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NITROGEN, PHOSPHORUS, AND TRACE ELEMENTS IN FLORIDA
SURFACE WATERS, 1970-71
By

Boyd F. Joyner

INTRODUCTION

For many years the U.S. Geological Survey has been the Nation's
prime collector of water-quality data., Most of the data have been
collected in cooperation with various state, county, local, and other
federal agencies, Since 1941 the Geological Survey has published,in
Water-3upply Papers, surface-water quality data on an annual basis.
Also, since 1964 surface-water quality records for Florida have been
released by the Geological Survey in annual State reports.

The purpose of this report is to summarize nitrogen, phosphorus,
and trace-element data collected at selected stations on a statewide
basis from Florida surface waters in 1970-71. The data were collected
in cooperation with many state, county, local, and other federal agencies.
Discussing the cause and effect relations and other significant features
of the analyses is beyond the intent of this report. Its scope is
limited to highlighting at least some of the results of the analyses of
the samples collected from the selected statewide network.

STATEWIDE WATER QUALITY NETWORK

The U.S. Geological Survey maintains a network of more than 500
water-quality stations on streams, lakes, canals, and estuaries in
Florida. The frequency of sampling at these stations and types of
analyses made vary according to cooperator and Geological Survey needs
and how the data are to be used in evaluating the water resources of

the State. About 30 of the network stations are sampled daily for
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specific conductance and water temperature measurements. Some stations
are sampled weekly for analysis for pH, specifie conductance,

chloride, fluoride, and phosphate., Many other stations are sampled
bimonthly or quarterly for biochemical oxygen demand, dissolved oxygen,
nitrogen and phosphorus species, and specific conductance. All network
stations are sampled at least twice per year for field water-quality
measurements and for laboratory analyses.

A statewide mass sampling of surface waters in Florida was begun
in 1966 to provide a synoptic statewide view of inorganic water quality
at low streamflow. This sampling was carried out at 500 to 600 stations
during May, which is the normai low-flow period in the State. Samples
were collected at all stations for a standard inorganic analysis plus
orthophosphate and manganese. The standard inorganic analysis includes
the following dissolved ion and physical determinations: alkalinity or
acidity, calcium, magnesium, sodium, hardness, potassium, irom, chloride,
sulfate, nitmate, fluoride, silica, specific conductance, color, pH, and
dissolved solids. The statewide mass sampling at these same 500-600
locations for virtually the same type of analysis was repeated during
the normal low-water periods in May 1967, 1968, and 1969. TField dissolved
oxygen measurements were added to the program in 1967 and laboratory
determinations for strontium and total phosphate were added in 1968,

In 1970 a major revision of the annual mass sampling of surface
waters in Florida was made. The program was expanded to include an
extensive analysis for about 40 chemical and physical parameters at 99
selected network stations. These stations were sampled semiannually,

in May during normal low flew and in September during normal high flow.



The network stations were selected to provide water-quality information
on (1) the major stream systems in Florida under differing hydrologic
regimens, (2) streams either little affected or greatly affected by
man's activities, (3) lakes either little affected or greatly affected
by man, (4) streams with high organie color, (5) selected major springs
and (6) selected estuaries. Figure 1 shows the location of the 99 network
stations. Table 1 lists the stations, using the same numbers shown on
the map. Table 2 gives the field and laboratory determinations made
for the selected 99 network stations, Also given in table 2 are sample
collection procedures, sample preservation, and laboratory analytical
methods.

The sampling of the remaining 400-500 network stations not included
in the selected 99-station May-September network continued for the
annual low-water period but the type of analyses (or the number of
parameters analyzed) was increased. Analyses for nitrate, nitrite,
ammonia, organic nitrogen, orthophosphate, and total phosphate were
added to the list of inorganic parameters previously determined on

samples from these stations.

SUMMARY OF DATA
Table 1 gives the number of samples analyzed in May and September
of 1970-71 and the ranges in concentration of the various nitrogen
species, ortho and total phosphate, trace metals, dissolved solids,
biochemical oxygen demand, total organie ecarbon, and turbidity. All
- data are released annually in "Water Resources Data for Florida, Part 2,
Water Quality Records." A brief summary of the results for each parameter

in table 1 is given below.
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TABLE 1.--SUMMARY OF AMALYSES FROM SELECTED 99-STATION MAY-SEPTEMRER WETWORE SHOWING RANCE®S OF DETERMINATIONS, 1970-14971

Pt T T T [ e
- i Organic 1 Ortho i Total
Hap Fitrate Hitrite Armonia | Hitrogen | Phosphate Fhosphate
Site & (NOy) (M0y ) (WH, ) | (™ P (P0,) (PO}
‘Mo,  Btatism Name Ho . (mg/1) Mo.| (mgf1) Ko, (mgS 1} iﬂo. (mgS1} Na. | {mg/1} Ho. (mg 1}
.1 5St, Marys Biver nesar Macclenny 7 0.0-00.3 6 | 0,04-0,07 4 10.01-00,1&6 | & | 0.21-00,78 4 ¢ 0.13-00.27 | 2 | 0.1B-00,29
2 Blus Cypress Lake near Fellemsre L2 0= B 11 J01- .06 11 | .p3-1.1 11 o5 3.2 12, . 04=- .23 11 L12-33
3 __Bt, Johns River near Melbourne L5 LO- 1,6 115 $02-.,27 413 | ,08- .42 (14 | &0-4,5 |15 . .04- P& (11 | 09- 34
4 Bt T nesr Cocoa 18 D= 5.4 15 - 8% (14 T 00- 27 15 [ 32— 3.3 17 L= L1312 L05- 39
ﬁ Ecanlockhatehee River near Chuluota 5 L0=10 i 5 23-2.4 L5 A5- 3.8 4 |1 1,0 - 1,3 5 2,5 -14 4 51 5.2 =15
i 1 -
'E__St, Johns Biver above Lake farney near Cemeva 1] 4= 3.6 11 L02-. .26 10 . ,03- ,55 10 X2 - 2.6 1o 3P 2.5 5 258~ 2.5
7 __plue Springs nesr (range City & 7 ,2-1.3 4 Ll 04 & . .08- 13 | & L10- .29 4 L7- 22 4 1= 2%
§ _8t. Johns River near Delamd [ 0= 4.6 & LOLeD B 4 ¢ .12- 03 & .56- 1.9 5 6= 01 3 T
9  Lake Eerr near Eureka § .0 4 L0 06 &, 05~ 09 3 W15 45 ] 2= 03 4 - 07
.10 Lake Lowery nesr Halnes CLty 4 . .0 4 L02- .07 b D&~ 14 4 W57= 1,7 4 L6 .00 & L10- 21
1l  Lake Apopka at Winter Carden b4 0= 1.0 4 L 01-1.7 L b 8- .58 § 2.7 =13 4 L15- 1.7 L4 A2- 1.5
3 Apopka-Besuclalr Canal near Astatula Y6 0= 1.0 6 . .02~ 37 [ & .03~ ,SB 6 | .24~ 7.0 & LA1-1,0 T el 37-2,8
13 _ Lake Dors at Mt, Dora © 3 0= .3 30 . 04- 12 3 .03%- 11 31 7.8 - 4,7 2 W19« 67 | 3 | .45- 1,1
14 Lake Yale at Grand Island T4 .0 4 - ,01- 08 | & | .08~ .20 4 | ,70-12,5 4 08~ .23 & | J17- 40
w 15 _Lake Griffin at Leesburg (4 . .0 & .02- .07 P b 07~ 131 T & 1 L 62- 4,0 A ,03- .10 | & | L 15- .26
M\ Okiswaha Biver at Mose BLuff 19 - ,0-3.1 19 [ .0i- .90 13 .02- 26 (13 | .3%- 3.0 17 04,25 |17 7 ,08- 32
16 Lake Welr st Cklawsha L4 .0 § | 0le 06 | 4 D4 1B & L A40- 2.3 4 | 0l- o4 | & L03- ,0OF
17 Silver Springs at 3ilver Springs P4 L 2. 6= 2.9 & 00- .02 & 1 ,03- 07 & ,05= 1.0 A Lil- 15 | & . l&- .27
18 Orenge Leks at Orange Lake b 0= .1 & L0l- 08 4 | .00- L1l | & .6l= 1.5 4 .05- .13 4 . .11- 7B
19 klawahs River below Hodman Dam near Orange Springs 8 0= L2 & L= .02 8| .04- .09 | 8 .12.1.2 ] L0316 8| .06~ ,38
20 St. Johns River at Palathka b . D= b 4 | .D2- 05 4, .05- .08 A 0= 4.5 A L05- .14 4 . 09— 24
21 Rics Creek near Palatla 4 L 0- 3.4 4 | ,03- .38 4 06 JTT 4 ,853- 2,2 0 -- 4 | .8B- .15
22 St, Johns River at Jacksonville 17 0= 1,8 17 00~ .39 13 . ,00- .39 9 ,28- .35 |18 L0o- .53 |16 | . 19- 59
23  Meultrie Creek st State Hwy 207 near St. Augustine 4 - 0=3.0 & 02- .08 4 | LDR- 15 T &4 LA2- 92 4 L6~ T2 4 | .25- 78
_24  Flshesting Creek st Palmdale 13 . .0- 1.2 1&3 Ji- 08 & .07- 30  § . .51- 2.2 12 - 00 |12 ] ,12- 1.1
25  Indian Prairie Canal sbove 5-72 near Okeechobes 15 0= 7 15 L01- .08 14 65- 82 14 L23- 3.1 14 L05- 1,9 14 L12- 2,1
25 Shingle Creek at Airport near Fissimmee 5 - L3 .5 L02- .05 5. 05- 12 . § 25=- 1.3 51 2.9 =20 5| 3.0--20
27 Lake Tohopekaligs at Kissimmee 7 WO0- & 7 L0i- 11 703~ 20 T WGi- 2.1 7 L23- 2.6 7 L37= 3.1
_;g Kissimmes River at 5-65 near Lake Wales 5 ] 5 L02- 05 P 5T 05 A7 0 51 63~ 4.4 5 - 18 51 Jil- 42
A9 _ Fissimmee River above S-65E near Okeechobees 15 z__|1s L01l- 11§10, ,03- 43 |10 | ,30- 2.9 |13 WA= 1.5 (13 ] L11- 1.5

4/ Mumber of analysas



Table 1-Contioued

Hap Arsenic Cademim Chromium Cobalt Ircn Lead
Site As) (ed) (Ccr) (Co) (Fe) {Pb)
Wo, Station Hame Ma, [il) Mo, {uell) Ho, (ug/l) Mo, {ugl1) Mo, [ He 1y Mo, {ugf1y
1 3t. Marys River neaxy Macclenny & 0D - 10 2 B - 4 4 [ 10 2 o 4 170=550 4 0 - 3
2 Blue Cypress Lake near Fellsmere & 0 - 20 3 o - 10 & 0 ] o 4 | 100-230 41 0. 7
3 St, Johns Biver mear Melbourne 3 0 = 30 £ [ 6 0 2 ] 6 70-190 'S
& _St. Johns River nesr Cocoa & 0~ 20 5 [t} | & [ 2 [} 6 |  B0-170 b oo~ 10
5  Econlockhatchee River near Chuluota 5 0 - 4o 5 2] i 6 0 2 3 [i] 5 40-440 & n - 10
[ 5t. Johns River above Lake Harney near Geneva 5 10 - 29 4 4] 5 0 - 10 2 -1 7 40=290 5 0 - 10
7 Blue Springs near Orange City & 0 - 20 2 [i] & 0 - 10 ) & 30- B0 [ 0 - 10
8 8t, Johns River near DeLand 4 0 - 40 2 0 & 0 =20 2 [i] 4 Jo-150 & 0 - 1t
9 Lake Eerr near Eureks 3 Q 2 4] . i) 1 2 4] ] 20= &40 & 0 - 15
10 Lake Lowety pear Haines City 4 0«10 ] [1] Ph 0 = 10 2 0 -1 & I0-190 5 0 - 19
11 Lake Apopka at Winter Garden 4 10 - 20 2 ] | & 0 10 2] -1 [ 30=-260 4 0 -30
l?. Apopka-Besuclair Canal near Astatula 5 10 - 20 2 i) 5 o 2| Ji] 5 40 =260 5 0 -1
Lake Dora at Mt., Dora 3 10 30 1 { 3 [¥] 1 1 i) 3 10- 70 3 2 - 30
lﬁ Lake Tale at Grand Island 4 Q 20 2 a & 8] 1 2 0 | & 840=-1000 4 1 - 18
15 Lake Criffin at Leesburg 4 0 10 2 1] 4 8] 2 4] 1,_ [ an- 60 4 0o - 15
154 Oklawahs Riior at Moss Bioff 4. 0 -2 2 0 | & 0 - 10 1 0 i | 0400 W 0 .- 10
16 Lake Weir at Dklawaha 410 - 10 2 ] | & 0 P & - 40 4| 0 -20
17  Silwver Springs at Silwver Springs 4 D 2 i A 0 - 10 O | 4 0- 20 & 0 - 20
13 Orange Lake at Ovange Lake b Q0 ~ &0 2 1] 4 0 - 10 21 jul 4 20=- 70 ) 1 - 10
19 Okclawaha River belew Rodman Dem near Orange Springs 4 ] 10 2 i) 4 0 10 2 T{ ] 1 4 a0-110 4 0 - 10
I
20 _ St,Johns River at Palaths 4 {4 - 20 2 i 4 0 - 10 2. 01 4 470-130 [ 0 =-720
21 Bice Creek near Palatka 5 | 1] 20 3 0= 1 [ a 3 b -1 4 210=HB0 4 3 - 30
27 St, Johns Biver at Jacksomville 4 0 - 10 3 o [ 0 = &0 3 0 -1 4 T0-250 4 0 - 10
23  Moultrie Creek at State Hwy 207 near 2t. Augusatine 4 0 a0 2 n- 2 4 ] 10 2 0 -2 4 170-560 4 0= 10
24  Fisheating Creek at Palmdale 4 0 - 20 2 0 - 1 4 0~ 10 2 n =2 4 70-510 4 n - 13
25 Indian Prairie Canal above 5-72 near Okeechobee 3 0 - 20 2 Q 3 1] 1 1 1 3 570-320 3 n-_2
26 Shinple Creek at Airport near Fissimmee 4 o - 30 i 2 0=- 1 4 0o - 20 2 0 -1 4 G0-430 & o - 10
27  Lake Tohopekaliga at Kissimmee 7 0 - 10 I 2 4] 7 o= 10 2 0 -1 7 40-390 7 0 =10
28  Fissimmee River at 5-63 mear Lake Wales & 1 - 40 __15__2 a 4 0 - 10 2 a-1 4 LE0-340 4 0 - 490
29  FKigsimmee River above 5-65E near Dkeechobee 5 - 20 i 2 a0 -1 5 o - 10 2 0 -1 7 120=441 5 a - 10




Table l-Continued

e

Blochemical Total
Calculated Oxygen Organic
Map Mercury Dissolved Demand Carboen
Site (Hg) Solids (BOD) {TOC) Turbidity
Ko,  Station Hame Ho, 1y Mo, (me/1y Wo.l i(mefi1y Mo. {mel11 Ko, (ITT} Mo,
1 8¢, r_near Maecle 2| 0.0 3 15- 37| 3 | 0.0-4,1 4 18 -30 | 4] 5 -25 o
Blue Cypress Lake near Fellsmere 2 .0 4 - 147 & S5=1.9 5 15 - 19 7 2 -12 )
3__St. Johng Biwer near Melbourne 2 20 7 113- 429] 5 .1-3.0 3 20 -30 |12 1 -8 R
% __§t, Johos Riwer near Cocoa 2 .0 [ 206~ 932 7 WG5=3.4 [ 1B - 26 |13 4 =20
_ 5 Econlockhatchee River neatr Chuluota 3 .0 5 L4s=- 202]| 5 8=5,3 4 12 - 31 4 2 -lB
[] 5t. Johns Biver above Lake Harney near Geneva 2 0 B 761- 1 GRO] & L1-4.,0 5 19 - 2R q 4 =15 _:
? Blue Springe near Orange City 2 0 & 478- 898 3 2= .6 2 5.0=- 5.0 & L0 1 -
5t. Johms River near Deland : .0 & G40~ B34 12 1,3=-5.8 1 1 4 1 -1n
9 Lake Ferr near Eureka F Ky & 5b- 62 3 .3-6,9 2 2,0- 3.0 3 1 =3 o
10 Lake Lowery mear Haines City i 0 4 49- 64 3 1.7<6.9 2 17 =147 3 i =19 o
11 Lake Apopka st Winter Carden 2 .0 4 156 - 200 3 5.3-6,2 1 42 4 33 -85
12 Apopka- Beauclair Canal near Mtatula 2 .0 5 195= 231 5| 2,1-7.9 3 25 = 48 5 15 =45 B
13 Lake Dora at Nt. Dors L .0 3 191- 220 2 6.56-R.0 2 24 =233 3 0 =45
14  Lake Yale at Grand Island 2 L0 [ 9l- 1L1] &4 | 2.6-6.3 2 23 - 24 3 5 -8
15 Lake Griffio at Leeshurgz ] L0 4 94 = 152| 4 J.4=5.6 2 19- = &1 4 5 -22 _
154 Oklawahs River at Moss BLuff 2 $0- 2 ] 127- 158] 9| 1.6-5.9 3 17 -"23 |14 5 =23
16 Lake Welr at Oklawaha ) L0 5 67- 58] 3 | 1.3-2.6 1 5,0 | 2 I I
17 Silver Springs at Silver Springs 2 0= 1 & 230~ 248! 3 LB8=1.4 1 1.0 ] W1= 3,2 o
18 Orsnge Lake at Orapge Lake 2 L0 &4 33- 421 2 | 3,3-3.6 Z 16 - 18 3 [ 1
1% _ Oklawaha River below Rodman Dgm near Orange Springs 3 WJOe 1 4 171- 250, 8 LB=4.3 3 5.0~ 20 B 3 =10
20 St, Johns River at Palatka 3 LO- 1 4 367- 708 4 | 1.7-3,2 1 13 & 4«12
21 _Bice Creek near Palatka 3 N [ lafh- 585 3 | 1.%-8,2 1 49 3. 2 =M
22 5t, Johns Biver at Jacksonville 2 o0 3 S5B7-14,100| & 1.1-3.8 .3 2.0« 18 |11 1 =13 o
23 Moultrie Creek at State Hwy 207 mesr Sk, Augmstine 2 .0 4 100-_ 542| 4 LBeb b 1 16 3 1 -5 .
24  Fisheating Creek at Palmdale 2 i) a 3%- 755 4 | 1,3-2,1 & 14 - 34 7 2 =M
23 Indian Prairie Caral above 5-72 near Okeechobee 2 =7 4 TO-  146| 3| 1.4-3,9 [ 3.0- 30 [13 1 -15
26  Shingle Creek at Alrport near Kiss jmmee ;3 .0=1.2 &4 126- 660) &4 | 1,2-13 3 13 - 30 4 2 =20
27 Lake Tohopekaliga at Kissimmee 2 WJO=1.0 . 7 Tl= 127 & 1.9-3.5 2 3,0- 11 7 5 =50
28 Fisaimmee Biver at 5-65 near Lake Wales . 2 L= .9 L4 by~ T7 4 Bl B 1 19 5 6 -1%
29 Fissimmee River above.S5-65F near Okeechebee 1 L0 s 345- 144 5 A=3.4 4 12 = 24 9 4 -9 -




Table l-Continued

Organic Ortho - Total
Map Ritrate Witrite - Ammonia Hitrogen Fhosphate Phosphate
Sita {HOy) {0y ) {HH,) () (PO} (PO}
No. Station Name He, {mg/1) Ho, {mg/1) Ho. (mg/1) bo. (mgf1) Mo, {mg/L} Mo, (mgf1}
30  Taylor Creek above ﬂﬂieechob_a_e 13 0.0=%.5 12 0.02~ .58 8 (0.05- 2.8 B 0= 2.6 11 1,4 - 9.7 11 1.7 =11
31  Lske Okeechobee at Pahokse & W2= L7 4 L03- 06 & 07- 12 ) .59= 3.5 4 6= 14 4 L11= .23
2 Sl:. I..ucie Canal at Lock near Stuart 10 G- 1,0 L0 L0l ,15 7 .07- 14 7 L23- 1.0 10 6= 52 |10 | 08~ 63
1 at -5 st Cansl Point 16 L0 4.3 L6 LOl- 92 12 | .03- 4.0 12 L35=- 7.0 16 LO06= .52 |16 | L0B- .62
Hubnrro Canal :t 5=3% r Deerfield Beach 11 W= 1,7 11 L= . 11 | .05~ 1.5 10 L7 5.4 11 LOt- 12 11 ) L06- 22
35 Plantation Road Canal at 5-33 near Ft, Lauderdale ] L0=22 [ L01=2,2 & ,62=38 ] L01=20 51 7.0 =39 5 17.0 =40
36 North Kew River Csnal at §-2 and HGS=-4 near Seuth Bayi 1 1.3 1 .09 1 2B 1{1.9 1 o Oy 1] .12
37 Forth New Riwver Canul above 5-34 near Ft. Lauderdale | & M 2 5 02« .03 4 A0« 26 4 7= 2,1 5§ LO0l= 06 4 L03- .09
38 Hismi Capal at WW J 36th S5t. at Miami 10 0= 2.8 10 L0l= 12 9 ,05- 1,2 9 M 1.6 9 01l=- .09 9 L05= 1.4
39 Tamismi Canal Outlets (Bridge B4), Monroe to
Carnestowm 4) 0o o |4l o1-.00 || .02- .20 (4| .28-3.4 4| .00- .07 | 4] .08 .16
- %0 Tamiami Canal Outlete (Bridge 105) 40 Hile Bend .
< to Monroe mear Miami 5 0= 2 5 - 06 5 L02=30 5 L30- 3.1 5 L= 82 [} L06=- 1,5
404 Tamfami Canal at 5-12F near Miami 4 0= 1.0 4 0l= .04 4 | L,12- 1,2 4 1,2 - 2,5 4 0. 15 4 | .04~ 2.8
41 Black Creek Canal above S-21 near Goulds ] 3= 3.7 ] M- 07 B 1l- 55 6 . .08-1,1 [:] b= 4.5 ] 53 4.5
42 Military Canal near Homestead 5 22= 8.4 5 WO 31 5[ .08=- .61 5. .02-1,5 3 33- 6.9 5] .34-86.%
43  Biscayme Bay near Homestead A o= 3 4 L= 03 [ L10- 21 4 . .15- .85 b un- 06 4 L5~ 08
44 _ Everglades P-33 near Homestead & D= LG & LOl= .02 3] .13- .15 3 .74- 3.7 & 0F- ,02 41 .03- .07
45  EBwerglades P-35 near Homestead & 0= 5.9 4 0= Db 2 L10- 18 21 L78-3.4 3 Di= 25 2 L 1D
46 Lake Trafford nesr Immokalee 3 o0 3 02- .04 3 06~ .34 3| .80- 2.8 3 Ol- 33 3 .17- .40
47 Golden Gate Canal at Naples 13 O .5 13 Al- 07 11 Jle 05 10 L15- .95 |12 © - .08 61 L02- .24
48  Caloosahatchee Canal at Moore Haven 13 1- 2.8 13 02- .23 10 6= L BO 10 45- 2.8 14 E 02- 84 14 LO7= 1.0
49  Caloosahatchee River at 5-79 near Clga 5 0= 1.3 5 L= 05 4 6 11 4 JA1- .98 & J03- 41 5 L11- 45
50  Peace Biver at Bartow 13 L= 2.3 13 03- .30 10 03 1.4 3 1.4 =13 12 5.6 =74 12 | 5.8 =75
51 . Peace Biver at Arcadia 21 2= 3,3 21 L0~ 70 9 = 4T 4 L59- 1.3 12 2,1 -10 13 [ 6,6 -11
52 _ Myakka River near Sarasota 4 0 4 JO3- 05 | .D4=- .09 4 LBh- 2,7 & L10- 1,7 G| .16=- 1.3
53  Phillippi Creek at Sarasota & 1,1= 4.4 4 7= .19 4 7= 28 & L78- 2,5 41 1.1 - 7.5 § 11,1 - 8,0
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Table L-Coptinued
I
!

Hap Arsenfc | Cadmium Chromium Cobalt Iron Lead
Sice (ha) (cd) (Cx} (Co) {Fe} {Pb)
Ho, _GStetiom Mama " (uzfly Ho. (g i1} (¥, Gl LY | Ho, {ugfl) Mo, {ugS1) Ho, 1)
30 Taylor Creek above Oksechobee & 0 - 20 2 -1 4 oD- 1 2 4] 5 40 -4 50 4 1 2 - 20
31 Leke Okeechobee at Pahokee 4 0 - 30 2 1] [ 0 - 13 2 -1 4 | _20- 60 4 | 0 =40
32 8t, Lucie Canal at Lock near Stuart 4 10 - 30 2 0- 1 4 0 - 30 2 0 =1 4 20-260 4 | 0 - 10
g ﬁ%{. Palm Beach Canal ar HGS-5 at Canal Point 5 0 - 10 2 g - 1 5. 0= 1 2 0 -1 & 10-350 512 30

Billshoro Canal at 5-19 near Deerfield Beach 9 0 - 30 3 ] ) 0 - 10 L 1 7| 20-80 5|0 - 1o
35 Plantation Boad Canal at 5-33 near Ft. Lauderdale 6 0_- 50 [ o 3 0 - 1 31 n-1__ |6 so-goo |6 | @ -1
36 Worth New BRiver Canal at S~-2 and HOS-% near South Bay| 1 - 1 t] 1 Q 1 o 1 30 111
3 ¥orth Mew River Canal above 5-34 near Ft, Lauderdale 4 10 - &0 2 i] 4 1 =20 2 0 =1 3 b4- B0 6 | 0 =20
38 Miami Canal at MW 36th St, at Miamd 5 0 = 40 2z [¥] k] 0 =20 2 0 =-1 i) 0250 5 1 -14
389  Tamismi Canal Outlers (Bridge B4), Monroe tao

Carnestown 4 g - 10 2 0 & 0 2 0 -1 3 BO-150 4 | 0 - 20
40 Tamiami Canal Outlecs (Bridge 105) 40 Mile Bend to T T

Monroe near Miami 4 0 - 30 2 09- 1 4 0 - 10 2 0 4 40-110 4 o -1
40 Tamiaml Canal at S-128 near Miaml [ 0 - &0 ] 0 [ D z 01 3 70-180 P R T
41  Rlack Creek Canal above 5-21 mear Goulds [ 0 - 170 2 a & o 2 i} 4 in- 50 4 | 0~ 10
42  Militery Canal near Homestead & 0 =-12 2 0 & 0 - 20 2 a 4 3-150 4 | 0 - 30
43  Biscayne Bay nesr Homestead 4 0 - 20 2 a - 0 - 40 2 a. 4 1on=-350 | & | 0 - 10

- i - ————

44  Everglades P-33 near Homestead 3 0 - 10 - - 3 1 0 = 20 - 3 _E_T“Dl.‘l_ 3jo-1
45 Ewverglades P=-35 near Homestead 2 9 - 10 - - 2 0 - 20 - - 2 90-310 215~ &
46 Lake Trafford near Temokalee 3 a - 20 2 i 3 [i 2 n-_1 3 a0-230 312 -30
47  Golden Gate Canal at Raples 10 0 =130 & o 9 0 - 10 2 n- 2 L =640 | a =10
48  Caloosahatchee Canal at Moore Haven [ 0 =20 2 0- 1 & [i] 2 - 1 3 L0=200 L1 0 - 10
49 Caloosshatchee Biver at 5-79 near Olga A 0 - 20 3 0 & o - 1 3 0~ 32 § 1 20-330 h 0.2
50 Pesce River at Bartow 3 0 - 80 L [+] 3 [ 1 o 3 __ED-120 3 0- 1
51 Peace River at Arcadia 4 0 =20 2 a 3 o z =1 2 &p-170 3|0 - 3
52 M a Biver near Sarasota 4 0 - 10 2 i & 0 - 20 2 0 & 150= 561 4 | 0 - 8
53  phillippi Creek at Saraseta & 0 = 20 3 [i] 4 B - 10 3 0 & B0-350 4 1 0 - 10




(4}

Table l-Continued

Blochemical Total
Calculated Oxypgen Organic
Map Marcury Dissolwed Demand Carbon
Site {Hg) Solida {BOD) {TOC) Turbidicy
Mo, GBtation Name Ho, (agf1) Mo, (ma/1} Bo {mg/ 1} Yo, {mg/1} |¥o LITUY
30 __ Taylor Creek shove Okeechebae 2 0.0 & 48- 1,790 &4 [ 2,1-5,3 3 14 =35 8 4 =15
31 Laks Okeechobee at Pahokee 2 o0=1.0 & 173-  325] & | 1,0-2,0 2 15 =27 4 111 46
32 __St, Lucie Canal at Lock near Stuart 2 N 4 203~  3B4| & w3=1.7 k] 13 =24 7 1 1n -28
33 Weat C =t =5 at Canal Point 2 wO= .5 [ 181l- 671 & | 1.6-2.4 3 19 -3% 12 9 =548
Billgboro Canal at 5-39 near Deerfield Beach 2 i) 10 153« - 802| 3 | 2.3=-2.8 3 24 -35 12 3 22
35 Plaotation Road Canal at 35-33 near Ft, Lauderdale 2 N & 254- 401 3 | 2,B-6.9 3 17 =28 5 4 =30
36 Worth New River Canal at 5-2 and HGS~4 near South Bay| 1 wd 1 317 1] 1.5 1 24 1] 15
- 37  Horth New River Canal above S-34 near Ft, Lauderdale | 2 W2= L6 [ 310- 622 3 LB=3.2 2 21 41 4 | 10 =20
38 Mismi Canal at ¥ 36th St. at Miami 2 40 8 203-  412) 5 | 1,0-2.3 1 15 9 3 =28
39 _Tesismi Canal Outlets {Bridge B5), Monreoe to
Carnestown 1 .0 & 139-43 ,700| 3 5_ 1,0-1,7 1 10 3 4 -7
40  Temiami Canal Outlets (Bridge 105) 40 Mile Bemd to
Honroe near Miami 2 L0=1.2 3 127 - 259 3 1.8-5.7 2 12 =24 !5 5 -55
40A Tamdami Canal at S-12F near Miami 1 0 4 129- a6 3 1,7=2.0 i 23 L4 4 =15
41 Black Creek Canal abowve 5=21 mear Coulds 2 0 ] 279-33,7001 4 1. 44,3 2 2.0 =10 [ 0 =15
42 Military Canal near Hemestead 2 .0 5 360=34, 3004 3 2.5-4,0 1 13 3 1 =17
43  Biscayne Bay near Homestead 2 o0 & 122 100-45,000, 4 | 1.0-3,5 2 Lo =11 4 i -6
|
4% Everglades P-33 near Homestead - - 3 243~ 307 - - - - - -
45 Everglades P-35 near Homestead 1 B 4 262-12,600] - - - - 2 5 =10
46  Lake Trafford near Immokalee 2 K] 3 7=  130[ 3 LO=6.1 2 14 =24 3 2 =5
47 Golden Gate Canal at Naples 3 LO=1,B 12 294~  H53| 5 1.0-2.8 3 17 22 11 2 -A2
48 Caloosahatchee Canal at Moore Haven 2 Q= .3 4 194- 305/ 3 | 2,0-2,8 2 0 =25 9 1 =22
49 Calossshatches Biver at 5-70 near Olga 3 L0-2.3 3 301-  799[ 5 T 1,1-1,7 3 | 13, 27, 4 | 10 -15
50  Peace River at Bartow 1 .0 3 153- 273 2 5.,6=7,9 1 47 12 1 =hK5
51 _Peace River at Arcadis 1 Ni] 9 63- 291 3 LJ=1.6 1 1 13 3 =25
52  MWvakka River near Sarasota 2 - L5 &4 G6- 115| 3 | 1.0-2.4 2 % =72 4 2 -l
33 Philippi Creek at Sarasota 2 W0=1,7 5 337~ 700 3 7 2.0-3.3 2 16 =21 & 1 -44
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Table L-Continued

Map Arsenic Cadmium Chromium Cobalt Iron Lead

Site {As) (Cd) (cr) (Co) {Fe} (Fb)
¥o., Station Name No.l {yg/l) Ro. Cpgll) Ho, Lgf1) Wo. (g3 ¥o. (ugdL) Wo.i {z/1)
5% Manatee River near Myaskka Hesd 4 10 - 30 2 0 4 0 2 0=-1 4 TO-470 & 0= 1
55 Hoxth Prong Algfia River at Keveville & 0 - 20 2 0 4 0 - 10 2 0 -1 &4 30-110 & n- 1
56 South Prong Alafis Rlver near Lithia 3 0 - 20 2 0 3 0 2 0-1 3 50=110 3 0 - h
57 Creek neser Themotasasss A D = &0 2 0~ 1 % o Z 0 -1 b | 1po-170 &1 0 - &
58 _Alafls Biver ar Lithis [ Q= 1D 1 0 4 0~ 2 3 0-1 4 0- 30 g n- 13
5¢ Hillshovough River near Zephyrhills 3 0 - 3C 2 4] 3 0 - 10 2 4] 3 30=-170 K| 0= 1
60 Flint Creek nesr Thenotossssa 3 10 = 20 2 4] 3 0 2 0 3 2= 30 3 0 15
6l Billsborovugh River at Fowler Ave near Tsapa 4 0 - 20 2 a & g - 30 2 aQ [ 40-280 [ 0 - 25
82 Lske Hagdalens near Lutz & o =10 2 a ) 0 = 10 2 10-=1 4 20=-_30 & Q- 8
a3 0ld Tempa Bay st Sefety Harber & 0 = 20 2 4] E 4 0 = &0 2 a & 50-140 4 0 - &
B4  Anclote Biver nesr Elfers 4 10 - 20 2 a I a 2 0 5 40450 4 0 - 10

65 Pithlgchascotee Biver near New Port Richay 1 0 i 1] P - - - 3 139-170 1 0

66 Weekiwachee Springs near Brooksyville A o =10 3 0 -1 L4 0= 1 3 i 4 Q= 56 & 0 - 2
67 Chessshowitzka Eiver near Homosassa 4 - 30 2 a B 0 2 [ [ 20- 60 & 0 - 5
6% Withlacocochee RBiver near Eva i 10 - 60 2 1 -2 L& i 2 i 4 230-770 4 0o - 20

3 -

6% Withlaccochee River near Holder & o - 10 2 a L6 0 - 10 2 a &4 20-530 & 0 - 10
70 Rainbow Springe near Dummellon [ 0 - 10 2 i} T g 0 =20 2 { 3 5= 30 4 0 - 20
71 Wagccssasss Hiver near GCulf Hemmock # 0 =10 2 [1] & 0 2 ) & 30-520 & ? - 20
712 _ Suwannee River at Whits Springs & 0 - 30 2 g & 0 - 10 2 i & 300-580 3 1 - 1o
73 Swift Creek at Facil 4 o - 10 3 0 =12 4 a-=-_1 3 0n-2 4 30-218 [ 0 - 20
T4 __ Withlacoochee River mear Pinstta 4 0 - 10 2 @ -1 4 i 2 n -1 4 | 230-450 k] L - 1o
75  Suwannee River at Branford 4 0 =20 2 0 =1 & g =20 2 0 4 | 100=180 [ 0 -1
76  Santa Fe Biver near Craham & 0 = 30 2 O =1 & 0= 1 2 0 -1 4 290-550 & 0 = 20
77 Hew Biver near Lake Butler [ G - 20 z 0 =2 ] 0 - 10 2 o -1 & 170-550 4 0 - 10
T8 Santa Fe River at Worthington Springs i 4 0 - 10 72 0 =1 _Er 0 - 10 2 i) 3 260-3560 '] 0~ 20




Table l=-Continued

( Biochemical Total

] Celculated Oxygen Organic
Map Mercury | Dissolved Demand Carbon
Site (5g) i Solids (BOD) (TOC) Turbidity
Ho. Station Hame Ho., Lumily i¥o, (ma/lYy Ho. (maf1) Ho.|  (mg/1) Mo, { JITT
54 L var near b Head 2 0.0 4 16- 78 1 0,1 1 4,0 4 1L -5
5 orth Proog Alafia Biver at Eeyswille Fi .- L3 4 33- 827 3 oB=1,3 2 63 - 92 [13 3__-30
56 Bouth Prong Alafis Rlver near Lithis 2 .0 4 186- 259] 2 ad=1.3 4 11 - 17 |13 3 -13
57 Bakar Creek near Thonetasassa 3 G0=2,2 5 Ti=- 2911 3 sledi 1l 3 11 - &8 13 4«88
58 Alsfis River at Lithia 3 LO=1.0 5 239- 542| & L1250 2 §.0=- 10 15 1 =30
59 Hillsborough River near Zephyrhills 2 5,1-5,2 & 148= 18L; 2 - 9 2 1.0= 5.0 | Ty 17
60  Flint Creek near Thonetosassa 2 0 5 103- 162 - - 3 27 =105 B 4 15
61 Hillsborough River at Fowler Ave mear Tampa 3 05,6 5 121- 184] 3 .5 21 7.0-17 (10| 1 -13

-~ B2 _ Lake Magdalene near Lutz F K1) 4 54+ 67! & 1.7-2.5 3 S.0="19 4 i =5
63 Old Tempa Bay at Safety Harbor 2 i) 4 |17,600-28,500] 3 2.0-2.7 1 15 [ 1 .15

+  f&  Anclete River near Elfers 2 LO=1.4 14 42~ 230 5 L3=1.0 H 15 - 24 |11 2 .22
65  Pithlachascotee River near ¥ew Port Richey - - 1 160 1 ¥ - - 4 3 -4
66 Weskiwmchee Springs near Breokswville 2 0 & 147 - 155] 2 1.0-1.1 2 1.0 2.0/ 10 a =2
67  Chasssahowitzka Biver npar Hemesasss 2 Al & 272-  H01| 3 ,2=2.5 3 L= g0 12 0 =5
6% Withlacoochee Riwver near Eva 2 0 7 22- 91| 3 1,0-3.2 2 30 -124 ] I -8
59 wWithlacoochee River near Holder 2 .0 - 121- 186 3 Jd=1.5 1 27 i1 1 -8
70 Bainbow Springe near Jummellon 3 .0 A E7-_ 76| & 2-1.7 1 i 8l 0 -2
71 Waccasassa River near Culf Hammock 2 .0 4 127- 549 & L6-2.13 P2 3.0=- 10 3 3 =5
72 Swwannee Biver at White Springs 2 ] 3 16~ 17 6 55,2 HE 31 - 70 3 1 =18
73 Swift Creek at Facil 3 .0 4 98- 837 & 1,1-6,1 & 11 - 22 g 6 =28
% WitAlsesschee River near Pimetta 2 i) 11 19- 188l & .9-3.8 ) 17 - 15 (15| 2 -30
75 & iee River at Branford 2 W i 24- 173 6 ,0=2,1 3 7.0-32 |15 2 -2
76 Santa Fe River near Graham 2 L & 23- 34| & Ld=2.0 & ar = 70 ] 1 -8
77 Mew River near Lake Butler 2 R [ b= 150 & 7=2.9 3 11 - 18 3 4 =20
75 Santa Fe River at Worthington Springs 2 0 12 33~ Al 4 L5-1.4 2 15 = 23 12 2 -15
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Table l=Continued

Organic Crtho Total
Map Nitrate Hitrite Ammonis Hitrogen Phosphate Phosphate
Site (HOy b (HOg} (WHy ) ) (PO} (PO}
Ho. Station Meme No, (mg/1} Ho, (mg/1} Yo, (mg/1) Ko, {IILE’I} No. (mg/1) No. (mg/1}
54 Manatee Biver near Myakka Hesd _ 3 0. 0=00.2 3 0.0L=0,03 i 0,02-00,13 | & 0,20-01.1 &1 0.56-02.9 &1 0.64-02.9
55 Horth Promg alafia River at Feveville 17 W0= 7.1 17 LDl- .08 |11 JOl- 6,1 5 M2- 6% (17115 =125 15 |22  -13C
56 South Promg Alafias River mear Lithia 16 - L3 1§ L01-".07 [1p L0le AT T 5 L31= 1.1 |16 j 11 =41 13 {11 50
57 ﬁ[ Cresk nesr Themotasasss 13 M= 4.5 15 L00- .28 |11 L06=- 2.4 7 LS4- 5.4 (1271 1.1 - 3.4 12 { 1.2 - 3.8
58 ia Biver at Lithia LB - 8.6 18 0= 08 (12 N5 66 | T - 7,8 [1B 112 -81 16 [12 -8l
_59 Hlllsborocugh River near Zephyrhills 7 0= 5.7 7 200= 17 5 ,05- .18 | 4 LAi= 1,2 8 93~ 3.5 ] 9%~ 3.6
60 Flipt Creek near Thonotosassa 10 L0=14 10 L01- ,10 8 O7=- .52 | 4 1.0 - 2,% g1 1,1 - 2,2 8] 1.2 - 2.5
61 Rillaborough River at Fowler Ave near Tempa 1t M- 2.2 10 .01~ .05 8 O6- 1B | 4 Loa- 1,1 |10 JBb- 3.2 10 LT1- 3.4
62 % g slene mear Lutz & K] [ J00- 02 ° & L0 12 | & L36- 65| & LOLle 05 4 L05- 07
k] old Bay at Saf ber 4 GO- .2 ] L00=- 02 | & - 23] & - 1.1 61 2,1 - 4.8 4 2.3 - 4.7
i
64  Anclete River near Elfers 15 - 1.3 14 L00- 15 1§ L03- (17 3 L15= 50 | 14 b= 13 15 L= 1,2
65 Pithlachascotee Riwver near New Port Richey 1 2.0 1 » 0 1 05 & - 62 | & 3-  L12 2 - 13
66 Weakiwmchee Springs near Brooksville 11 A= .5 11 00=-_ .05 10 01=- .10 5 L12=- 1.3 L1 2. 16 10 L03- .16
67  Chassahowitzka River near Homosassa 15 W5- .0 15 L00=- .06 9 L03- 14 | 9 ¢ L07- 51 (15 L2- 07 T8 W06- .09
68 Withlacoochee Biver near Eva 14 WO .1 14 L02= 11 9 A5 .83 9‘1 L13- 1.6 |13 L7 .23 12 | .08- .32
6% Withlacoschee River near Holder 17 L= 6 17 0= .03 11 L03- 10 |11 L08- 3,3 |14 Ol- 12 14 LO5- LT
70 Beinbow Springs near Dummellon [ 2= 2.5 [] 00- 11 4 - 08 3 LO0= 35 5 L6 19 & G- 79
31 Waccmsassa River near Gulf Hammock & 0= 2 4 03- .07 4 JE=- 09| & 20« 50| 4 L0%- 16 [ Ll 21
72 Suwennee River at White Springs B L= L ] 13- J08 B J0- 18] B ,16= 1,1 -] 23- .68 il 23- .81
73 Swift Creek at Facil 8 «1=26 [] JO1-1,.0 B L05=30 8 LO0=- 1.2 8125 -95 8126 =87
7% Withlscoochee River near Pinetta 20 0= 3.5 20 2= .09 14 L0 L1215 217- 1,6 10 20- 1.3 18 C30- 1,4
75 Suwpmpnee River at Branferd 19 0= 5.0 19 JMl- 07 |15 LO0- 10 | 15 L0%- 1,0 @18 L28- .82 110 L31- L85
76 Santa Fe River near Graham 8 .0 8 02~ 08 ] LL0- L4 ] 8 .15- 3,8 | 8 L05- .56 8 L12- .61
77 __ New Biver near Lake Butler & 1.6= 3.2 4 L6- .20 4 L03- 27| & AB- 68, 4] 1.3 - 3,5 41 1.4 - 3.8
7B Santa Fe Riwver at Worthimgton Sorings 16 o= 16 LOl= 08 12 0= 13|12 27- 2,1 16 b= 9% |16 JAaf- 1.2




Table l-Continued

Blochemical Total
Caleulated Crygen Organic
Map Mercury Dlasalved Demand Carbon
Site {Hg) Selids {BOD) {Toe) Turbidity
Ho.  Station Mame Ho. tugll) Ho., {mg/1} MWo.| (mgfl) Ko, (mgfl)  [No, {ITUY Ko,
79 _Olustes Creek near Providence 2 0,0 & 25= 32 4 0,921 2 27 = 44 3 2-3
80 Ichatucknee Springs near Hildreth 2 .0 & 170~ 173] & 22= 2.6 3 L0 9.0 3 0 -~ 2
81  Fenholloway River at Pole ] .0 & 230=- 1,.560{ 2 2. 5=-152 3| 137 452 & 1 - 30
BLA &I.lt:.‘l.llg Biver at_ hamout B} 2 0 = .5 4§ 23- 58 & = 2.2 3 29 - 53 ] D=- 5
B2 Wakulls Spricgs near Crmford\rille 2 .0 & 143- 156 0= 1.2 3 1.0- 33 2 2 -3
83 Sopchoppy River near Sopchoppy -2 0 =2.0 2 11l=- 14211 - 8,2 3 18 = 3% 14 2 -7
B4 O¢hlockonee River near Havana 3 20 11 29= 108] 4 oA 2.3 2 B,0= 20 11 1 =50
% Lgke Jackson near Tallahassee F WO -5 [ G 15[ & 1.0- 2.9 3 4.0=- 7.0 ] & 1 -5
. B% _Apalachicola Biver at Chattahoochee 2 NI 11 8= 73 & 8- 2,3 L 2.0 11 5 «50
86 _Chipols River near Altha 1 ] [] 57= 116) 3 1= LB 2 2,0 ] 1 -80
87 __Deer Point Lake near Pansma City 2 il & 41=- 109 4 - 1,2 3 3.0~ 69 4 L =&
88 __Choctawhatchee River at Carvwille 2 0 i 26~ 52) & = 1.5 [ 2,0- 7.00 7 2 =40
BBA Yellow River at Milligam 2 .0 8 20~ 41 3 G- .9 2 3.0- 5.0 A 5 =30
588 Blackwater Biver near Baker 2 =0 4 13- 17 & - .8 3 3.0-" 5.0 & 1 -4
B9  Escembia River near Century 3 L0 =1,0 [ 2= T4 & WA= 2.7 2 ; 5.0« .01 3 10 =20
90 _FElevemnmile Creek near Ensley 3 0 5 558= 578 &4 | 10 =82 3 { 100 =214 & 1 =60
91  Perdido Biver at Barineau Park 2 0 ] 17= 201 & 2= 2.3 k] 2.0=-171 & 2 =3
42 _Choctawhatchee Bay near Villa Tasso 2 N 4 19,670=- 18 000 & 1= 1,0 2 §,0- 7.0] & 3 -6
93 _Escambla Bay at I-10 at Pensacola 2 0 4 | 9. 480- 14,5000 & 1.6~ 2.7 ? 4,0- 7.0 4] 1 -13




TABLE 2.--FIELD AND LABORATORY DETERMINATIONS, SAMPLING PROCEDURES AND ANALYTICAL METHODS

LABORATORY DETERMINATIONS

Field Anfions bottle Cations bottle MNutrient bottle BOD bottle Cations bottle |Total Organic
Determinations (filtered - {(filtered - {unfiltered - 20 (unfiltered - [(unfiltered - |Carbon
0.45 micron 0.45 micron drops HgCl,) shipped to 1 ampoule (glass wial,
filter) filter lab. on ice) HNGy /6) 1 drop HgCl,)
1 moule HHO,)
Temperature, °C Sulfate Calcium f1 Nitrate /3 BOD Total Recover- |Total Organmic
Dissclved Oxygen Chloride Magnesium /1 Nitrite f3 Alkalinity able Carbon /5
pH Fluoride Strontium /1 Ammonia /3 Color Mercury /4
Gage Height Dissolved Solids|Iron [f1 Total Organic Arsenic . Total Imorganic
Discharge Manganese [1 Nitregen /3 Specific Carbon /5
Copper f1 Orthophosphate /3 | Conductance
~ Chromium /1 Total Phosphorusf3 Total Carbom/5S
' Zinc f1 Silica /3
Turbidicy
Cadmium [2
Cobalt f2
Lead /2
Sodium f2

Potgssium /2

Analytical method:

_1/ Atomic Assorption direct on aqueous solution.

_2/ Atomic Assorption after solvent extraction,

3/ Auto Analyzer,
4/ Cold-Vapor Atomic Assorptionm.

_5/ Carbon Analyzer,

6/ 3 milliliters of double distilled nitric acid

diluted 1:1 with distilled water.



Nitrate (NQg).--Nitrate is usually the most prevalent form

of nitrogen in water because it is the end product of the aerobic
decomposition of organic nitrogen.

Eight hundred and forty four samples from the 99 network stations
were analyzed for nitrate. The nitrate concentration did not exceed
45 mg/l (milligrams per liter), the limit for drinking water recommended
by the U.S. Public Health Service, 1962, in any of the samples analyzed.
At 11 percent of the stations concentrations were greater than 5 mg/1,
and at 3 percent greater than 10 mg/l. The concentration was highest,
26 mg/l at station 73, Swift Creek at Facil, which receives industrial
waste, The concentrations were lowest in the 15 lakes because of
utilization of nitrate by algae and aquatic plants. The nitrate concen-
tration was zero for all samples collected from nine of the fifteen lakes.

Nitrite (NO,).--Nitrite is an intermediate product in the oxidation

of ammonia to nitrate, It is unstable in the presence of oxygen and is
generally present only in low concentrations in natural waters under
aerobic conditions. The presence of nitrite in water is sometimes an
indication of organic pollution.

Eight hundred and thirty two samples from the 99 stations were
analyzed for nitrite, At two-thirds (67) of the stations the nitrite
concentrations were less than 0.1 mg/l; only 6 percent had maximum
concentrations greater than 1.0 mg/l. At only two stations was the
nitrite concentration greater than 2.0 mg/l, the limit generally accepted
for domestic water supplies (McKee and Wolf, 1963). These were station 5,
Econlockhatchee River (2.4 mg/l) and station 35, Plantation Road Canal

(2.2 mg/l), both of which receive domestic sewage effluent.
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Ammonia (NH,).--Ammonia is mormally present in water as the

ammonium ion (NH+4). Ammonia is produced by bacterial breakdown of
organic nitrogen material and by excretion of urea and amino acids by
zooplankton and other aquatic organisms., More than 0.1 mg/l of ammonia
in water usually indicates organic pollutien (Rudolph, 1931).

A total of 671 samples was analyzed for ammonia. At 22 percent
of the stations ammonia did not exceed 0,10 mg/1. Eight percent had
minimum concentrations in excess of 0.10 mg/l and 10 percent had maximum
concentrations in excess of 1.0 mg/l. Ammonia was highest, 38 mg/l, at
station 35, Plantation Road Canal at S$S-33 near Fort Lauderdale.

Organic nitrogen (N).--Organic nitrogen includes all nitrogenous

organic compounds, such as amino acid, polypeptides, and proteins. It
is present in all surface waters as the result of inflow of nitrogenous
products and normal biological activity in the water body. Sewage and
industrial effluents often contain high organic nitrogen concentrations.
Organic nitrogen is important in aquatic biological activity because it
is a potential source of nitrogen for both plant and animal life.

A total of 624 samples was analyzed for organic nitrogen from the
99 stations, The organic nitrogen content did not exceed 1.0 mg/l at
31 percent of the stations and was always greater than 1.0 mg/l at
8 percent. Three percent had concentrations greater than 10 mg/l. It
was highest, 20 mg/l, at station 35, Plantation Road Canal.

Orthophosphate (PO,).--Phosphate has been named as the primary

nutrient contributing to the over-enrichment or eutrophication of lakes
and other water bodies. Orthophosphate is the major inorganic form of

phosphorus and is the most readily available form for aquatic plant growth,
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In 1970-71, 766 samples from 97 of the network stations were
analyzed for orthophasphate. In water samples from 12 percent of the
stations the orthophosphate content did not exceed 0.1 mg/l; from 38
percent of the stations the range was from 0.1 te 1.0 mg/; from 19
percent the range was from 0.51 to 1.0 mg/l; from 19 percent the range
was 1.1 to 5.0 mg/l; and 12 percent of the stations had concentrations
in excess of 5.0 mg/l. The maximum concentration of 125 mg/l occurred
at station 55, North Prong Alafia River at Keysville. Concentrations
were highest in streams draining the phosphate mining areas,.

Total phosphate (PO,).--Total phosphate includes all forms of

inorganic and organie phosphorus,

A total of 715 samples was analyzed for total phosphate from the
99 stations, Total phosphate was generally only slightly higher than
orthophosphate. The high ortho and total phosphate from the mining
areas were frequently the same, indicating that all was in the inorganic
form,

Arsenic (As).--Arsenic compounds are present naturally in some

waters, but the occurrence of quantities detrimental to health is rare.
Weed killers, insecticides, and many industrial wastes contain arsenic
and are potential sources of water pollution.

A total of 402 samples was analyzed for arsenic from the 99 stations.
Arsenic was detected at 92 percent of the stations, however, the concen-
trations were always less than 10 ug/l (micrograms per liter) for 41
percent of the stations and less than 20 pg/l for 74 percent of the
stations. Only two stations exceeded 50 pg/l, the maximum concentration

considered safe for drinking water (U.S. Public Health Service, 1962).

The highest concentration of 80 mug/l occurred at station 50, Peace River

at Bartow.
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Cadmium (Cd).--Cadmium iz one of the most toxic trace metals

in the environment, however, in natural forms it is not wvery soluble
in water. The maximum concentration of cadmium considered safe for
drinking water by the U.5. Public Health Service is 10 ug/l. Toxic
concentrations sometimes occur in effluent from such industries as
metallurgy, electroplating, ceramics, and photography.

A total of 215 samples was analyzed for cadmium from 97 of the
network stations. Cadmium was detected in low concentrations (generally
less than 2 pg/l) at 32 percent of the stations. The highest concentration
of 10 pg/l occurred at station 2, Blue Cypress Lake at Fellsmere in April
1970. However, 10 pg/l was the lower limit of detection for the analytical
procedure used in April 1970. Later procedures involving solvent extrac-
tion lowered the detection limit for ecadmium to 1 ug/l.

Chromium (Cr).--Chromium is a trace toxic metal occurring in the

hexavalent (Cr+6) and tervalent (Cr+3) forms. Few waters contain
chromium from natural sources. Potential sources are effluents from
such industries as manufacturers of paints, dyes, explosives, ceramics,
paper, metal plating, anodizing aluminum, and textile dyeing. The U.S,
Public Health Service recommends that hexavalent chromium in drinking
water not exceed 50 yg/l. No limits have been established for the
tervalent form,

A total of 405 samples was analyzed for chromium from 98 stations,
The values given in table 1 are for total chromium (hexavalent + tervalent)
in 1970 and hexavalent chromium in 1971, Chromium was detected at 74
percent of the stations, ranging up to 40 ung/l. The chromium at 79

percent of the stations did not execeed 10 ug/l. Total chromiﬁm was

40 pg/l at four statiems., Hexavalent chromium was detected only in

trace quantities (maximum 2 ug/1) at a few stations.
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Cobalt (Co).--Cobalt reportedly has a relatively low toxicity to

man and trace quantities are essential to plant growth and animal
nutrition. Some uses of cobalt are in nuclear technology, for making \
alloys, in high-speed tool steel, as binders in the tugsten-carbide

tool industry, and as a pigment in the china and glass industry.

A total of 197 samples was analyzed for cobalt from 96 of the
network stations., Trace quantities of cobalt were detected at 57 percent
of the stations. Concentrations were as high as 2 ug/l at only 7 percent
of the stations,.

Iron (Fe).~-Iron is one of the most abundant metals in the earth's
crust; however, because it is readily precipitated in alkaline water,
it is seldom one of the major dissolved constituents. Iron in concentra-
tions greater than 200 pg/l is objectionable in waters for public supply
because of deposition of red stains on plumbing fixtures and laundry.

The U,5. Public Health Service (1962) recommends that iren in public
water supplies not exceed 300 ug/l. |

A total of 411 samples was analyzed for iron from the 99 stations.
Concentrations of iron were highest at stations where water was the
most highly colored which, generally, was at high flow rates. Iron
concentrations were always in excess of 300 pg/l at 6 percent of the
stations and at 39 percent of the stations it sometimes exceeded 300 ng/l.
The highest concentration of 1,300 g/l occurred at station 81A, Aucilla

River at Lamont.
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Lead (Pb).--Lead is only a minor element in most natural waters,
but some industrial effluents may contain appreciable quantities,

Many of the lead salts are water soluble and are used for such purposes
as printing, dyeing, photography, and engraving. Lead used as gasoline
additives is probably the major source of lead in the environment.
Leaded gasoline contains 2-4 grams of tetraethyl lead (1.3-2.6 grams
lead) per gallon (Hall, 1972). Lead is a cumulative poison to humans
and animals but the individual sensitivity differs., The U.S5. Public
Health Service recommends that the lead in drinking water not exceed

50 pg/l,

A total of 405 samples was analyzed for lead from the network
stations. Lead was detected at all stations but one and was in all
samples from 23 percent of the stations. Lead concentrations did not
exceed 10 pg/l at 61 percent of the stations and 20 pg/l at 79 percent
of the stations. The highest concentration of 48 pg/l occurred at
station 81, Fenholloway River at Foley, just downstream from heavy
industrial pollution.

Mercury (Hg).=~~Mercury has received much attention in the past

few years as g major pollutant in the enviromment. Very few natural
waters contain detectable concentrations of mercury, however, the element
may be introduced into water through effluent from metallurgical or other
industrial waste, All scluble mercury salts are exceedingly poisonous

to human and animal life, The unoffiecial suggested upper limit for

drinking water is 5.0 ug/1.
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Analyses for total recoverable mercury on unfiltered samples which
includes mercury in solution and on suspended material was made on 203
samples from 97 of the stations, mostly in May and September 1971.
Mercury, mostly in small concentrations, was detected at 32 percent of
the stations. The highest concentration, 5.1 and 5.2 pg/l, occurred at
station 59, Hillsborough River at Zephyrhills.

Dissolved solids (calculated).--Calculated dissolved solids is a

summation of all major dissolved constituents., Water with several
thousand milligrams per liter of dissolved solids is generally not
palatable, The U.S. Public Health Service (1962) recommends that the
maximum concentration of dissolved solids not exceed 500 mg/l in drinking
water.

Dissolved solids was determined on 518 samples from the 99 network
stations. Nine of the stations are in tide water (or subject to salt-
water intrusion); consequently, the dissolved solids were very high, as
much as 45,000 mg/l at station 43, Biscayne Bay near Homestead. The
average dissolved solids for sea water is 35,000 mg/l. Excluding the
nine stations subject to salt-water intrusion, dissolved solids at 21
percent of the remaining stations exceeded 500 mg/l for some of the samples
analyzed. The highest concentration of 1,980 mg/l occurred at station 6,
St. Johns River above Lake Harney mnear Geneva. The high dissolved solids
in the upper St. Johns River during drought periods are caused by the
inflow of highly mineralized artesian water from flowing wells and by
upward seepage from the artesian aquifer through the faulted confining

beds.
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Biochemical oxygen demand (BOD),.--The 5-day biochemical oxygen

demand is a measure of the oxygen consumed by biochemical processes
in 5 days and gives an indication of the degree of organic pollution
from such sources as domestic wastes. Raw sewage will contain a high
BOD of several hundred milligrams per liter, whereas, unpolluted water
often has a BOD less than 1.0 mg/l. Heavy BOD loading causes a
depletion of dissolved oxygen in a stream,

BOD was determined on 381 samples from 96 of the network stations.
BOD was always less than 5.0 mg/l for 77 percent of the stations. Only
four stations had BOD's greater than 10 mg/l. The highest BOD, 152 mg/l
occurred in the heavily polluted Fenholloway River at Foley.

Total organic carbon (TOC).--TOC includes all natural organiec carbon

and also that caused by pollution. In the highly colored streams of
Florida concentrations of organic carbon are high altheugh the stream
may contain little or no erganic pollution.

TOC was determined on 232 samples from 96 stations. The organic
carbon did not exceed 10 mg/l for 25 percent of the stations,25 mg/l for
59 percent of the stations, and 50 mg/l for 85 percent of the stations.
It exceeded 100 mg/l for 7 percent of the stations., The highest concen-
tration of 452 mg/l occurred in the polluted Fenmholloway River at Foley,

Turbidity.=--Turbidity, reported in Jackson Turbidity Units (JTU),
is a measure of the degree of opaqueness of water. It is caused by the
presence of suspended particulate matter such as clay or silt, finely
divided organic matter, plankton, and other miecroscopic organisms.
Turbidity is measured rapidly with a turbidity meter by the nephelometric

method., The U.S. Public Health Service recommends that turbidity in

finished drinking water not exceed 5.0 JTU.
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A total of 666 turbidity measurements was made on samples from
98 of the network stations. Twenty percent of the stations did not
exceed 5.0 JTU, the limit for drinking water. Seventy-two percent
of the stations did not exceed 25 JTU and 90 percent did not exceed
50 JTU. The highest measurement of 90 JTU occurred in a sample from

the Chipola River near Altha.

CONCLUSIONS

Nitrogen and phosphorus were adequate in samples from most stations
sampled to support normal biclogical activity. The nitrate concentrations
did not exceed 45 mg/l, the upper limit for drinking water. Excessive
concentrations of nitrite were detected in the Econlockhattchee River
(2.4 mg/1) and Plantation Road Canmal (2.2 mg/l). Samples from Plantation
Road Canal contained excessive concentrations of ammonia (38 mg/l) and
organic nitrogen (20 mg/l). Streams draining the phosphate mining area
contained the highest concentrations of phosphate. A maximum of 125 mg/1
orthophosphate was detected in a sample from North Prong Alafia River.

Of the toxic trace elements only arsenic exceeded the U.S5. Public
Health Service limit of 50 ug/l for drinking water, in one sample from
Peace River (map site 50), and one sample from the Withlacoochee River
(map site 68). The arsenic content in these samples were 80 ug/l and
60 ug/l. In two samples mercury exceeded the suggested limit of 5.0 ug/l
for drinking water in the Hillsborough River (5.1 and 5.2 jug/l at map
site 59). Iron, a non-toxic metal, exceeded the U,5. Public Health Service

standard of 300 ug/l at 39 percent of the stations.
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Excluding nine statioms subject to salt-water intrusion, 21 percent
of the remaining stations yielded water samples that contained more than
500 mg/1 of dissolved solids, the U.S. Public Health Service's limit for
drinking water. BOD was generally low except at a few stations., The
highest BOD of 152 mg/l was for a sample collected from the Fenholloway
River. TOC was highest in colored water samples and polluted water.

A concentration of 452 mg/l was measured ;n a sample from the Fenholloway
River in Taylor County where the river contains pulp-mill waste.

Turbidity was generally less than 50 JTU,
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