new canals
and all of the old canals for improvement is carried on
simultaneously. Some of these units ean be completed
in two years, while others will require full four years on

a working schedule whieh finaneing will permit.
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T
EVERGLADES DRAINAGE DISTRIC
The affording of satisfactory drainage for such re-
i stricted areas will depend not only on the main outlets,
but also upon the organization of sub-drainage districts
8 and the construction of the necessary lateral systems by
them for taking advantage of the mains. Some of these
= areas are already within sub-drainage districts which are
on an operating basis and in legal shape to proceed with
o : their lateral systems.
i These areas are referred to in units. Cost of completing
: - the main works in each unit is tabulated. The arrange-
42 ment and areas of these units are susceptible of consider-
able variation to suit requirements. The units shown are
e by way of illustration and suggestion on map No, 3.
o ARrea No. 1.
5 Acres. Cost. Cost.
Lo Completion of Jevee
w| == and canal 30 ft. x 6.5
ft.—21 miles, 801,000
&1 cu. yds. at 15e . . .. $120,150.00
Half of West Palm
a8 Beach Canal Improve-
-f@fﬁﬁfﬁ; s 5 n'gant — 11;500,000 eu. e 0o
49 CTED) Arer Schquie 49 e yds. at 15e ........ 225, i
o e et 4l Half of improvement to
* =)~ Dam No. 2......... 40,000.00
% Botgll . jle M8 63,000 $385,150.00
L ARreA No. 2
Acres, Cost. Cost,
53 Canal A, 2.3 ultimate
= size, 65 ft. x 15.5 ft.
e —24 ft. x 85 fr—
Q 23.2 miles.
D42 Earth and muck,
. - 1,514,000 cu. yds. at
O 27, L T
57 7 Rock, shell, hardpan,
/ i 382,000 cu. yds. at
58 T 387,820.00
Half of West Palm
i Beach Clanal Improve-
@ ment, 1,500,000 eu,
yds: aldbel 0 225,000.00
a3
B P i e e e vy
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Acres. (tost. (lost.
Half of improvement | "
to Dam No. 2 ..... 40,000.0
Potal ... .sisasiais 73,600 $652,820.00

Area No. 3.

Acres. (fost. (lost.

Improvement to Hills-
boro Clanal for areas
3 and 4—half of total
— 1,917,400 cu. vds.
Ak 2h0: 5 ik enseomas

26,800 $479,350.00 $479.350.00

Area No. 4

Acres. (fost. Cost.

Improvement to Hills-
boro Canal for areas
3 and 4—1k of total
—1,917,400 cu. vds.
at 2BC ...caeaeenne

Improvement to Cy-
press Creek C-a_nal,
14, of total reqmrefl
for areas 4 and 5,
average 40 ft. X 10 ft.
__50 ft. x 10 ft. Less
14 Cypress Creek
(‘anal already exca-
vated, for 8.18 miles,
389,000 cu. yds. at

T e O

=t

$479,350.00

97,250.00

35,800 $576,600.00

EVERGLADES DRAINAGE DISTRICT
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=

Area No. 5.

Acres. Cost. Cost.

Improvement to Cy-

press Creek Canal 14

of total required for

areas 4 and 5, aver-

age 40 ft. x 10 ft.—

50 ft. x 10 ft. less 14

C'ypress Creek Canal

already  excavated,

for 8.18 miles 389,-

000 cu. yds. at 25¢. . $ 97,250.00
(‘anal New River, north

fork as required for

the area, 25 ft. x 10

ft—40 ft. x 10 ft.

625,000 cu. yds. at

ST T et ol O 187,500.00

A ] s B 37,500 $284,750.00

Area No. 6.

Acres.  (Clost. Clost.

Improvement of Snake

(Creek (Canal for

areas 6 and 7. 1% for

this area average 44

ft. x 9 ft. less ex-

cavation from pres-

ent Snapper Creek

("anal. Rock, 324,500

cu. yds. at 50¢; earth,

51,500 en. yds. at 15¢ 42,800 $169,975.00
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AreAa No. 7.

Tmprovement to Snake

Creek Canal for areas
6 and 7. Canal aver-
age 44 ft. by 9 ft. less
excavation from pre-
sent Snake Creek
Canal. 14 for this
area. Rock 324,500
cu. yds. at d0e.
Earth 51,5600 cu. yds.

Improvement of Snap-

per Creek Canal 3.9
miles to provide canal
33 ft. by 6 ft., 44 ft.
by 8 ft., 70,000 ecu.
yds. at 40e.........

Acres.

108,000

Cost.

$169,975.00

28,000.00

Area No. 8.

The work for num-

ber 8 will consist of
the improvement pro-
posed for (aloosa-
hatechee Canal be-
tween Lake Iiepo-
chee and Fort
Thompson, represent-
ing the excavation of
approximately 1,-
200,000 cu. yds., at
LT e e

Acres.

Cost.

$300,000.00

Cost

$197,975.00

(Clost.
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Permanent  construe-
tion at Lock and
Dam No. 2.........

This cost does not take
into consideration
the probability of im-
provement of this
outlet by the United
States as appears
probable under re-
cent Aet of Congress
authorizing a survey
of this section, to-
gether with a section
of Lake Okeechobee,
in the interest of
Flood Control and
for mnavigation, for
which survey an ap-
propriation of $45 -
000.00 has been made
available by (on-
gress. It may be
reasonably  antici-
pated that at least
some work will be
done by the United
States in this chan-
nel, which will re-
duce the cost of this
improvement in the
interest of drain-
age by Everglades
Drainage Distriet .

Acres.

Cost.

60,000.00

Cost.

$360,000.00
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ArgAs Nos. 9 1o 12 INCLUSIVE

Acres. (fost. (Tost.

In addition to areas

Numbers 1 to 8 inclu-

sive, there are also

areas Numbers 9, 10,

11 and 12 bordering

upon Lake Okeecho-

bee, remaining drain-

age for which is of

local character and is

being provided by

loeal sub-distriets .. 75,000

For all areas there must be ineluded the cost of pro-
tective works around Lake Okeechobee and of completing
St. Lueie Canal.

Lake OKEECHOBEE LEVEE
Acres. (lost. Cost.

Estimated cost—total
$1,581,098.00 of
which 14 is assessed
to Everglades Drain-
age Distriet and 14
to Trustees of the
Internal  Improve-

ment Fund ........ $790,549.00

Comrreriox oF St. Luce CANAL

Acres. (tost. Cost.

1,809,700 cu. yds. ma-
terial at 40e¢ .......
Total acres for which
main drainage work
will be provided in
four years under
above schadule is.. 493,400
And the total estimated
COSE 18 o anmimmivn oo
Or, at the rate of $9.37 per acre.

$723,900.00

$4,621,069.00

I_
{
\
I
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A part of the work, such as the Okeechobee Levee and
Saint Lucie Canal, is of general nature affecting the entire
District, hence the expense proper to distribute against
the area is about $7.00 per acre.

After work shall have been completed in these areas,
the various canals may be extended further and addi-
tional areas made ready as requirements dietate. The
foregoing will probably provide a considerable excess of
land over and above that which will be placed under but
even moderate degree of settlement and cultivation with-
in the next five years.

The 1926 Everglades Drainage Distriet acreage tax \

now in effect amounts to a total of $1,570,632.00 per

amnum, which is sufficient to support bonds to the extent
of approxima

ol 4 sdhuiemietedl |CSE Sathe’s Ruuefont Rt Akt

are now outstanding $10,255,000.00 in bonds. In addition ‘

fo the above the Legislature in 1925 authorized the is-
suance of $3,000,000.00 in bonds, and these bonds are
now on hand subject to sale. The remaining amount in
bonds which can be issued upon the present drainage tax
is consequently about $3,750,000.00 to perhaps $5,000,-
000.00, making a total of say $7,500,000.00, which, if bonds
are sold, will be ample to provide for the work above
deseribed, Hence, following the plan of selecting re-
strieted areas and of completing the works for such areas,
as has just been described, has the advantage that no in-
crease in taxes need be resorted to for financing the work
through this stage, It would be advisable, however, to
rearrange the schedule of taxes to apply equitably to the
areas which will be improved and benefited as differen-
tiated from those areas which will receive but little ben-
efit through the carrying out of the restricted work.

RATE OF DRAINAGE

The draining of lands of Everglades Drainage Distriet
is but @ part of the ultimate problem of its final reclama-
tion. After drainage has been accomplished there comes
the subject of colonization, or settling the lands and
bringing the same under cultivation. In fact, this is the
ultimate purpose of drainage. Perhaps this feature in
connection with the Everglades has not been as generally
gone into or as thoroughly analyzed as that of drainage,

tely $17.000,000.00 or $18,000,000.00. There |,
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but its bearing upon the drainage of the land is an im-
portant matter. The Board have before them plan‘s lfn‘l-
draining the areas, but they have not before _them nftrtt—
mation on which they ean accurately de‘rern_nno or for vi
cast the probable rate at which the lands will ‘he settlclet’
and cultivated. In my judgment, th_e area which fza-n‘ )(
brought under settlement and_c_ultn:atllnn each .;](.‘dl 1_5
not so large as the common opinion 111.(11(:at_es to be .pm-,-_
sible or desirable. The completion of drainage for an
area of 2,300,000 acres within eight years would meau;
that to keep up with the rate of land drainage, setr.lemelnl
and cultivation must proceed at a rate appmac!n_ng the
rate of drainage. To think of settling and cu‘l)hva‘rfl)n}ﬁ
even sparsely a practically untouched area of 2,300, ]{
acres in eight years is setting expectations upon settle-
ment and enltivation at a high Iimlt._ Jl}dg‘lllg by the rate
at which land settlement and cu]twat:oq have gone on
in this country, and also the rate at which certain see-
tions of the Everglades have been settled and placed un:
der cultivation, and making all possil')le a]lm\:ances :fm
difficulties and for vicissitudes from time to time which
no doubt have militated against more rapid development,
it seems to be that to bring under .h‘flt a moderate degr{eg
of settlement and cultivation additional areas of 40.-0)
to 60,000 acres per annum would b_el makmg_gnnd prog-
ress in this direetion. The completion of main drainage
works in those areas of the Everglades where settlel_n(_ent
and cultivation have already started, and the addltmn
of perhaps a hundred thousand acres per year fo;' a year
or two would provide a reserve of drained land for near
future needs, and after such reserve shall have been prﬁ]-
vided, the addition of more land to the 1'eser:ve c?_lll)l
proceed at a rate which will t.alv_ce care of any Pos:si e
need for agricultural land, but without carrying dl‘ll\ 1;115
necessarily large excess. Such areas shnuld_be selee E:'
in reference ta nearness to cente'rs of population, accessi-
bility to mavrkets, facilities for ingress .and egress, ch(:}lilt-
omy of drainage, and other c_onsudcratmns \\.'hlch mig
givre such areas a sort of priority over others in dramagei
settlement and cultivation. The f]ramage plan proposed
to be carried out by the Boal'é_l is of such nature fas lto
be well adapted to a progressive development of the
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above character. These are economic considerations in
the advancement of the enterprise. On the other hand,
there will doubtless be urged upon the Board the neces-
sity for more and more drained land aside from that
which will be required for satisfying the needs as con-
fined to settlement and cultivation. There may be ex-
peeted urgent demands for additional drained land in op-
der to satisfy the desire for more land to sell. This has
been experienced in the past and is to be expected in
the future, but the consideration of land for sales pur-
poses does not afford a sound basis on which to bring in
large areas year by year with no possibility of putting
them to use and bringing them into an earning state, or
of enabling such areas to pay the increased tax burdens
which must inevitably come by reason of expenditures
for drainage purposes. Such would result in a large
carrying charge upon the construction prior to its util-
ization, and the expense of maintenance for a consider-
able period after construction and prior to the time when
such works would be brought into use, not to speak of
danger of damage to the lands with no population to
assist in controlling such danger and the added expense
of protection.

An examination of Map No. 1 will diselose that a pro-
gressive development may be carried out under a wide
range of selection,

This larger plan, in a general way is similar to the plan
for restricted areas already discussed, but can be carried
out on a much larger scale, involving larger annual ex.
penditures requiring finaneing which the Distriet can
carry out, in my judgment, to very much better advan-
tage by extending its boundaries into the East Coast and
Caloosahatchee areas. The construction of drainage works
necessary under this plan would be the excavating of the
several canals to their full ultimate size and the provision
of all of the controlling works necessary for them. Such
plan would provide greater latitude in the selection of
areas in number, size and location. .

Whether the Board adopts the plan of the comparatively
small restricted area development or the plan of almost
unlimited area development will no doubt depend in great

measure upon the ability to finance the work, resolving
itself finally into:
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1. For the Larger Plan: Extending the boun-
daries to include the East (foast and Caloosa-
hatchee areas, as just and equitable and as advan-
tageous for adequate financing, and

9 For the Restricted Area Plan: To con-
tinue financing as at present and proceed with
the work on a restricted scale.

DRAINAGE OF THE SOUTHWESTERN SECTION.

Reference has been made to the drainage of the South-
western section of the Everglades with the statement that
the subjeet would be alluded to in a general way only.

This section comprises the area lying generally West of
the Miami Canal and South of Lake Okeechobee within
Everglades Drainage Distriet.

No drainage work of any important character has been
underfaken by the District in the Western and South-
western section. This section comprises a total of approxi-
mafely 2340 square miles, or nearly 1,500,000 acres. The
character of the area, its distance from the sea, and its
elevation warrants careful consideration in selecting the
best and most economical method for providing the main
drainage outlets for the territory. The area in general
differs in three principal respects from that part of the
Everglades where work is mow going on and heretotore
referred to. With the exception of the Northeastern por-
tion of this area, the l!_lllc_k_s(lil which predominates s
thin, varying generally from 2 fo 6 feet in thickness, and
is underlain with the usual lime stone of the Everglades.

Further to the Southward within the Everglades proper
the soil is even thinner, and in areas of considerable size
very little soil exists above rock formation. On the other
hand, some of the very best land in the Everglades is in
this area. Furthermore, its Southern location reduces
frost danger, whieh is advantageous in growing high class
winter erops and for some of the staples. Some of this
section is destined to be among the best producing areas of
the Everglades. In the Western portion of the distriet
the Everglades marsh gives way to the predominating
sand formation of flat pine woods, evpress swamps and
open prairie. The elevation of the Southern portion is
usually from 3 to 8 feet above sea level. The distance from
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t]'u- _mi(l(l_le of the tract where the surface elevation is ab
15 feet, is approximately 60 miles to the sea. It 1\5‘; 0;“
expected that the cost of draining this area \\'.ill .be : ao )e-
than an area of similar size in other parts of tlua-gll:‘d"['e'1
glades by_ reason of the greater proportion of ro -l"‘(il-
greater distance from the sea, together with tlwhl? t‘le
gt_-numl surface elevation. The lower elevation and rrm‘tel:
distance to t.hv sea makes necessary longer and lar(reré lea'el
age canals for carrying a given amount of water E\\'hi(]mtllnv
larger proportion of rock results in greater cost of :;. '-le
vation, s_md with all, it appears that local drainage ca xLl&)l-
accﬂ_mphsl}ed to best advantage and with greateﬂtbécnnl; :
by installing pumping plants for 11n\\'aierilll; ])i'(.It(‘{:?;ﬂ
|0(:a] areas. The probability that only by ]H:Ill]]il’]". c'
th.ls area be economically drained, Hlli{"&-‘;ts arranﬂ;m ar;:
of outlet canals with the pumping idea !i?n view %‘aci -
rangement would require departure from the pl;m k::lf ‘] a-ri
construction heretofore followed—that is, for lrl'a\'i‘rL'aml
eration. Ollﬂlets for remeivin'g water from Iocai-l‘ terr‘;‘ro{:-p'-
at ]eas't during storm periods, must be through the o )er;’
tion of pumps. A comparison of costs in the conutt'u‘ct.in .
rzftt:a.ma]s to afford drainage by pumping into th;em. ind:'1
:l:te:‘"a ;i;uch .]e-xsj; ‘cnst through the adoption of a pumping
\ 1 than any attempt to carry out drainage, even if
such be i_eamb]e. by gravity alone. sl |
mAu-ats;lll:;llrf t}hat pumps must be resorted to by local areas
n zing the main outlets, such outlets would be con-
structed in general according to the following plan:
On'It‘;ig general location for such main outlet system is shown
% the arem The carle il bt constrnetol e S
> 3 e construe i § ay
by excavating a single channel of Hl‘[i?ﬁ(‘i::ltth(il l:;:}i}}(]'“’rﬁ}'
carrying the water from its tributary area Thelewalm 011
}ﬁite;'::l])d\:'ﬁuld I;v tlE[li()SiTt'tl on each side 'r.u form a 1'etai(:1(-
g ¢ ankment or levee. As the e : 0% 3
sea, it \\'1]1. .bL.‘COIIlE‘.‘ impracticable tnee;é!a:le:alttriEltifld{ite:] .
nel of sufficient size at economical cost for {:ﬂl‘lﬁ‘illﬂl?{l‘é
1.?:!&: volume of water \fhi(*h must come to it, t-011.~:.{eq11211t]\'
th:;o;; mu»;: l;e h‘ad .t.(‘) digging two ('_hanu_wls and of placin.g.';
cavated material on the opposite side of each. These
Fhannels would be practically parallel and vary from sa\
300 to 3.000 feet apart. The exeavation from the east el .-ni
nel wou]gl be thrown to the eastward, and from t.he'\:'tqu
channel it would be thrown to the westward. These em-
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bankments would consist principally of rock. Afterward,
the muek soil within the area between these two channels
must be pumped out, or otherwise removed to the outside
of the embankments. Such will provide a wide, shallow
waterway. The water impounded between the embank-
ments or levees will travel down such waterway toward
the sea, but the surface of the water, at least during storm
periods, would be above the surface of the land outside.
Adjacent areas would carry out their local drainage by
providing levees around them, constructing lateral canals
and farm ditches within such area, of leading the water to
one or more central pumping plants at the canal embank-
ment. and pumping the same into the space or waterway
between such embankments.

In the extreme western edge of the distriet the land has
sufficient elevation to afford drainage by gravity until the
coast is approached. This section can be sat_ist'n('tm'i'l,\'
drained in the ordinary manner, but the cost will be higher
per acre than the eastern section of the (tlades by reason
of the large amount of rock to be excavated.

Map No. 4 attached hereto and the accompanying sketch
indicates a suggested loeation and arrangement of canals
for affording service to their tributary areas. The approx-

imate cost of main outlets for reclaiming the area will be
around $26.000,000 for about 1,500,000 acres. It is prob-
able, however, that not all of this area is of such character
or of sufficient value for agricultural purposes as to justity
intensive drainage, at Jeast for some time to come.

Though this area, as already stated, has in it practically
no drainage works of importance, yet the work done in
Everglades Drainage District is of value and importance in
connection with its drainage. The control of Lake Okee-
chobee through the construction of the Saint Lucie Canal
has important bearing upon this southwestern territory,
and the other canals constructed to the east and northeast
deflect the water from that section of the (ilades and reduce
the amount which would have to be cared for in the south-
western section. This southwestern area remains the most
inaccessible and is the most distant from centers of popula-
tion and localities in which improvements are under way.
Settlement and colonization of the Glades section will arad-
ually reach out toward it, but some time must_elapse be-

fore there will be demand for this land for agricultural

| needs. Hence the delayed improvement of this seetion ol

J
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shown to be approximately $4,531,000.00, and that 493,000
acres of land would be ready for use insofar as main drain-
age works are concerned as a result of such work. This
plan can be carried out without material changes in the
District as it now is, The completion of works for about
half of these areas can be brought about in two years, and
three years should suffice for completing the work in all
of these units. Allowing an aditional Year to complete
their secondary systems would make the foregoing areas
available in four years.

The carrying out of the restricted area plan appears to
be ample for all reasonable needs of settlement and cultiva-
tion. The four-year schedule outlined ean be carried out
by the District as it now is, but the completion of the units
suggested for the four-year schedule is by no means the
completion of all work for the Distriet and represents hut
approximately one-fourth of the expense for reclaiming
the area in which work has already bheen done, amounting
to approximately 2,300,000 acres. Tt does not seem likely
that the Distriet as it now is, with its low assessed valua-
tion of property, small population and large proportion of
non-produeing area, can advantageously finance the whole
work to completion. Hence the adoption and carrying out
of the restricted area plan does not reduce the desirability
or the justness of extending the boundaries of the Distriet
to the East Coast and to other sections. No matter what
plan may be followed, the problem of financing the work
will ever be at the forefront in importance. The benefits
which have heen and which will hereafter be received by
the adjacent areas and their towns and cities, and the de-
velopment of the Everglades as their back country, makes
such inelusion in the distriet and the payment of a nominai
tax such as 1 mill in the dollar of property, just and
equitable beyond any sort of question. These are the real
grounds for theipr inclusion. One of the results from such
inelusion or as incident thereto, is the benefit or advantage
to Everglades Drainage Distriet in financing the work.
Thus will advantages or benefits to each party come about
in a reciprocal way, and not of a one-sided nature,

The following tables ** I and “I"" indicate the amount
of money necessary to he raised by taxation for supporting
bonds issued to supply money for carrying out the work -
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£33.000,000
£ 5,000,000

$28.000,000

$28.000,000

$19,000,000

$ 4,000,000

pre-

all

vious issues)
Available for Work.

cluding

$ 5.000,000

$ 5,000,000

This Table is by way of suggestion oniy.

Zone

1

9

a8

4

5]

D-a

6

EVERGLADES DRAINAGE DISTRICT

TABLE ““1.7?

EvErGLADES DraNaGe Disrricor.

(Present Taxing Schedule Acreage Tax.)

Acres
186,000
311,700
350,000
392,000
668,000
206,000
2,000,000

Rate
$1.50
1.00
B
.60
a0
10
10

27.28.
$ 279,000
311,700
262,500
235,200
334,000
20,600
200,000

Total 4,113,700 $1,643.000
Ad Valorem Tax,

Everglades 1926 assessment, 1 mill. ... .. . $ 52,404

Grand Wotale o b oo tont o $1,695,404

TaBur ‘J.»

\'.\Ll'A’ru:J.)*. or PROPERTY |

N EVERGLADES DraiNace Dis-
TRICT SUBJEC

T T0 DRAINAGE Taxes—1926 ASSESSMENT.
Lands on which acreage tax is levied
Lands exempt from acreage tax on whieh

1 Mill tax applies........ ... . . .. 19,975,147.00
Railroads and Telegraphs 1,636,610.00
Personal Priperty. . .. 163,030.00

Kol s s e $52,404,416.00

The above does not include sehool lands and property
not taxable—$353,690.00,

EVERGLADES DrAiNAGE Disrricr Taxes—1996,

I mill ad valorem tax, 1525 assessment . . ., . $ 3242958
Acreage Drainage Tax, 1926 assessment. ... 1,604.061.40

—

Total Tax Assessed.. ... .. ceeeee . $1,636,490.98

“
...... $30,629,629.00 '

71



12 BIENNIAL REPORT, 1925-1926

The following is a brief general statement of the status
of bonds sold, issued, or authorized by the Legislature to
January 1, 1927:

Amount of bonds authorized by the Legislature $1 4,250,000
Amount of bonds disposed of for which money
has been received, exclusive of refunding

e e e O 11,250,000

Amount of bonds matured and paid off....... 1,000,000
Amount of bonds outstanding. . .. ....coov e 10.255,000
Made up of:
All issues except refunding. ..... %6,723,000
Refunding only.........coe-veee 3,532,000

($5,000 more of refunding bonds
were required to make up in part
the difference between call and re-
fund rates).

Amount of bonds on hand not disposed of. ... 3,000,000
Amount of bonds available for raising money
authorized by Legislature, 1995 o s aoie

Of which $1,250,000 5%, dated January 1
1926. deposited with Park National Bank

under agreement with Spitzer, Rorick & Com-
pany and $1,250,000 to be issued as of date
January 1, 1927, and $500,000 to be issued as
of date January 1, 1928.
The following amounts borrowed for paying cost of work
are owed by the Drainage Board :
Amount of notes to The Arundel Corporation

3,000,000

to January 1, DT o v e e T TR RS e $497,862.23
Amount of notes to Trustees of the Internal Im-
provement Fund to January 1, 1927........ 298,000.00

(COLLECTIONS.

The following is the statement of Everglades Drainage
District taxes, 1926, as shown by records of the Tax Agent:
Amount of aereage drainage taxes, 1926..... $1,571,631.82
Amount of ad valorem taxes, 1926, on 1925

- e st 32.429.58

A financial set-up for Everglades Drainage Distriet from
the foregoing and from other data might be stated in a

. general way as follows:
\ Area of District—4,114.000 acres.
\ Assessed value, 1926——3&5‘2,40-},000.00_—

LA
\
' _ \ \\J
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Iistimated value (sugges R
$262,000,000.00. e (suggested five times assessed value—

Population (1925
A pulafion (1925 eensus adjusted to 1927)—46,000
.-qmmmt of Distriet’s drainage taxes, 1927—$1 (;7-1 {iOU 00
Amount of Distriets’ £ s 1997
45t o istriets’  ad  valorem taxes, 1927—
'Kura] Everglades Drainage Taxes, 1927—$1,726.404.00
Average collections after cting ‘deli encios, 96%
il ns after deducting delinquencies, 969
Delinguencies pai
s paid by Trustees of g
mm]_t Fund as .I'equil‘ed by law, ?',:i tttI:e;l‘[:'!“emdl 3o e
'll'mal colleetions to Distriet, 100¢; %
‘otal bonds authorized 7 l':h
19:_;‘7_?;“‘250,000.“0‘ zed by Legislature to January 1st,
otal bonds issue and sol D
IR E _ sold—$11,250,000 00
gom{sf on hand subject to sale—%$3.000.000 (J.(l
] onds matured and paid—s$1,000,000.00 W
l(‘ffl?::l(}:l ol;Lt:t;lnding——fl:1(}.255,000.0(). ($5,000 more of
et o ds were required to mak in p if
iei_e.lm' between call and refund l'ates}.e e ey
Sinking fund required by ]aw—"",-'/':
Present debt not i in i
PR t including bonds out covered by notes——
]“)i?t?-liﬁsﬂilrl;fu ;,_Lcnﬁlrtahlo qltJli;iaTion of Everglades Drainage
strict xh ¢ rity from islature, Cha: 1456

Aolts of 1913, and amendments. o Doy
Interest rates on bonds outstanding: E i

Middle issues at 516%. Reoe;i]t“%:a]:;éq al;)tﬂgl': e ik
Bonds are serial maturi i et BT

. Bonds are : aturing from present till 1959. I

issues will probably be at interest rates fl'oml a'};{'hjt-ol" l;/t l};’. >
Interest payable semi-annually 5 i
No interest or prinei o

s I ipal payments have ever been post-
Refunding bonds authorized.

Refunding bonds issued ............. $3.532,000 0°
I“-lu(-h amount is included in outstanding i
tu:n"lbd statement. Proceeds from bonds are
10 e used mk('onsn'ur*ting canals and other
drainage works for reclaimi ands of
e iming the lands of
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Estimated cost of work for 1'ec.lai_mmg
2 300,000 acres where work is now going on
is as follows:

i l_lf:mt of work to date.. .$14,904,000.00
Estimated cost of addi-

tional work .......- 2(),584,000.00

O AR L R G e ...‘....JJ.—H\:,( .
Iutdl Wl . . R » D “"] [)”
: [I“)I wer acre VOl k ceom )h“l._ hf‘d s L‘hdl“(‘ll
L l v acc I =]
=t b 2 ac b l rt Ot an 2 I
'l.'_‘“ 11“5" -"LJ’(J[).(][){} acres ( ya i((]\ 1S5

chargeable against remainit : Lsh
triet when this area 18 developed) . .. - - ; 5
Firi % 0
(lost per acre for new wm'k_ (}l‘bln(i” part “

" this work must later be distributed again: =%/
additional BPER) v wosaewereis gaasiaise.

e for Everelades Drainage ,

Total cost per acre for Everglades Dramag S5 1B

Distriet work on 2,300,000 acres. skl _U 'ﬂ;)'{ . \.Fﬁnn 7
Estimated value of land when drained—ssol. 0§

per acre for agricultural purposes.

' IS AINAGE
EY RECEIVE " EVERGLADES DRAINA
MONBY RECEIVED BY B BROLADIS s
DISTRICT FROM VARIOLU ‘w' SOL RE. Fh OTHER
THAN BONDS AND TAXES

1925 and 1926

rl

Machinery, equipment and supplies ...... ‘}-}-(1}3‘5}:(_3#-;
]1\{;:(‘;1ltlllleldsl?(‘:}l)l(:ilnl ('ql‘.lpment set\uow et ]2;?;?}1;
E?i"inflt}l:n .1'.1'-0i;.;:l-1‘rl,-:.n-n't;:;'i.a]. z;1.1£1- .:;‘L;]}]ﬂieﬁ. S ggggg
B O win: bt prists, TenoTis ehae- i 10160

$51,793.09

POERL L o mhasiae s G e GRS )
CONCLUSION
i i is repor re
In addition to the matter set forth in this 1'(*!1)(?11‘5{“113;&_
ave numerous other reports, memm'am}a,.man_\-.( m{m-s e
orams and plans, and other da'ge and 111191'mat101{1ﬂ i]]: o
’T"i(:'l”\' every phase of the drainage project on lle
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office of the Chief Drainage Engineer, all of which are
available at any time for the use of the Board. It was
not deemed necessary to include the above in a report of
this kind. Furthermore, much of the subject matter and
some of the conelusions and opinions set down do not have
the supporting data therefor, or in some cases, the reasons
influencing such opinions. Such supporting data and de-
tailed discussions of the subjects mentioned are also at hand
for ready reference, if desired.

I do not know of any other drainage project in this
Htm\_\fﬁgf-{?&;q much_information and data_
Thave been accumulated during a econsiderable period of
years as upon the Everglades. The statement has been
made many times by engineers and others visiting this office
and making inquiry or seeking information on general or
special subjects relating to the Everglades, that they had
no idea there was so much information, so much data, or
such complete records on the subject. These data, records,
reports, studies and investigations cover:

Temperature, evaporation, percolation, soil storage, run-
off experiments, storage reservoirs, and topography.

Soil characteristies as affecting drainage and other
hydrological phenomena.

Information in reference to design, construetion and
costs of locks, dams, and other controlling works.

Costs of excavating canals, of building levees, and other
works of the district, both by contract and as undertaken
directly by the Board, information and costs on drilling
and blasting.

Classification of various materials encountered in canal
construction, including muck, sand, marl and rock in its
various stages of hardness, and charting such areas.

The subsidence of muck and its effect upon drainage,
water storage and pereolation ;

Approved and tested method of land surveys and the
cost of the same;

Instructions, rules and regulations for the use of the
employees of the Distriet, as engineers, inspectors, mem-
bers of survey parties, in the operation of dredges, the use
of cars and other vehicles, operation of locks and dams for
navigation and for water regulation ;

Maintenance, upkeep and depreciation of plant and

.
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equipment, together with maintenance of works con-
structed ; subsistence and housing of employees ;

Information in reference to bonds, taxes levied for sup-
porting the same, and for providing money for carrying
on the work;

The ascertaining and determining of benefits upon which
are designated zones for the levy of the differential drain-
age taxes.

The imposition of the ad valorem tax, extension of the
boundaries of the District, financing and other economic
considerations ;

The keeping and analyses of costs and accounts and the
distribution of expenses toward various projects and oper-
ating units carrying on the Distriet’s work, such as boats,
barges, dredges, machine shop, motor vehicles, and other
equipment, producing power from various fuels, lubricat-
ing oil tests, insurance such as indemnity, liability, acei-
dent, vehicle and other coverage, employees’ aceident risks
and ratio;

Information in reference to sub-drainage districts, their
works and their relation to Everglades Drainage Distriet,
digest of various laws affecting the Everglades Drainage
Distriet and the many sub-drainage distriets existing there-
in, and the construction which has been placed upon them,
and

Practically every other subject entering into or having
bearing upon the project.

These data, records and other information have been
carefully kept, are trustworthy. and are of constant value
to this office in earrying out its work.

With all this wealth of data upon almost every conceiv-
able subjeet in reference to the Everglades drainage pro-
ject in its many aspeets, it seems to me that it would not
be out of place to compile and print the same for more con-
venient use of the Distriet and for the information of the
publiec, There would be some expense attached thereto,
but the cost would be moderate and, in my opinion, justi-
fied by the value of the information thus made available.

Respecttully submitted,
F. C. ELLIOT,
(Chief Drainage Enginecer.
January 1, 1927.
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