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INTRODUCTION A
A knowledge of. the occurrence of ph.osphorus. in surface waters, from natural Orthophosphate concentrations greater than 5 mg/l can be attributed directly
as well as man-mﬂuet‘iced sources, ls.essentm.l to the understanding and to cultural influences (pollution); however, concentrations in excess of 1 mg/1 o
management of the quality aspects of Florida’s mrface:watet.resources. Statewit.le (and in some cases 0.5 mg/l), where not associateé with phosphatic terranes, may i i
distributions of orthoph9sphate in su;face waters e:gst which can be related in also be indicative of cultural influences. Exceptioms exist in southernmost Florida,
part to naturally—qccumng phosphatwrpck formatl_ons, wildlife habitats and where high orthophosphate concentrations that occur during low-flow periods are
stre:amﬂow, and in part to cultural influences (industrial, municipal, and attributed to wildlife (i.e., bird excrement). “igure 1 shows the dissolved
agncultura} polluhon). The distribution a:Ild concentration of orthophosphate, orthophosphate load in Florida streams in May 1966. The concentration and
and‘to a hnpted degree total ph_os?horus, in Florida streams is described herein. dissolved-load maps identify drainage areas contrituting significant concentrations
!(egmnal,' time, and flow variations of concentrations and loads and their and quantities of orthophosphate to Florida’s surface waters and illustrate
interrelationships are briefly discussed. regional differences.
SIGNIFICANCE OF PHOSPHORUS ]is t();thgph%sil;atelconcen't‘tiziltions an:i‘ ltziads og selectgctlu fitr,e’ams t;mdt:prg’lgs :\]rle P IS
; 1 ; s ed in Table 1, providing an “order of magnitude” estima r the Q
Phosphorus, one of the major elements required in the synthesis of proteins, is contributions from each source. Industrial waste Tom phosphate-mining areas in
a primary nutrient in the food chains and as such regulates the extent of plant west-central peninsular Florida is the greatest sisgle source of orthophosphate.
growth and ultimately food production within the life cycle. Among The highest orthophosphate concentrations and Irads (200 mg/1 and >>100,000
phosphorus-containing .cotr;llponrr:lclis 11:he hmtor%amc phosphatgs ;r; zf ?Jor Ibs. per day, respectively) are contributed to Tamrpa Bay and thence to the Gulf
sngm.f. icance, occurrng in the orthophosphate form, or as condensed phosp) ates of Mexico from the Alafia River drainage system (Jarge map and figure 1).
B e Dot s, M omiasy s s ot it vat, g oo,
phosgiioric aci:i, HyPO41, 42, and PO, whivse relative conceniitationsin drainage from agricultural lands. On a statewide basis, significant quantities of
water are a function of pH (Ra.in’watet and "I‘hatchex 1960). The combined dlasovin orthoph_o olsts n Flosiga i ey v S ot of ch'am.ag g
aritiobhoiphisies ite Feparted. 1. terms. of il s’ i l.ite'r (mg/T) PO 3 natural phosphatic terranes. On the basis of (ata from several springs, the
P : milligrams p Al orthophosphate increment to Florida’s surface waters from the Floridan aquifer is
Orthophosphate values serve as an index of total soluble phosphorus, which must relatively minor >2 —29°
be determined to permit a comprehensive assessment of the nutrient supply of an i
area. VARIATIONS WITH DISCHARCE AND TIME
Effects associated with the presence of excessive dissolved phosphates include: The dissolved ortho 3
* 4 phosphate load an¢ dissolved orthophosphate
l(.;r)n red:ce;lsgfﬁc}ency of the coagulation-flocculation-sedimentation process and concentration/discharge relation in several Florida rivers are shown on figures 2 EXPLANATION
Y 9'3“’1 : >301tenmf m;"g:‘ treatment, due particularly to the condensed and 3, respectively. A direct relation is noted betwveen discharge and load, and a
p! Ia?:stp (a es ( ‘ hmg/ ),ﬂs ) ber::lbgndant growth (;f algae and other aquatic slight inverse relation between discharge and concentration. The latter relation, ORTHOPHOSPHATE LOAD IN LBS PER DAY PER MI?
fh PACe t‘? - b);acm ‘? “l" e ovllmg and nlon- owing surface waters, and however, is poorly defined for natural streams drining non-phosphatic terranes.
ode;) ”Sgﬂﬂ e le‘f ems o °d130111°ﬂ3b ebgé‘gﬂ bl }:’10“'}5’ zndemable tastes and Seasonal variations of orthophosphate load and concentration in west-central <2 . >20
treaﬁx’l fory e:oztogfnng’(g;c?as'e color, “:i‘ : tl{i,c‘l: °tm‘° ':?t?nd a}‘d mcr.eaﬁd peninsular Florida are portrayed on figures 4 and 5. Where streams are not
i hs, b high oxygex; leman ; lue to oxled on of ?rggnuc ez affected by pollution (Myakka River, fig. 4), tiere is no consistent relation >2
po P spla?(ms e“t:e"“g L xo(s;ys em,Rresu t“‘gl m; reduction o dissolv . between orthophosphate concentration and time of year. However, the loads vary = >200
sayg‘:‘_ “'1'925. ;ic(;ée: a:;l g:lf 1;2‘31)’ T?l‘P°“» ?6 "1967’;?;(:? 1968; seasonally, tending to be high in March and agin during the period July to >100
disvsvylvéd el B > o ©ATOSE, S0110MSE CIIOCTS fol (eXCess September, coincident with high rates of discharg:. Where affected by pollution >10
thisonutriepnt?sgspz :iag’l(;'cui; ug:;l:::::n t;O:rl l’:;:l:sc:jh:fehnlﬁu:;n::;g;:i?:ﬁi:: (Alafia River, fig. 5), load is directly related and cencentration is inversely related
28°— i to effluent discharge. Figure 6 illustrates fluctuations of total phosphorus load
ptl:;)cetsse§ can be g;)eatly accelerated. In order to retard some of the associated and concentration for the Escambia River in western Florida. The highest ORTHOPHOSPHATE DISCHARGED
effects—i.e., over-abundant growth f’f algae and other aquatic plants—FWPCA concentrations and loads appear to occur in the winter and early spring, TO THE SEA (IN THOUSANDS OF
glggB) s;lgg:sts that the concentration of total phosphorus should not exceed coincident with periods of high discharge. LBS PER DAY)
.05 mg/l where streams enter lakes or reservoirs. Frequency curves of dissolved orthophosphite concentration in selected
SOURCES OF PHOSPHATE streams in west-cen@d peninsular Florida are portrayed on figure 7 a.nd sho_w the —28°
Phosphates are one of the end products of the decomposition of organ.ic matter rz;lnge }11n = oncentratloz;af:il;r: rc;.{gtxvely ur;lcionlt amrn;tegdstreams i Alafia Ri Ly
and in addition may be derived from leaching of naturally oc hosphatic PResphistc R ST kis fed) % M g pimicd stipeng ( e
ot A ks y occurring phosp! = Evaluation of orthophosphate data from several ¢ 2ams for the period 1957-58 to
minerals such as fluorapatite (Caz(PO4)3F), —an important —constituent 1965-66 utilizing plots of concentration anu io,d Versus time are inconclusive " e : o
ghogrphatlc sedu'n.entsf in Flon;ila. Phosphates are contributed to w.ate.r in with respect to long-term trends. Frequency curves for the Alafia River at Lithia, Figure 1. Dissolved orthophosphate loads of Florida streams, May 1966.
?%mﬁt‘r’gt quantl!:esz rom several man-made and natural sources, including: (1) however, show that orthophosphate concentrations were considerably higher (at
g‘t“s r )?v(a;)tes, ( ;mszlwgtge'-treatﬂ'lenlt d?lm}t efﬂupn;l (human ‘viv:ste.s' and. comparable discharges) during 1965-66 (median concentration: 100 mg/l) than
:)erg;,n sér : agn.cul i amgggal;)c “t migr arm-animal, wastes dnd) eruhfzers, during 1957-58 (median concentration: 48 my/). Data are insufficient to
;atuurrala;ho s;’}‘::ﬁz lreir‘;nesg 22‘)‘“:1’;1;1 ::oef‘f" a?;n(‘;;ltrgffﬁ’ ](E‘fr)al‘lixr::l%angifr:hz ascertain whether similar increases are occurring in other Florida streams due to
H > ion of ind , agriculture, and, lation. .
Saiods sovirces: of phbsphors! Bikesith. i e kreatist’ cobliithnge of expansion of industry, agriculture, and/or population TABLE 1. ORTHOPHOSPHATE CONCENTRATIONS AND LOADS OF SELECTED STREAMS AND SPRINGS
phosphorus to water is directly or indirectly a result of the activities of man (Task REFERENCES Drainage Principal Discharge Ortho-POy4 Ortho-PO4 Load
Group Report, 1967). FWPCA Stream/Spring  Area(mi2) Source Date (cfs)  Conc. (mg/l) Lbs./day Lbs./day/mi2 Lbs./yr/mi2 Lbs./yr
REGIONAL DISTRIBUTION 1968 Water quality criteria—Report of the National Technical Advisory Alafia R. at 335 1 . . 6
27°— The distribution and concentration of dissolved orthophosphate in Florida Commitiee to the Secretary of the Interior, 234 p. L“ah;: ’ e o 5 o e v o ey
streams is shown on the large map. The orthophosphate content of streams in McKee, J. E., and Wolf, H. W iy : Peace R. at 1367 1964-65 *843 *6.8 31,000 22 16,400 11.2 X 106
parts of the state can be correlated with phosphatic-rock formations of the 1963 Water quality c"terfa’ State Water Quality Control Board, pub. Arcadia
drainage area whereas high values not associated with natural drainage from a T 3A, Sacramento, Calif., 548 p. Fe’[;hl““°way R. 1o 5/16/66 138 46 34,200 312 - -
h & A # ion. A dum, H. T. at Foley
gviglsplf;?: ce::relriznevio?: g?e&’ﬂ"?fgﬁ‘;)pﬁ? ‘;gpx;[thl:;e ;:su:;s«iar;:::es«lis til?: 1993 ?iss"’?"d ”"";"gm in Iilzgda witers, Fla. Geol. Surv. Rept. of ;“;‘:"é‘;‘:‘l‘:ﬁ:” 241 Sewage Effluent 5/9/66 101 7.7 4,200 18 5 - —1327°
Rl gy : : : nvestigation 9, , p. 1-40.
distribution of total dissolved phosphorus in Florida waters. The data and Rainwater, F. H., and Thatcher, L. L. New R. nr Lake 212 Agric. Drainage  5/10/66 1770 0.36 3,400 16 4 =
interpretations herein are based on statewide mass-samplings in May 1966, 1967 196 0’ M’ thod Tlecti A iial f wat les. U.S. Geol Butler
(coinciding with periods of low stream-flow and maximum uptake of nutrients by & 3 ows tf"' S“’ fc P"" '"'l 45‘“;’&5 QI WALET SGMDECS, eDe) R0 Manatee R. nr 80  Natural PO,  1964/65 *112 *1.4 840 10 3,760 0.3 X 106
plants during their growth period), plus sampling at several long-term stations in Sawyer, C. N ury. Water supply tapex » SR P Bradenton Terrane
west-central peninsular Florid: e 1950 . M k s : : Yellow R. 1210 N , non- . - -
o g g yp R v . i ety g 1965 Problems of phosphorus in water supplies, J. AWWA, VST, p. Hott R e :
assimilating or synthesizing soluble phosphorus. Thus laboratory values may, and G 1413 }{1439' Withlacoochee R. 1710~ 5/26/66 951 0.06 300 <2 - - R !
probably in some cases do, vary from field values. As the data are quite limited Task Group 2610P Report : X nr Holder HENDRY
over much of the state, regional concentration patterns are of necessity 1966 K%zzt—\:;sssgcmtg?’gri)ggfsms in water quality and treatment, J. glrue Spr nr —  Floridan Aquifer 5/26/66 156 0.39 320 - - L
neralized and 1 iati i , V58, p. 1337-1355. angs Cliy - '
generalized and local variations may be expected to exist. Task Group 2610P Report Silver Spr nr = M 5/11/67 854 0.13 600 - - - !
1967 Sources of nitrogen and phosphorus in water supplies, J. AWWA, Ocala = q
X T T T T V59, p. 344-366. ]I:gg:ga Spr nr Cs 5/18/67 20.7 0.13 20 - - - ! .
U.S. Geological Survey ithia 3 L
20tk 2 peace . ar ancao Quality of surface waters of the U.S. 1957-63, U.S. Geol. Surv. il 1 g S/ioles L 580 d i ) . 5 -‘
g (s58-61, 1964.69) Water Supply Papers 1571, 1641, 1741, 1881, 1947. o ELANTS
by o :zj:s?)ajmsom U.S. Geological Survey Time weighted average ' ROAD
& 1000 Water resources data for Florida, art 2, Water Quality Records T
1964, 1965, 1966 S cotlien
# A et [ ataria v ALl ’ : g 5 0 5L L O L L L 5 —26°
o NEAR WIMAUMA EI0,000 O
§ 1937266} - ALAFIA RIVER AT LITHia
;o 02 DISCHARGE i
Il D0
£ oy ]
é /MﬂNATEE‘ 92 N?sm BRADENTON T T T T T T T T T w’m = i
a 1964-65) T T T T T T T T o T |'* o E’ &
h | @ a &
1 1 | | ! i m ! s 3 A >
o o1 10 10 100 1000 = | it i & & 1000— \ —10-& §
ORTHOPHOSPHATE LOAD, TONS PER DAY & i i N n U' 2 =) f‘ [“\ & EXPLANATION
ve |L b iyl B 5 2
Figure 2. Relation between dissolved orthophosphate load gé 1: msc""“i' . i ) i 3"’roooj+ non A |I|| I, “ & 3 /5% -uedort Ses 61
and discharge of selected Florida streams. u.“'”_: i e Ir". Y Bl Y i . : ri i B N "\ ,' ‘\ 9 Z MAXIMUM ORTHOPHOSPHATE CONCENTRATION
g8 | Yl Tl b ; o[ g ! | i \ I Loso e F SRR, OF FLORIDA STREAMS, MILLIGRAMS PER LITER
i @ R U i '_,r ! ! ® . a " 3 “I L : :']_ | I i L {1 = v | ‘" \ s z ARCADIA (1965-66)
s i i i . 2 r =g 3 { B (183 < H AS
20| ¢ L B : 1 HiigInd S s ALt e R B so0-2
2 b 'IH I —os Cé; b LIJl o* oo 5 V4: L I“l %) e
” Sl ; - o, il g TR T T [ o2-05 [l 20-100
§ = i r w * Loa0 o L g ..... e o i 5?_:1 W\l \\ | ?Ié 8
& Loa F : o 5 = z
- GrE, At __ALAFIA R. AT LITHIA 5. & e o E 5 é ...' . . .'0. o g o5 ‘| & § 1964-65 05—-1.0 >100
o (1957- 66) ] f ] =z o 1 o = MANATEE RIVER NEAR —125°
w NEAR WIMAUMA 5 o oo o a & o o° Ca T « 1965-66 2
(1957-66) g 3 =& w & | a 3 /| BRADENTON
o e e £ g5 ¥ 5 o CONCENTRATION 1 { | 1.0.-5.0 7
' Pl LR 8 Eool il # : e 0 %
i g 3 | CONCENTRATION g I <§[ 0.1 o (1965-66) Z
g 58 g £ aE 4
gs i3 {3 oQ 1 1
§ P(zlggg sF: I;‘Agsc)wm %f :%NED e g :::::‘:"R‘"Igg‘:g’ (o] SAMPLING SITE 1z
" g &= e
s;:;;:fg: heanid i g E B a s Lk ':_1‘ '\ FLORIDAN AQUIFER SPRING Q Q}“
| . L \ ol D T A A Y T T Py SR B e e op L L LU L) P T Y ) G 0 A |
“or [ 1.0 10 100 1000 1962 1963 1957 1958 b5 JFMAMJJASONDJFMAMJJASO 0.l 05 I 2 5 10 20 30 50 70 80 90 95 99 99.8 «2
ORTHOPHOSPHATE  CONCENTRATION, MILLIGRAMS PER LITER S R 1967 PERCENT OF TIME CONCENTRATION WAS EQUAL TO OR GREATER THAN A GIVEN .VALUE v
Figure 4. Seasonal variations of Figure 5. Seasonal variations of E i = 0 10 20 30 40 50  MILES
Figure 3. Relation between dissolved orthophosphate discharge, dissolved orthophosphate load discharge, disolved orthophosphate load igure 6. Monthly discharge, total Figure 7. Frequency curves of dissolved
concentration and discharge of selected Florida streams and concentration, Myakka River near and conceitration, Alafia River at phosphorus load and concentration, WL AN St b | A T 500551 T
I 8 . ’ Serssomn, 106269, s , Lithia, 195758. , Escambia River near Century, 1965-67. ust—central peninsular Florida & e ik , , I Color S b
: olor Separation by D. F. Tucker
89° 88° 87° 86° 85° 84° 83° 82° 81° 80°




UNITED STATES DEPARTMENT OF THE INTERIOR

FLORIDA DEPARTMENT OF NATURAL RESOURCES
published by BUREAU OF GEOLOGY

MAP SERIES NO.33  REVISED GEOLOGICAL SURVEY
89° 8g° 87° 86° 8s5° 8a° 83° 82° 81° 80°
31
GENERALIZED DISTRIBUTION AND CONCENTRATION 7 :
__ —_————— e — = FLORIDA DEPARTMENT OF NATURAL RESOURCES
OF ORTHOPHOSPHATE IN FLORIDA STREAMS HOLMES \'// \ BUREAU OF GEOLOGY —31°
N
{ Q- \
; = SACKSON This public d was p gated at a total
By k?\ 5 l_‘ k -JVL N cost of $325.00 or a per copy cost of $.13 for‘;hae
BN = ~
Matthew I. Kaufman ' Fo) o~ purpose of (ﬁsumi_n_ating hydrqlogic data.
N\ l g =y PR 2 SSAU d
- b - s s GADSDEN s R e (o)
UNITED STATES CEOLOGICAL SURVEY e s i 4713 i . %0 e S ‘
in cooperation with the O o 3 L'( = 0 '
BUREAU OF GEOLOGY s 0
FLORIDA DEPARTMENT OF NATURAL RESOURCES =
TALLAHASSEE, FLORIDA
1969
REVISED 1975
30°p—
INTRODUCTION
A knowledge of the occurrence of phosphorus in surface waters, from natural Orthophosphate concentrations greater than 5 mg/l can be attributed directly
as well as man-influenced sources, is essential to the understanding and to cultural influences (pollution); however, concentrations in excess of 1 mg/l .
management of the quality aspects of Florida’s surface-water resources. Statewide (and in some cases 0.5 mg/l), where not associated with phosphatic terranes, may —30
distributions of orthophosphate in surface waters exist which can be related in also be indicative of cultural influences. Exceptions exist in southernmost Florida,
part to naturally-occurring phosphatic-rock formations, wildlife habitats and where high orthophosphate concentrations that occur during low-flow periods are
streamflow, and in part to cultural influences (industrial, municipal, and attributed to wildlife (i.e., bird excrement). Figure 1 shows the dissolved
agricultural pollution). The distribution and concentration of orthophosphate, orthophosphate load in Florida streams in May 1966. The concentration and
and to a limited degree total phosphorus, in Florida streams is described herein. dissolved-load maps identify drainage areas contributing significant concentrations
Regional, time, and flow variations of concentrations and loads and their and quantities of orthophosphate to Florida’s surface waters and illustrate
interrelationships are briefly discussed. regional differences.
Orthophosphate concentrations and loads of selected streams and springs are R =5
IGN! pHose ¢ é T —_—
S IF.]CANCE oF PHQSPHORUS listed in Table 1, providing an ‘“order of magnitude” estimate for the
Pl.losphorus, one (_)f the major elements required in the synthesis of proteins, is contributions from each source. Industrial waste from phosphate-mining areas in o
a primary nutrient in the food chains and as such regulates the extent of plant west-central peninsular Florida is the greatest single source of orthophosphate.
growth and ultimately food production within the life cycle. Among The highest orthophosphate concentrations and loads (200 mg/l and >>100,000
gho;phorus—conta.uqng 'compounds the inorganic phosphates are of major Ibs. per day, respectively) are contributed to Tampa Bay and thence to the Gulf
mgn?xﬁcance, occurring in t‘he orthophosph_ate form, or as condensed phosphates of Mexico from the Alafia River drainage system (large map and figure 1).
29°}— Wwhich gradually hydrolyze in aqueous solution to the orthophosphate form. (Task Major secondary sources include other industrial wastes, sewage effluent, and
Group Report, 1966.) _(l)rthoph? hate mcl_l;des the three jonized forms of drainage from agricultural lands. On a statewide basis, significant quantities of
phosphoric acid, H;PO4™%, HPO,4"2, and PO4"3, whose relative concentrations in dissolved orthophosphate in Florida streams occur as the result of drainage from
water are a function of pH (Rainwater and Thatcher, 1960). The combmeii natural phosphatic terranes. On the basis of data from several springs, the
orthophosphates are reported in terms of milligrams per liter (mg/l) PO4-3. orthophosphate increment to Florida’s surface waters from the Floridan aquifer is
al S serve an index of total soluble phosphorus, which mu: . 2 —
Orthophosphate values serve as an index of total soluble phosph hich must relatively minor. >2 QRANGE CITY il
be determined to permit a comprehensive assessment of the nutrient supply of an >16 \'\V
area. VARIATIONS WITH DISCHARGE AND TIME 0
Effects associated with the presence of excessive dissolved phosphates include: The dissolved orthophosphate load and dissolved orthophosphate EXPLANATION
(1) reduced efficiency of the coagulation-flocculation-sedimentation process and concentratior:/discharge relation in several Florida rivers are shown on figures 2
lime-soda ash softening in water treatment, due particularly to the condensed and 3, respectively. A direct relation is noted between discharge and load, and a
phosphates (>0.1 me/D); (2) Over-abundant growth of algae and other aquatic slight inverse relation between discharge and concentration. The latter relation, ORTHOPHOSPHATE LOAD IN LBS PER DAY PER MI>
plants (1.e.., water hyacinths) in _bot'h flowing and non-flowing su;face waters, and however, is poorly defined for natural streams draining non-phosphatic terranes.
the associated problems of objectionable algal blooms, undesirable tastes and Seasonal variations of orthophosphate load and concentration in west-central I:] <2 >20
odors, filter clogging, increased color, turbidity, chlorine demand and increased peninsular Florida are portrayed on figures 4 and 5. Where streams are not
treatment costs, and (3) a high oxygen demand due to oxidation of organically affected by pollution (Myakka River, fig. 4), there is no consistent relation . S
derived ?hosphoms entering an ecosystem, resulting in a reduction of dissolved between orthophosphate concentration and time of year. However, the loads vary =2 >200
oxygen in a lake or stream (Task Group Report, 1966, 1967; FWPCA, 1968; seasonally, tending to be high in March and again during the period July to >100
Sawyer, 1965; McKee and Wolf, 1963). The most serious effects of excess September, coincident with high rates of discharge. Where affected by pollution >10
gssf’lvegi P?Sphat:ia;’lcc‘ff flOWﬂStT:m gom l:‘])(urceshOf hlg:lu:a(;ncet’:‘rualt:ion:i of (Alafia River, fig. 5), load is directly related and concentration is inversely related
s nutrient, especially in impoundments or lakes where na eutrophication to effluent discharge. Figure 6 illustrates fluctuations of total phosphorus load
28°} 2 ge. Figu s phosp!
processes can be greatly accelerated. In order to retard some of the associated and concentration for the Escambia River in western Florida. The highest ORTHOPHOSPHATE DISCHARGED
effects—ie., over-abundant growth of algae and other aquatic plants—FWPCA concentrations and loads appear to occur in the winter and early spring, TO THE SEA (IN THOUSANDS OF
pp pring
(1968) suggests that the concentration of total phosphorus should not exceed coincident with periods of high discharge. LBS PER DAY)
0.05 mg/l where streams enter lakes or reservoirs. Frequency curves of dissolved orthophosphate concentration in selected
SOURCES OF PHOSPHATE streams in west-central peninsular Florida are portrayed on figure 7 and show the —128°
. . range in concentration from relatively uncontaminated streams draining slightly
Phosphates are one of the end products of the decomposition of organic matter phosphatic terranes (Myakka River) to highly polluted streams (Alafia River). ol g
and in addition may be derived from leaching of natu.rally occurring phosphatic Evaluation of orthophosphate data from several streams for the period 1957-58 to
minerals such as fluorapatite (Cas(PO4)3F), an important constituent of 1965-66 utilizing plots of concentration and load versus time are inconclusive i
phosphatic sediments in Florida. Phosphates are contributed to water in with respect to long-term trends. Frequency curves for the Alafia River at Lithia, Figure 1. Dissolved orthophosphate loads of Florida streams, May 1966.
significant quantities from several man-made and natural sources, including: (1) however, show that orthophosphate concentrations were considerably higher (at
industrial 'wastes; '(2) sewage-treatment plant efﬂupnt (human wastes and comparable discharges) during 1965-66 (median concentration: 100 mg/l) than
detergents); (3) agricultural drainage, including farm-animal wastes and fertilizers; during 1957-58 (median concentration: 48 mg/l). Data are insufficient to
(4) urban dramag.e mcludmgj municipal water-'txeatmem wastes; () drmpage from ascertain whether similar increases are occurring in other Florida streams due to
natural phosphatic terranes; (6) rural runoff; and (7) rainfall. Evaluation of the expansion of industry, agriculture, and/or population. TABLE 1. ORTHOPHOSPHATE CONCENTRATIONS AND LOADS OF SELECTED STREAMS AND SPRINGS
various sources of phosphorus suggests that the greatest contribution of
phosphorus to water is directly or indirectly a result of the activities of man (Task REFERENCES Drainage Principal Discharge  Ortho-POy Ortho-PO, Load
Group Report, 1967). FWPCA Stream/Spring  Area(mi2) Source Date (cfs)  Conc. (mgfl) Lbs./day Lbs./day/mi2 Lbs./yr/mi2  Lbs./yr
REGIONAL DISTRIBUTION 1968 Water quality criteria—Report of the National Technical Advisory
e S ' : . . Cémuittes 16 the Secretary f the Tnterior, 234 1, Alafia R. at 335  Ind. Waste 1957-58  *415 57 127,800 382 141,020 47.2 X 106
= The distribution and concentration of dissolved orthophosphate in Florida McKee, J. E.. and Wolf. H. W d Lithia
streams is‘showi-'on the 1 map. The orthophosphate content of streams in c e]e§6'3 . anw olf, .” 2 e e e B e i i o Peace R. at 1367 » 1964-65  *843 *6.8 31,000 22 16,400 11.2 X 106
parts of the state can be correlated with phosphatic-rock formations of the 3 ‘:tes’ e yt mciﬁf‘m’ 5422‘5e o B e ?rc;dm R »
drainage area whereas high values not associated with natural drainage from B , Sacramento, &5 p- atexl:o;)e“yoway i 110 5/16/66 138 46 34,200 312 - -
phosphatic terranes are due primarily to pollution. These results are consistent e oAtk i . . ]
with the earlir work of Odum (1953) who reported on and mapped the 1953 {stso{yedﬁphogsp}l::rrzzi in lil%da waters, Fla. Geol. Surv. Rept. of ﬁ.c?:loC(l:ll;T::;:ee 241  Sewage Effluent 5/9/66 101 7.7 4,200 18 - - 27°
distribution of total dissolved phosphorus in Florida waters. The data and Rainwater. F anesdlgrah c:nh o o Fe New R. nr Lake 212 Agric. Drainage  5/10/66 1770 0.36 3,400 16 = -
interpretations herein are based on statewide mass-samplings in May 1966, 1967 a.mvlvag :5’ : M, ax}: o ane er,” p ti. d analysi les. U.S. Geol Butler y
(coinciding with periods of low stream-flow and maximum uptake of nutrients by S a Ws tf orsco lec PO" anl 4 g;uzgg;s of water samples, U.5. Gook Manatee R. nr 80  Natural POy 1964/65 *112 *1.4 840 10 3,760 0.3 X 108
plants during their growth period), plus sampling at several long-term stations in g ain urv. Water Supply Faper ’ P Bradenton Terrane : . - ALY
west-central peninsular Florida (late 1950’s through 1966). Most samples lacked awy;SG Fidy I pon i . Tl gl S Yellow R. nr 1210 Natural, non-PO4 6/2/66 1540 0.08 660 <2 - = j{)’ o
the addition of a preservative to prevent algae and bacteria from either 1 4031e112s390f plospiorus in Water Suppeies,:3. ’ » P Holt Terrane !
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