
., 
J · 

J: ROOEEDI · .G ·s 

. 
OP THE 

' , . .... ..... 

,. ' • 
' .. ~ .. ... 

··:-:-- ))~' 

SOUTHERN Socr I~ . , · 
.... 

CIVIL ENGINEER 

Ann\1al Reports for r885 ~nd r886, 

WITH 

PROFI3SSIONAL PAPERS. 

No. 3 

-------·--·--------

p,\<;O:';'l'A l'IUJ"'l'IXG A;\'ll ro 111.1 :-;HING 1101,;SE 

J A Cl\:3().N \'I I.LE, f•'IJ:\. 
18$7 • 

. ., 

............. --·- ··-· 



Southern Society of Civil Engineers. 

OFFICERS FOR 1 8 87. 

LOUIS J. BARBOT, 
J. E. BOZEMAN, 
M. C. KOLLOCK, 
W. H. GLEASON, 

H . S. DUVAL, 
President. 

M. L. . LYNCH, 
J. G. MANN, 
S. F. LEWIS, · 
T. R. DUNN, 

Vice-Pres1dmts: 

J. FR.ANCIS L1<:BARON, 
Secrda?JI and Librarian. 

S. 13. CARTER, 
Treasurer. 

R. N. ELLIS, P. W. 0. KOERNER, 
CHARLES F. SMITH, M. C. A. BAUR, 

A. W. BARBER, 
D1i·ators. 

-4·1 2 . 



: • 4 ~·. • ' 

HEADQUARTERS. 

The rooms of the Society, and the office .of the Secretary., are 
at Nos.· 4 and 5 Bostwick's· building, foot of Pine street, Jack­

. sonville, Fla~ 

MEETINGS. 

REGULAR " MEETINGS. 

On the third Monday of each month, at 7. P. M., standard 
time. 

ANNUAL MEETING. 

Third Monday in January. 

FEES AND DUES. 

Seniors. 
Entrance fee ....................................... $ 5. oo 
Annual dues ........................................ 1 o.oo 

.f11111ors. 
~s.oo 
5.00 

It is requested that all changes of address be immediately com-
1nunicated to the Secretary. 
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cause of want of punctuality, i. e., lhe separation of members 
at distant points. 

The elaborate digests· of the Frenc h and Italian administra­
tions of public works, on which I have been engaged for Coun-· 
cil Engineering Society; the terrible earthquake, which has 
caused so much disaster and los.s in every way im~inable, dis­
turbing the usua l business routine and moving bodies to and fro 
c;mt of line, not only moved me out of line of reports, but made 
my duties much more onerous. 

Regretting that I cannot atlend to the duties, being so far re­
moved ·from headquarters a nd other members of the cominittees, 
I tender my resignation as chairman, and shall be glad to act as 
a member of the committees and contribute the result of my 
past study, as well as what I may do in fu ture, to the cause of 
the advancement of the Society, in which I feel the deepest in­
terest. · 

·Hoping I may look for the indulgence of our honored Presi­
dent and Society, and relying on your kind feeling, I remai n 

· Very trul y yours, 
Lours J. BARROT. 

DRAINAGE O F TH E SAR A S OTA S A W -GRASS. 

Report of J. F. LcHaron , of the Committee on Drainage and 
Reclama tio n. Read before th e Society, at the adjourned A nnu:il 
Meeting, February 21, 1887 . 

f.f. S. l)m.ral, Presidm t Sout!tem S(lcic~I ' Ci1·1'/ E11ginttrs. 
Sm: I h:we the ho nor to subm it my first annual report on 

Drn inage and Recla matio n, for the year r886. 
The only ,,·orh. of this kind that l ha\'<.: had the opportunity 

of personally inspecting during the last year, is the drainage of 
the Sarasota Sa '''·grass, in l\1anal<.!e coun ty, 1· londa, by the Flor­
ida Mortgage and Investment Company, (Limited.) 

This work is situated about three miies cas t of the new town 
of Sarasota, on Sar:tsota Bay, and was <:oncei' ed by 1'1r. Pier<; 
E. Warburton, late General ·Manager of that Company, and 

<.:<tr ricd out under 1'.is general <lircction and the imrncd1atc ~uper­
vis ion of IVlr. D. R. Greene, l'vlechanical Engineer, of New York. 
Levels were taken by lvl r. \\". H. Carrett, Ci,·il Engineer, and 
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Mr. H. C. Litchfield, Civil Engi11eer. Latterly Mr. Rich­
ard Paulson, . the Company's Engineer, has been m 
cl)arge. The fall was found to be 6. 5 feet from the 
surface of the saw-grass to tidewater in Phillip's Creek, 
and the distance 7,000 feet. Phillip's Creek is five miles 
long in a direct line and empties into the northern end 'Of Little 
Sarasota Bay. The distance by the sinuosities of the cree~ i.s 
probably twelve miles or more. A ditch was dug from the 
upper end of this creek, where the width is about six or eight 
feet, to the lower end of ·the saw-grass pond, and thence up 
through the middle. This ditch was .),ooo feet long and the 
creek was widened and deepened about 4,000 feet, and some of 
the points cut off, straightening it. 

The main ditch is r 2 feet wide on top, 6 feet wide on bottom 
and 4 feet deep, giving a side slope of ~to 1 foot. The mate­
rial was thrown up on each side. The work was all done by 
negroes, with shovels, under contract, and the total cost of the 
main ditch and outlet was $650, arid it is stated that the con­
tractors made $z. 50 per day; or nearly 7 cents per cubic yard, 
estirnating the outlet work the same as solid ditch, which is 
largely in excess, for the outer work consisted in deepening in 
some places not more than 2 feet, and straightening a few nar­
row reaches. A nearer estimate would be about 12 cents pt!r 
cubic yard, for earth actually removed. 

The area of the saw-grns~ pond was stated to be 500 acres, of 
which only 200 belongs to the Company, the b~tlance belonging 
to different individuals who are benefited by the operations of 
the Cornpany without any expe nse to themselves. 

The drainage area or water <., hcd was stated by l\fr. Greene to 
he about 3, 500 acres. 

The ditch was planned to carry off 4 inches of rninfall in an 
hour, as stated by Mr. Greene. The land is laid out into 5 ncre 
lots fronting on the main ditch about 350 feet. Each one of 
these lots is surrounded by a ditch , on its three sides. The :>ub­
drain is 3 feet wide on top, 1 foot on bottom. and three feet deep. 
They were dug by contract for $25. 

The surface of the saw-grass is appan.:ntly level. At the time 
of my visit, Decernber 28th , the soil \\·as dry and friable for two 
Inches below the surface. It then commenced to g ro w moist and 
at six inches water could be squeez.ecl out in the hand. l caused 
a pit to be dug on the drained land and found water a bout two 
feet below the surface about the same height as the \\'ater in the 
ditch. The soil is a !:>lack, mucky peat, growin~ finer and more 
decomposed as you descend. The top i'i quite light and porou~. 
The black, peaty soil extend'; for a depth of thre·~ feet. Then a layer 
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of sand about six inches thick is encountered and below that 
a layer. of fine, ~oft, sa.t~dy marl, unct~ous to the, feel,. about eight 
or ten mches thick and then sand again. At the pendd I visited 
the land, this region had experienced a dry tirrie . of about two 
months. English peas, radishes, and turnips, were growing 
nicely, and Irish potatoes were being planted. The. iuain ditch 
was completed in June, r886, and the land appeared to be com­
pletely drained . A small stream was running out of the side 
ditches, and the water stood about two ieet deep in the bottom 
of the main ditch, owing· to improper grade; no grade stakes 
were set, and the contract called for the d itch to be four feet 
deep. At the lower edge of the pond the ditch passes through 
a na.rrow neck of palmetto· flat which is higher than the average 
level of the sa\\•-grass, and so the bottom of the· ditch is higher 
here also. 

The saw-grass, in its natural condition, was evidently very soft 
and boggy. The Superintendent told me that when they com-
1uenced work that a horse would sinK. at one step to his body, 
but at the time of my in!?pection I rode my horse easily' over it. 

The main dt·ain was completed in June, and last fall, fiye acres 
of the land about in the center of the pond was broken up. It 
was then found impossible to do this with horses, as they bog­
ged in the rich muck, but it was easily accomplished with oxen. 
No gruhbing was required. The saw-grass was simply mowed 
down before putting the plow in. lt could be burned but if dry 
there would be danger of much of the soil burning up \\:ith the 
grass, it is so pealy. 

The total cost of this drain:1ge, including the side ditches, is 
$6. 30 per acre, making it by far the chea»esl land in Florida. 

The company propose to c ut an intercepting drain all around 
the ponci on the edge next the pine land, to catch the surface 
water and seepage from the higher lands, and although this is 
contrary to the theory and rules of lan~l drainage as laid down 
hy Frenc h and \\'arcing, J believe in tl~i:-; and analogous cases 
l'hat it will be desirable and dfo.:acious: .I was leq to this opin­
ion by ohsen·ing that near the edge of the po·nct, my horse sank 
deeper an<l the ground apr1eared more moist. 

The theory of drainage is tlwt the lines of th<:! drains should 
rollow the natural lines of drainage as sho,\·n by the supe1:ficial 
contours, and nc,·cr be at right angks to them, hut in this re­
gion the differences of len.!1 nrc so ,.<.:r ~' sl ight, and so much 
,,·;:ter is brought down during the rainy se·;lson from t.he almost 
lcvd ·pine lands, that 1 think rhe rule. which is a good one \n 
comparati,·elr hilly colmtrit-~, should h(· modified i11 this country, 
\yhere lands are so n~arly 1evd. 

. ~ 
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The outlet· of this drainage system requires immediate and 
careful attention. Unless the outlet is free and lowered the 
whole system is clogged. In this case it was never made 4eep 
en9ugh, and the creek was not thoroughly straightened as it 
should have been. After the completion of the work; and 
during the last rainy season, the banks of this creek _were over­
flowed, and the water swept across the bends. Unless these 
sharp bends are straightened and the creek thoroughly cleaned 
out to its mouth , the work already done will be jeopardised and 
probably rendered nugatory. 

I think the outlet of the main dra,in should be calculated to 
deliver the rainfall of at least 6 inches in not more than 1 hour 
from 500 acres. I do not think four inches enough. The 
grade of the bottom of the ditch should be made uniform at r.88 
per mile, which is ~II that can be obtained. 

Trautwine gives a table for the mean velocity in feet per sec­
ond in a rectangular channel 10 feet wide and 4 feet deep at 2. 27 
for a fall of L 5 feet per mile and 2.64 for 2. feet per mile. By 
interpolation we obtain 2. 55 feet per !:iecond for velocity, with a 
fall of r.~8 with a proportionate discharge of ro2 cubic feet per 
second, or 367, 200 cubic feet per hour. · 

A rainf;iJI of r foot on 500 acres would amount to r, 77 3,000 

cubic feet of water to be disposed of after filling the ditch and 
without making any allowance for absorption, would require 
nearly 5 hours to run off, but owing to the extremely porous 
and absorptive character of the soil the water would permeate the 
soil, alm6~t instantly, leaving a very large and almost unknown 
margin of safety. In case, however, of a heavy rain following 
within a few hours of another, a case might occur, where the 
subsoil was already surcharged with water, which had not had 
time to run off. In order to prevent any possible overflow the 
main drain should be made large enough to dispose of this rain­
fall before it could rise above the land. This would require for 
a precipitation of 6 inches in 1 hour a ditch too feet wide and 
4 feet deep, allo\\'ing abont 3 hours for the \,·ater to run off, 
and not supposing any ab:;orption. However, in the light of 
previous experience here during the ta~t rainy season, it would 
appear that the main ditch was probably large enough to carry 
off the water, under ordinary cir<.:umsta1i.ces, provided the outlet 
was properly preserved and maintained. 

The resull of thi'> experiment will be looked forward to with. 
great interest, for tbere arc millions of acres ol these lands in 
Florida. The land "·hen relieved of this surplus water appears 
capable of be:i.ring immense crops without exhaustion. It is at 
first sour from ~ superabundance of.crenic and apocrcnic acid: 



but this is neutralized by the application of lime which was being 
used here. 

Very respectfully , your obed ient se r vant, 
]. F RAS. LEBARON. 

COUNCIL OF ENGINEERING SOCIETIES ON 
NATIONAL PUBLIC WORKS. 

Report o f Louis J. Barbot, Delegate from the Southern Society 
o f Civil Engineers lo the Cleveland Convention. 

(Read before t!t.e Soddy May !7, r886.) 

CHARLESTON, May 14, 1886. 
To t!te Prr.stdmt and .Afembers of t!te Sout/zem Society of Cim"/ 

E11gi11urs : 
GENTLEt.fEN-lt is my pleasing duty this evening, as the 

repre5entative of the Southern Society of Civil Engineers to the 
Convention of the Civil Engineers'. Committee on National Pub­
lic Works, to say a few words about the Convention, which was 
held at Cleveland, Ohio, March 31, l886, to transform the 
temporary organi7,ation into a permanent organi7-ation and define 
its character and policy. For the action of the Convention 
during its session, I respectfully direcl your attention to the 
printed proceedings, whicl~ r had the honor to transmit to our 
worthy Secretary for distribution among the members, and for 
the character and purpose of the permanent organiza.tion, in­
augurated by delegates from the several engineering societies of 
the United States, I would refer you to the very able address of 
the Executive Board of th<: Council of Engineering Societies, 
prepared by L. E. Cooley, President. 

During the period of four months, extending from the date of 
the temporary organization, in the month of December, 1885, to 
the date of its transformation into a permanent organization, in 
the month of April, 1886, the Executive Board, through their 
zealous and indefatigable co-worker and Secretary, Wm. T. 
Blunt, had an extensive correspondence with and issued in­
formation in form of bulletins to the chairmen of the National 
Committees on Public Works of all the engineering societies of 
the United Stales, who tninsferr(!d ~uch papers to the seen~-


