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W i l J i om A • J • 1) i L t , J r . 

ABSTRACT 

Suspc· n(!(·u-sl'Jil.H:ut cone ·nl i' .JLions ~nd suspC'ntlcd-sedir.l<:nt 

di scha1·gps \.Je re d l.' tl·r:ni tH.·d i.u sc: l ,-- ctL: d l.'aua ls in St . Lu c ie , H<Jr tin, and 

Palm Rt.•a ch Count i<.·s, in f;out he asU·rn Flo t· id~-.. s\~ d i. tn<.:nt r a ting curve s 

\.Jere d cv t' l Opl!d to rclnt · ,.,.,1te r di.r.cla~rg(· to Sl~ d in~\.! nt concent rn tion 

at the tl•rl' t: sitt.·~ sampl ed . An (·va luation of the> ~..onc t:-ntration and 

S(·c!in;ent loads shO\·.rs th<"lt 1 nrt-;E.·r .:11 ~ .ount~ of suspE>nded sed iment were 

heing carri.t~d i n to t h(~ S • Luci.l· Riv ~ .. r c>~tu&:u;y than w •re be in g carried 

into th <.· Lo:-:Aha tc.hee Kiv(·r e$tuHry . 

Peat and muck soi ls in areas drained for agricultural planting 

and c it r us c u 1 t i v n t ion .:1 r C' r ca d i 1 y c a rr i c d by run off \.Ja t c t s into the 

mnjor canals that travers~ th e ~e g ion. 
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It\TRODeCTION 

The ~tmounts of sediment discharged i.nto tidal estuaries have 

been the subj~cl ,f incr Rsing concern to those interested in the 

change s in the economic, nlltural, and esthetic condition s of 

estuarine c.:nvironments. Although relativ ly de t a iled sludies alClVC 

been made in other coast a l ar~as, little or no information has been 

obtai~ed in south Florida. 

The purpose of this report is to present the results of an 

inv stigation on suspend •d sediment lond s carri d by three canals in 

southeastern Florida. Sediment, discharge, and stage data ,.,erP. 

collected during a norma lly high discharge period, July to November, 

1969, from Canals 23 and 24, ,.,hich discharge into the St. Lucie 

R1ver estuary, and from Canal 18, which discharge s into the 

Lox~hatch ' e River estuary. 

The investigat ion \vas made by the U. S . Geological Survey in 

cooperation with he Central and Southern Florida Flood Control 

District. The daily discharges for the three canals during the 

investigation , as well as the instantaneous discharges at the time 

the sediment samples were collected, \.fere furnished by the Flood 

Control District. 
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PURPOSE AND SCOPE 

The pri•nary ohjcctivt· of the investigation was to provide data 

on the pa rt i 1 e s i.zf' .1ncl ol ume of the suspended sediment transported 

by three ma jor c:1·-.al s th .1t discharge into the estuarine environments 

of the St. Lucie Riv . r. ~nd the Loxaha tchee River. 

A s condary ob j cc t i.vt' '~as to de tenninc what percentage of the 

tota l yearly susp ·nucd sc·diment load could be expected to have been 

discharged d:.1ring Llh·· p<:-riod studiE!d. The 20 weeks of the investiga­

tion rcprest'nt 38 percent of the year, during which time more than 

60 percent of the total Y'-=arly discharge of water was recorded. 

The project illso provided the opportunity to relate sediment 

tonnage d·scha r ge d to unit area drained and to volume of water 

disc ha rgpd from u~n t :l r (' a • 
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AREA OF INVESTIGATION 

The area investigated includes parts of St. Lucie, Martin and 

Palm Beach Counties along the southeast coast of Florida, as shown 

in figure 1. 

The area is drained by four major canals that discharge into 

the St. Lucie River and the Loxahatchee River, which enter tidal 

estuaries near Stuart and Jupiter, respectively. Canal 18 drains the 

south part of the area, and Canals 23 and 24 drain the north part. 

Figures 2, 3, and 4 show the boundaries of the basins drained by the 

three canals and the land use in the basins. The investigation tiid 

not include St. Lucie Canal, which cnrries drainage from its basin 

and inflow from Lake Okeechobee. 

The average annual rainfall ranges from 65 inches in the south 

part of the area to about 53 inches in the north part. Rainfall 

usually occurs in short intense afternoon shol-7ers during the sununer 

and as a slow drizzle of longer duration during the rest of the year. 

Rainfall records for Stuart show that the average monthly 

rainfall from December through June is 3.8 inches and from July 

through November, 6.2 inches. 

9 

Fig. 1 
near 
here 

1-~igs. 2, 
3, & 4 
near her . 



27~0' 

26"3d 

/ INDIAN RIVER COUNTY r s+~LUCIE COUNTY -

I CANAL 25 
>-e 

~I 
8• 
~I 
~tt. 

51 
WI CANAL 2.J 

~:--MARTiN couNTY s-4e 

LAKE 
OKEECHOBEE 

EXPLANATION 
5·48 
I 

CANAL AND CONTROL 

o .... _....~t.__~lp MILES 

A6i<.._;;_::;..LOJtAHArCHEE 
RIVER 

JUPITER 

WEST PALM 
BEACH 

Figure 1.--~p of southeastern Florida showing the area of 
investigation. 

I 



.. 

MARTIN COUNTY -------PAUiiETcH--cou;m---------
---------, 

/. ~ . 
/ ~ ... . . .. ~ . 

/ ...... . . . . . .. . .. 

( . . .. . .. . . . . . . . . . . .. \ . .. . .. . .. . 
\ DRAfNAGE BASIN OF' CANAL 

' ' ' ' ',-=-c::::I-=-IIIIJ.!Ii!P .. :;::I. ·!ll!!·llll=· =;::; •• ~ •••••• ' •••••••• 

EXPLANATION " 

CANAL 

[3 . . 
CITRUS GROVE 

~ 
PASTURE 

D 
FORES1; MARSH GRASS, . 
MANGROVE,AND URBAN 

DEVElOPMENT 

DRAINAGE BASIN 

" 
...... . . . . . . ...... . . . . . . 

\ :::::: 

. ........... . . ............ . ............. . ........... . . ........... . ............. ............. 
\ .......... ~--
----~--..a.a.a..a.a.a-•'...1 

9 .... __ _._ __ _.! IIII..ES 

DRAI~AGE AREA' 106 SQUARE MILES 

AIVIEAA 
lEACH 

rtaure 2.·-Map of the drainaae ba1in of Canal 18 1howina the land use 

PALM 
BEACH 
SHOR£5 



• 

. .. . 
I I ::::::::::: · ::::::::::: 

( '""' • . .... 0..... • .. .......... 0 
'J _,.-) ' : : : : : : : : : : : & : : : : : : : : : : : 

l . , J:·:·:·:·:·:~nnnnn .J I ... --:--. . . ............. . ,_,- . .. . . . . . . .::::::::::: , . . . . . . . . ::::::::::: 
I I . . . •::::::::::: 

& • • 0. 0 ••••• 0 0. 

.. .. • ::::: =::::: 
/ ·,.. .. • • & • • •••••••• 

J 
J 
:3 . ;I 
: :1 .. .. 
~ .l __ _ 

( 

• • .. • & & • 

.. & • .. .. • & • • • • 0. 0. 
\ t\1 ..... & ....... ooo:::::: •• • ooo ::::::o••.o -1 ' .-.....,__,./' . . . . . . ::::::::::::::::::: .. ::::::::::::::::::: 

27~• ......._. _.,_. ~ • • • a. • • .................. . . .................... I 
I \.a • ••••••••••••••••••• • ••••••••••••••••••·•· 

EXPLAN .. ,..lON > ... I ~'""· . • . • .. . ::.::::::::::::::::: o o o o o o o o o o o o o o o o o o o o o 
Ml ,_. a , , •, • • • • • • • • • • • • • • • • • • • • • • • z ~ • . . . . .. . . . ................. . 

==-= ~ z • .. • • • • oooooo• cAAiAL::::2:,;:::::: l_ 
CANAL ~~S · .. ·•· .. · .. · .. ~~~~~~~::::::::::::": 0

:
0

::::":":".":
0

:·: •• --

CITRtdROV£ ~~~~ \ :. :. >~R~,N~G:ii~~~:,~;~~;~~~~~;;~~;~;;;: .. 
D .. - \ ......... ••••••••o•• 

• • U • a • • • • • • • • • • • • • • • • • a a • • • •, =·= ..._, . ······••••o· ................. . 
PASTURE 

0
¥ :/-"-..--- :::::: • • • • • • :::::::·. ·-:·. 

~·:::: . .. . . .. . .. ·.·.·:·:·. ··:· 
0 I , •... • • • • • • • •·••.·•·.• 

:::: ••• 0 •••••• ~ •• ,:.• • ... 

FOREST, MARSH GRASS. I : :: : : : : : : : : :: ~"' .. .. . 0 0 : : :. .. 

MANGRouE,ANO URBAN , •• o o o o •••• o o •• ... .. ... 0 0 
•••• 

. ..,. . . . . . . . . . . . . . .. . . . . . . . .. 
DEVELOPMENT f • • • • • • • • • • • • • • • • • • • • • • ... .. • (: . 0. 0.. . • • • • • • • • • • • • • 

.... 
c 
» z .,. 
i 
"' 

I 
. . . . . . . . . . . . . . . ....... . 
1::::::::· ................... .. 

i (:::· . ::: /:.:.__ ~ 

I
I ........_,_,. ... :. a / ) _,./ 

DRAINAGE BASIN 

0'-""' __ ...._ __ ..~1 MILES '-c..:..::.;__/ \.._., 
DRAINAGE AREA: 160 SOUARE MILES 

; . 
rs.aur• 4.•-Kap of the draiua• •••lD of Canal 24 ahowiD& the laDCI uae 



The elevation of the land surface ranges from a few feet above 

mean sea level along the coast to 57 feet at the southwest corner 

of St. Lucie County. The entire area is of low relief, with the 

exception of an area of rolling terrain north of Jupiter. 

Thirty to 35 percent of the land is presently (1970) used for 

pasture and 20 to 25 percent for citrus groves and truck farming. 

About 30 percent of the total area is forest and marsh grass, and the 

remainder is occupied by urban development and coastal mangroves. 

(See figs. 2-4). 

Natural vegetation consists of cypress trees, pond grass, and 

sawgrass in the flatwoods and grass in the area of higher elevation. 

The soils are poorly drained sands or loamy sands that overlie 

limestone; the soils are covered with the characteristic peat and 

muc~ present throughout much of the area. This organic deposit 

is thickest in the north reaches of the area investigated and near 

Lake Okeechobee. 
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The natural drainage patte~n has been changed considerably 

by the construction of hundreds of small flood control and 

drainage canDls. These canals crisscross the area and finally empty 

into the major drainage canals shown in figure 1. The canals cut 

into the upper layers of a shallow water-table aquifer consisting 

mostly of sand and shell beds of the Pamlico Sand that overlie 

layers of sandy limestone of the Anastasia Formation. These upper 

layers are of low permeability, when considered as a water-

yielding zone, but they are permeable enough to absorb most of the 

rainfall, thus reducing surface runoff. The canals are generally 

fed by ground water discharged directly into them and by whatever 

surface runoff reaches them. 

Operation of the canal system is solely for the purpose of 

flood control and drainage during the wet season and for water 

managenaent during the dry season. The canal system has made possible 

the development of extensive agricultural areas. 

Increasing water requirements have brought about a plan to 

backpump water from the canals into Lake Okeechobee during high water 

levels for later release to agricultural lands during dry periods. 
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SAMPLING SITES AND PROCEDURES 

Depth-integrated s amples of canal water were obtained weekly 

at each of three stations on random days from the first week in 

July 1969 to the second \<1eek in November 1969. Canal 18 was 

sampled at the center and the downstream side of the bridge on State 

Road 706 approximately 300 feet upstream from Control Structure 46. 

(see fig. 2.) The s;.mpler was lowered and raised at a constant rate 

with a c rant -mounted sounding reel. Canal 23 was sampled near the 

middle of the canal at the protective cable about 500 feet upstream 

from Control Structur~ 48 (see fig. 3). The sampler was lowered and 

raised from a boat using a sounding reel. Canal 24 also was sampled 

from a boat at the protective cable approximately 600 feet upstream 

from Control Structur~ 49 (see fig. 4). 
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Samples were collected with a depth-integrating U.S.D.H. 59 

suspended sediment sampler with a quarter-inch diameter nozzle. This 

nozzle allowed an intake velocity to the sampler that was approximate­

ly equal to the velocity in the canal, and, as a pint bottle was 

used, the horizontal length of sample filament '"as almost 50 feet. 

Early in the investigation, samples were collected at one-third, 

one-half, and tl·lo-thirds of the width of each canal, but the analyses 

of these samples sho\..rt:d that the sediment concentration was the 

same for each sampled point of the cross section at all three sites. 

Therefore, for the remainder o£ the investigation, samples \<lere 

collected at the center of the canals only. 

Samples "1ere analyzed by the U.S. Geological Survey laboratory 

in Ocala, Florida. TI1e gravime tric method was used for the deter­

mination of sediment concentration, and the bottom withdrawal tube 

method together with sieve analyses were used for the particle-size 

determinations. Detailed explanations of the laboratory techniques 

used in water quality, sediment concentration, and particle-size 

determinations may be found in the references listed at the end of 

this report. 
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RESULTS OF INVESTIG TION 

Graphs of weekly measurements of gage height, discharge, and 

sediment concentration for Canal 18 are shown in figure 5. Except 

from August 24 to September 4 and September 17 to 24, there is a 

direct relationship bet\\•een discharge and sediment concentration for 

C~nal 18. This relationship, ho\ .. ~ever, is variable, as indicated by 

different sediment cone ntrations for the same discharge at different 

times. No relationship between gage height and sediment concentra-

tion is apparent from figure 5, probably because gate operations at 

Structure 46 prevented any direct relationship bPt\o~een gage heigh t 

and discharge. 

Structure 48 on Canal 23 is a fix~d crest dam with no gates. 

Water levels \o~ere above the crest of Structure 48 during July 1 to 

November 15, 1969. 

The graphs for Canal 23 (fig . 6) show in general a direct 

relationship between sediment concentration, gage height, 2Yld 

discharge. The sediment concentration deviates slightly from the 

general relationship dl.tring July 29 to August 4, August 30 to 

September 4, and September 29 to October 7. 
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The graphs for Canal 24 are sh~~ in figure 7. At Canal 24 

a direct relationship exists between discharge and sediment 

concentration, except for July 3-11 and July 17-24. The operations 

of the gate at Structure 49 also prevent a direct relationship 

• 
between gage height and discharge. 

Curves of sediment concentration versus discharge were 

developed for all three canals . (See figs . 8-10.) These curves 

sh0\-7 the maximum, minimwn, and median sediment cone en tr.a t ion that 

may be expected for a given discharge. Particle-size analyses were 

run on two samples collected at each site . One sample \ol:lS 

collec ted during lo'" flow and the other during high flo\o~. 

The results of the particle-size analysis for a sample frorn 

Canal 18 are shown in figures 11 and 12, from Canal 23 in figur~s 13 

and 14, and from Canal 24 in figures 15 and 16 . 
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The Subcommittee on Sedimentation Terminology of the American 

Geophysical Union (Lane and others, 1947, p. 337) classifies 

sediment by particle size as follows: 

Clay Size: 
Silt Size: 
Sand Size: 

Smaller than 0.004 mm 
Between 0.004 and 0.062 mm 
Between 0.062 and 2.0 mm 

The table below lists the particle-size distributions of the 

suspended sediment collected from the three canals. 

The similarity in size distribution of suspended particles at 

low and high disclarges and, conseQuently, at different velocities, 

indicates a uniform vertical distribution of sediments in the 

canals. This is because the whole suite of sediment si?.es must 

be in suspension ev~n at lo'~ velocities for that similarity to exist 

whC!n the velocities are high. 
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Instantaneous 
Sediment Discharge Pnrtic1e Size (Eercent finer thanl 

Concentration (cubic feet 

Sampling Site Date (milligrams per liter) per second) lmm 0. 5f11It!. 0.25mm 0.12Smm 0.0625mm 0.004 mm 

:anal 18 near S-46 July 11, 1969 0.2 Leakage 100 100 99 97 96 79 

:anal 18 near 5-46 Oct. 15, 1969 4 170 100 100 98 96 95 86 

:anal 23 near 5-48 July 11, 1969 6 40 100 93 85 77 73 66 

~anal 23 near S-48 i.."()c t. 15, 1969 8 170 95 91 75 64 48 16 

~anal 24 near S-49 July 11, 1969 11 140 100 100 99 99 98 72 

~anal 24 near S-49 Oct. 15, 1969 38 1,380 100 99 98 94 82 61 

* Data incomplete; sediment would not settle. 



Except for the particle-size data listed for the sample 

collected October 15, 1969, from Canal 23 at S-48, the table shows 

that the sediment concentration and dis harge have little to do 

with partic:le-size (mostly clay-size) of the sediment. The particle­

size data for this snmple are <tnomcalous because the sedL,tent would 

not settle during analysis; the Vleight of the segment withdrawn from 

the bottom of the sedimentation tube was deficient by the amount 

remaining in suspension. 

A study of the chemical analyses of these samples sho\.JS that 

there is no apparent relationship het\\leen sed iment concentration and 

most chemical constituents. 

La'" iron concentrations and high color units, suggest the 

pr sence of organic compounds i.n the water. This is furth~r indicated 

by the appearance of the samples at the time of collection and 

during analysis in the labor8tory. Of the three sets of samples, 

only the set taken from Cana 1 23 showed an increase in nitrate \oli th 

increase in suspended sediment. Two of the three sets of samples 

showed an increase in sulfate with increases in sedimen t concentra­

tion. Nitrate and sulfate are end products of decomposition of 

organic plant protein. No tests ware made of the sediment to 

determine its nature, but the fragmentary evidence strongly suggests 

its organic compositlon. 
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Table 1 shows the results of chemica l analyses of water samples 

taken from Canals 18, 23 and 24 at the sites of the con t rol 

structur~. s. 

Tables 2, 3, and 4 sho ~ the daily mean d i.scharge, sedimc:-nt 

• 
concentration, and ton~ pe r day of sediment for Canals 18, 23, and 

24 respectively. 

The monthly and annua l '~ater discharge for Can<-1ls 18, 23 and 

2lt for lq63 -69 are shown in t ahlc 5. The di s charge dur.ing July 1 

to Novembe r 15 re presents , on the average, about 70 pe rcent of the 

total yearly discharge of Cann1 18. During the 1969 calendnr year 

the samC' period repref:ented near ly 70 percent of the total. 

Similarly, for Canal 23, the discharge for July 1 to Novemb~r 15 

represents, on the 8vcragc, appro. imatcly 60 p~rcent of the yearly 

dischnrge, and for 1969 the discharge for th e same period represented 

about 60 percent of the total flow for the calendar year. In 

Canal 24 the approximate perc ntages are 50 percent of the disch8rge 

on the average and 60 percent of the total flow for the 1969 calendar 

year. 
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Table 1.-.Chemical analyse a of water from Canals 18, 23, and 24. 
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Table s.--Monthly and annual discharge, in acre-feet for Canal 18 at 

Structure 46, Canal 23 at Structure 48, and Canal 24 at 

Structure 49 • 

YUa JAil. Rl. MAl. .va. MAY .nlll JULY ""'· SEPt. OCT. IIOV • DIC, AIIIIUAL JUU l to 
mv. u 

196l 0 lOl 0 0 0 tsO 611. 2,600 9,910 11,920 2,760 1,110 l7,110 l4,0JO 
1964 u,tzo 4,410 789 so 1,490 1,no l,liO 9,560 U,JOO 24,600 17,810 5,6$0 102,200 6l,l..O 
l96S 1,010 2,900 1,500 77 0 2,660 2,730 6,190 5,100 14,41.0 U,6SO 1,610 50,690 lt,670 

1966 11,420 1,620 4,550 l,UO 5,150 23,950 2.4,240 ll,5SO 9,390 11,220 2,950 1,730 US,IIO SI,UO 
1967 lOS 714 206 0 0 1,500 11,700 10,150 1,750 21,410 6,640 , .. 72,060 65,ll0 
1968 0 us 0 0 571 14,900 13,900 10,140 e.no 13.360 4,150 0 65,710 49,200 
1969 290 0 2,030 0 3,110 4,930 S,SlO I,SIO 9,MO 11,400 &4,210 J,t.SO 64,370 44,570 

AVG. 1,510 l,l20 I,ISO 1,470 t,SSO 17,410 1,6l0 

ftAI JAJI • ... I(AI, Ara. MAY ,... JULY AUG. ""· ocr. -· *· AlllllAL JII.Y 1 co 
IIJV 

196) . . . - . . . ! 770 ],710 7,540 2,650 5,570 . . 
1964 . . 2, 720 1,110 2,320 1,700 U,590 

1

17,010 29,060 16,710 6,910 2,340 . 90,890 
1965 600 7,910 4,740 l,7l0 270 1,170 7,270 1,090 U,liO 23,160 1.1,740 1,210 ,,610 51,190 

1966 31,700 20,100 7,510 2,750 4,140 27,140 "· 710 29,150 11,770 45,470 s.tto 2,590 241,790 14J,OSO 
1967 1,100 2,170 2,560 e,tzo 480 5,470 1.7,610 11,530 J,OlO 15,730 1,790 540 72,400 49,260 
ltU 420 Jto JlO 330 S,6l0 51,600 59,200 12,l10 4,2l0 6,060 7,500 1,740 156,600 •·"o 1969 2,000 . 1,870 14,650 2,660 15,130 23,210 12,950 .U,SOO ZS,liO 51,220 zt,410 22,970 247,150 155,190 

AV'C, 7,)00 6,640 5,430 s,oso 4,700 19,SSO zs. 7l0 19,130 U,650 Zl,tto 9,430 5,290 lSt,SlO 97,410 

---r--- ---- - --
-~· · I . 

. -----. r·· . 
YUI 3M. na. teA&. •• JIAY J18 JULY AUG. OCT. AIII1AL JL'LI l Co .. ., 
196) 0 0 0 0 1,590 60 3,110 0 15,910 ao:Jao u:4lo lt:400 51,990 u:soo 
1964 16,020 11,910 4,310 S,SlO 13,660 1,390 16,360 36,140 21,150 15,490 16,470 16.690 &97,660 lOS.lto 

1965 16,160 u,uo 1.2,510 3,690 lSO 1,740 11,150 12,900 19,410 22,560 16,210 16,560 160,620 ll,UO 
I 

240,390 lU,490 1966 25,160 19,430 12,460 l,tso l6,l90 27,670 30,420 24,0l0 15,690 15,190 12,020 

I 
11,510 

1967 0 1,170 0 0 0 9,690 20,170 12,090 

t 

12,290 U,SIO 790 0 67,710 S6,9ZO 

1968 0 0 0 0 l:Z,OSO 14,120 JZ,SLO I 7,110 7,760 12,470 ,,sso 0 lSt,S70 62,420 

196t 3,400 0 11,760 760 11,310 21,240 u,a.o 52,690 l2,450 ''·* 47,070 34,660 ZU,OLO U3,6JO 

1,710 7~540 .... 2,700 1,190 22,140 lf,l40 ZO,Il 0 II flO 21 flO as no 13700 167.510 lt,470 



Tabl€ 5 also sho.,...•s that during February and April 1969 the re 

'"as no fl0\-1 in Cana l 18 and, lhc t.·efore , no s <. d'me nt discharg ·· . In 

January the sedi ment lo.1d mu s t hav bC'cn sm.-11, as Lhe disch::u ·ge w ·:~ s 

ve ry lot-1 tha t month . Ha L·ch, ~l:Jy, Jun e~ , and Decemb r Her . the only 

months (other tha n the months du ing .. 1h i.ch somples ,,ere coll ected) 

during whlch any signi f icant amount of sedimt~nt could have been 

discharged; hot-J •ver, figur~ 8 sho•,·.'S that th~ sedimen t concentration 

'"ill gene rally be bclo\" 3 mg/1 at di scha rges belo" 220 cfs. Examiru.l ­

tion of the da ily d i sc ha r gc s f or the p<. r · od not sampled shoHs that 

3 days in late ~OVt:1mbe r and 2 days in early l13)' were the only days 

in wh ich a discha r ge of 220 cfs \oras reached. It seems that at no 

other time co ul d the s~diment discharge hav ·~ exceeded 1 ton per day, 

and, therefore , the conclusion can be made that th~ annual ~uspended 

sediment discharged by Canal 18 in 1969 could not have been more than 

350 tons, of \.Jh ich 211 was discharged during July 1 to November 15. 

Analysis of the daily discharge data, c ompa rison of these data 

with other d i.scharge data for \olhich sediment concentrations are kno\m, 

and the sedim(•n t-transport curve s of figure 9 were use d in a similar 

manner to obtain an estimate of annua l susp~nded SPdiment discharge 

for Canal 23. On that basis, it \\'as es tima ted that the load carried 

by Canal 23 during 1969 did not exc ed 4,500 tons, of l~hich 3,310 

tons was discharged during July 1 to November 15. 
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A similar cxamin ~ltion of rl a ta f or Canal 2 '• discloses lhat the 

total suspend ed sed i . !~1e nt load d ischn ! \~·.f•d by it cn.Jr ing 1969 ,.;as 

about 9,000 t ons , of '"hich 6~810 \vas dis<.:ha r ~~ c.· d during July to 

Nov(~mbc r 15. 

The rel.'lt i onships hetW\.:!e n sc:di:11;:-•nt yie ld ond drainage area , 

• annual disch fl r ge , an d 1 n~ Lh o f c <: nal are shown in table 6 for all 

three c an e:~ ls . 

• 
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Table 6.--Relationships of sedUment yield with drainage area, annual 

discharge, and length of canal for Canals 18, 23, and 24. 

Annual 
Drainage Annual Sediment Tons Tons 

Len~th Area Discharge yield per per thousand 
Canal (miles) (sq. miles) (acre-feet) (tons) sq .mlle acre-feet 

18 17 106 74,690 350 3.3 4.7 

23 24 162 159,510 4,500 27.8 28.2 

24 20 160 167,570 9,000 56.2 53.7 

• 

·•· 



CO 1Cl.US10: S 

In contrast to C~na l 18 Cannl s 23 nnd 24 carry rel3Livcly l a r go 

quantiti s of sus p<.•ndc d sedimc:-~ t i ntu th • St. Lul~ i e River ef.tuary n t" 

Stuart durinA ll"i g h di schetr.ge. l·bx it''H!1· s c· diment-disch <! t r,e rate"' 

of 730 .:lnd 2,550 ton s per day and R\'ei: ~ge r a t e:. of 23 a ml 42 tons 

per day during JuJy 1 to l'.ove•·lbL•r 15 ' '' .::: t' P c omputed for Cana l 23 

and Can :.t l 24, rc~·pf~ctively, ,,~hilc CatE' 1 18 carriPd lit t le sed imen t, 

a ma x i mum of 21 ton s p<: r day a nd a n <: c r:1ge of 1. 5 tons per d .o y 

during the s &mc pe riod. 

Ch <.:;m ical ana lyses sh0\\7 that the \-J~l t e r from Cana ls 23 and 24 

are of similat· chemical qu~llity, but lhat o f Cana l 1 8 ha s l:Onsidera­

bly lower conccntr .n tions of taost constituents. 

The pre ponderanc e of citru~ groves in th e a r ea drained by 

Canals 23 and 21~ mety partly c}: plDin th e di ffe.: r t::nces in sedim<.~nt 

disch :trgc rates and in \.Ja tPr qua lity. 

J.tost of the sediment in the canals orig inates in the cultivated 

a r eas ; some o f it comes from the de composition of the vegetal 

matter in th e canals. The s cdi.~ent consists predominan tly of particles 

tha t r emain in suspension at low ve lociti~s. 
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Clearing of virg in land and pre para t i on of the land fo r· 

farming or po sture rt~ sulr s in an incr ase per unit ar a o f lht! 

amounL of sediment in runo ff wat <· t· . This is indic a ted by comp:1r i ng 

the d a t a for C ~ n a l l 8 , \.J h it. h d r · i n ;j r ,. l:J t i v ~ 1 y , i r g in H r r· n , '" i l h 

data for Canals 23 anJ 24 , which d r ain c111 are a t hat is e x t(·nsivel y 

deve loped for agricultur31 u se and pastur ~ . 

Incr<~;t s ing a g r icultu ra l act i v i ty in the :J rP 3 will proba hly 

increase the amoun t of su spended s ediment discha r~c d in t o the cana ls 

and estuariE>s in fu ture years. 
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Fl a t\~ood s: 

Hue 1· : 

Peat : 

Sed j nlen t: 

GLOSS .KY 

A vegetal f!nvirc nmeut charac: · cr i.zed by clu t> L\~rs 

of cypress tre ss tO'.-Jc· ring above the pond grRs ses m1d 

mar shes and separat'-·d by sav1grass. 

A soil of extremely soft cor.sisten<.:y . The term is 

app l i cd herein t o soils t ha t arc pr clomi.nn r"' tly an 

organic silt . 

An extremel y compres~~ble, but loose soil that is very 

d8rk in colo r and lvhich con t a ·ns much fibrous orga nic 

mate r ial. When dry, it floats and can be 

easily transported with surface runoff. 

Solid material that originat P. s mostly from soils and 

is transported by, suspenclf~ d in, or d posite d by 

,.,at e r; it i nc ludes chemical and biochemical precipi­

tates and decomposed organic matter, such as humus. 
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Sl?dimPnt discharS,£ : 

Tons per day : 

Trans i t v£' 1 oc i ~: 

1.1le rate at which dry Hc•igh t of s di men t pas~es 

a se tinn of a r.trcam , or is the qu;:~nti y of 

scdimt·nt· ~ as measu red by dry ,.n~ir.ht or by 

;ol ume , th.:-t t i.s d isch .:• rged in a gi v -n L i -nc . 

The s d iment that at any g iven ti.m is 

ma int ained i.n su spct'l S 'on by Lhc up\ .. ,arc.! compo­

nents of turhul~nt c urrents or lhat exists in 

suspension as a colloid. 

Tl1e quantity of materials in solut ion or 

suspension tha t passes a stream section during 

a 24-hour period. 

The v eloci ty at which the sC~mpler is lo'.·Jco red 

and rais e d. The v e loc ity shou ld be uniform 

and slow enou .-:· h to allow the air in the 

sample r to b _ compr e ssed by the inflo\<~ing 

wa ter proportional y to the hyd~ostatic 

head. 
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