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INTRODUCTION Saddle Creek flow-duration curves for total days of record, September : —
days of record, and May days of record are shown in figure 10. The Z EXPLANATION i . , |
Lake Hancock is in west-central Polk County near the geographic September and May curves represent high and low conditions, respec- _J—- —l_ 28°O|
center of peninsular Florida (fig. 1). The lake is part of the headwaters of tively. A discharge of 20 ft3/s has been exceeded about 20 percent of the time = )
the Peace River. Saddle Creek (fig. 2) flows through the lake and then joins in May, about 40 percent of the time during the period 196477, and about 65 - | 2
the Peace Creek Drainage Canal about 3 miles south of the lake to form the percel}l,t of the tirlr)::; in September. Med:agn discharges (50 percent exceed- N LOCATION OF Area of photo ( fig. 2 ) EXPLANATION
Peace River. Lake Hancock, with a surface area of 4,540 acres, is the ance) are about 0.01, 0.3, and 130 ft3/s for the May curve, total-days curve, QQ POLK COUNTY :
largest lake in the Peace River basin and the fourth largest in Polk County. and September curve, respectively. g > - A STAGE-MEASUREMENT STATION
Lake Hancock is the 10th in a series of lakes selected for study as part 28°| 5' 155 l'_ = [75)
of a continuing cooperative project between the U.S. Geological Survey and Maijor ridge wi
the Southwest Florida Water Management District. The objective of the WATER BUDGET I : J = A CONTINUOUS-RECORD GAGING
project is to document hydrologic conditions in the selected lake basins. To — 150 — CZJ STATION
accomplish this objective, available data were evaluated to describe the The volume of water in Lake Hancock fluctuates in response to = Land-surface contour. Shows altitude of —
hydrology of Lake Hancock and its environment. A map of the lake bottom precipitation, evaporation, inflow, and outflow. This relationship can be g J
was prepared from bathymetric data collected as part of the study. Existing expressed by water-budget equation: land surface above sea level. Contour Z v ACTIVE QUALITY-OF-WATER SITE
climatological and hydrologic data were used in water-budget analysis to Change S S interval 50 feet -
determine the relation of the lake to ground-water and surface-water = _ Precipi- _ Evapora- " . " " .. 4 Netground- ; L v
conditions. Water-quality data were collected and analyzed to document volume saion iton inflow outflow wln A————— Al g QUALITY'OF'WATER MEASUREMENT
past and current water-quality conditions in the lake. where: -? Line of hydrogeologic section shown in =5 SITE, AUGUST 1978
The hydrology and geology of the Lake Hancock area have been Net ground-water flow = Ground-water inflow — Ground-water outflow 3 2 : o
described in several publications by the U.S. Geological Survey. Heath figure 4, Small solid circles are wells. < —_—3— LINE OF EQU AL DEPTH TO LAKE BOT
(1961) reported on the surface-water resources of Polk County and included The amount of water in each element of the water budget was & %
recorded extremes of stage for Lake Hancock and of discharge for Saddle evaluated by month, for the period 1964-77, to provide a basis for under- 28°0 O. il (E ? ;‘O MILES =l o TOM, 1978’ DASHED WHERE APPROXI-
Creek. A comprehensive description of the ground-water resources of Polk standing the hydrology ?f the lake system. NO. otl:ler factors, such as Sl MATELY LOC ATED, INTERVAL 1 FOOT.
County was provided by Stewart (1966). Kaufman (1967) reported on the diversions and consumptive use, are known to significantly affect Lake = DATUM IS AVERAGE LAKE STAGE FOR
hydrologic effects of ground-water pumpage in the Peace River basin. Hancock. : : - 9 |
Robertson (1973) presented a brief discussion of stage fluctuations of Lake The volume of water in Lake Hancock is a function of lake stage as E 28°00 1960-77, 97.68 FEET ABOVE SEA LEVEL.
Hancock in his report on hydrologic conditions in the Lakeland Ridge area shown in figure 5. Monthly changes in volume RreLS determined from '_<_ i
of Polk County. Hutchinson (1977) reported on shallow ground-water lake-stage data (fig. 11) and the stage-volume relation. ; = STRIP-MINED AREA
resources in the upper Peace River basin. Monthly precipitation data (fig. 11) used in the water-budget apalySIS ﬂ_— A
Several other governmental agencies and consultants have published were taken from National Weather Service regords for Bartow. During the 8
reports on the Lake Hancock area. The Peace River Valley Water Conser- budget period, 1964-1977, annual preCipitatlop .excgseded th.e long-tem & SWAMP
vation and Drainage District (1960) presented a plan for improvement and average only once, in 1969. The cumulative prempltatlor{ deficit during the o
development in the Peace River basin, including a recommendation for budget period was 74.73 inches, or an average of 5.34 inches per year.
regulating the stage of Lake Hancock. Flood-plain information for Saddle Average monthly evaporation for Lake Hanco.ck 18 es’glmated torange
Creek was published by the U.S. Army Corps of Engineers (1974). The from about 2.5 inches in December to about 5.6 1n'ches in Jl.lly (fig. 12).
Southwest Florida Water Management District (1976) estimated flood- Estimates were based on average annual evaporation of 50 inches from AR A e o e | (s (el
stage frequency relations for several lakes in Polk County, including Lake shallow lakes in central Florida (Kohler and others, 1959, plate 2) propor- 2N45i= =l -20 o 0 o O ~
Hancock, and in the same report presented wind-tide effects on Lake tioned relative to average monthly pan evaporation for W(-::st Pahp Beach © © = ~ ~
Hancock. Ardaman and Associates (1976) compiled locations of recently (Linsley and Franzini, 1972). Although monthly evaporation varies from oy o) o) O O
reported sinkholes in Polk County. year to year, the variations are not considered crll_:lcal. Average monthly = =z it e = 0 5000 FEET
Hydrologic data reports are published on a regular basis by the U.S. rates were, therefore, used throughout the .analyms. Based on an annual ) 1 ( I | | f
Geological Survey. Maps showing the potentiometric surface of the Flori- average evaporation of 50 ipc.hes_, evaporation losses from I.Jake Hancock Figure 3.—Annual departures from long-term average
dan aquifer are published twice a year through a cooperative program with excfzeded total annual precipitation for 10 of the 14 years in the budget precipitation (53.95 inches) at Bartow,
the Southwest Florida Water Management District. Water levels for Lake period. 1960-77
Hancock, discharges for Saddle Creek, and water-quality data are pub- Monthly mean surface-water outflow (fig. 11) was calculated from [ | [ | 1
lished annually in the series “Water Resources Data for Florida.” daily discharge records for Saddle Creek at Structure P-11. Mc.)nthly mean
All elevations in this report are referenced to NGVD of 1929 (National surface-water inflow (fig. 11) was estimated from about 25 miscellaneous ;
Geodetic Vertical Datum of 1929), a geodetic datum derived from a general measurements of Saddle Creek upstream from Lake Hancock. These Figure 1.—Location of Lake Hancock and the three major ridges in Polk County.
adjustment of the first-order level nets of both the United States and measurements were made between 1956 and 1974. The measurements
Canada, formerly called “mean sea level.” NGVD of 1929 is referred to as were correlated with measurements from the continuous record station, 102 - . . 270 5 91
sea level in this report. Peace Creek Drainage Canal near Alturas, about 8 miles southeast of Lake
Hancock, and with measurements from Peace River at Bartow, a continu- ]
ous record station about 4 miles downstream from Lake Hancock. Two A A' Maximum
AREA DESCRIPTION estimates of monthly inflow through Saddle Creek were generated from I Year in which ]
the two correlations. The arithmetic average of the two correlation esti- FEET z| FEET d event occurred
Polk County is part of the highland area that trends along the mates was adjusted by a drainage area ratio to account for additional Olm >
north-south axis of peninsular Florida. Within the county, three ridges are surface-water inflow to Lake Hancock from Banana Lake Overflow, Lake 300 1., 8] x Sl | 300 3 100 —
separated by relatively flat lowland areas. Lake Hancock is in the lowland Lena Run, and the adjacent swamps. : = 3 %I @ | 1960
area between the western and central ridges (fig. 1). Net ground-water flow represents the difference between ground- = 3 | ﬁ
The climate of the Lake Hancock area is subtropical with humid, rainy water inflow and outflow. Ground-water inflow and outflow were not 200 S < =2 e E TR 200 n
summers and dry, mild winters. Average monthly temperatures range measured directly. The net exchange between Lake Hancock and the S 3 | w
from 61°F in January to 82°F in July and August. About half the annual ground-water system was, instead, estimated by solving the water-budget Q O | C>>
rainfall occurs during June through September. equation for net ground-water flow. Because it is computed as a residual, 100 : 100 m
There has been an extended period of below normal precipitation in the accuracy of the net ground-water term is dependent upon the cumula- < 98
the Lake Hancock area and in central Florida generally since 1960. tive errors of the other water-budget components. SECONDARY -
Average annual precipitation for the National Weather Service station at Results of water-budget calculations for three 9-month periods are SEA ARTESIAN AQUIFE%%F?I:I‘I?\IG BEDS SEA =
Bartow, about 3 miles south of Lake Hancock, is 53.95 inches, based on listed below. September 1967 to May 1968 represents a period of declining LEVEL [IEVE]S e
records from 1887 to 1977. Annual departures from average precipitation lake levels. June 1968 to February 1969 represents a period of rising lake =
are shown in figure 3. Annual precipitation exceeded the average only levels, and August 1971 to April 1972 represents a period during which the %
twice from 1961 to 1977, resulting in a cumulative precipitation deficit of level of Lake Hancock stayed relatively constant. All values are in inches 100 100 g
78.23 inches. over the surface area of the lake, assumed constant at 4,540 acres. P-4 96
Lake Hancock receives inflow from several streams. Saddle Creek 5
originates east of Lakeland, flows generally south through a swampy area, - Change Prel Evap-  Surface  Surface Net 200 200 i
and enters Lake Hancock about 0.2 mile southeast of State Road 540 (fig. Period tre§§ in = cipi- - ora- + water — water + ground-water > 27°5 8'
2). Lake Lena Run originates at the outlet of Lake Lena in Auburndale and — xolume 7l itgtion ol InlowE Eoution, oy j
enters Lake Hancock on the northeast side. Banana Lake, located about 1 ] Galts
mile northwest of Highland City, discharges into Banana Lake Overflow 6/56{2? L i i i R e 500 500
Canal that enters the west side of Lake Hancock. 8/27/<1;9 Résing 4032  46.95 35.44 176.37 114.77 -32.79 94
The shoreline of Lake Hancock has an elevation of slightly less than = 0
100 feet above sea level. Within 1 mile of the eastern and western shores of C it N B £ G % | .
the lake, land-surface elevations exceed 130 feet above sea level. North and B & z| B 93 ; | i i i i i i
south of the lake the land isrelatively flat and swampy. Along the shoreline S Ol
there is a strip of swampland (fig. 2) generally less than 300 feet wide. At The lake-stag(:‘ ge;:iline from Seztimbezﬁ19637) to Ic\l/lay 196(18 follot\;vled FEET § 5’ : FEET JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
the lake outlet and on the southwest side, the swamp extends inland more successive years of deficient precipitation (fig. 3) and coincides with a | << : < =
than 1,000 feet. On the north end, where Saddle greek enters the lake, decline in well levels (fig. 13). There was no surface-water outflow through 200 g wl 200 Flgure 5'_MaX1mum1 minimum, and mean monthly Stages: 1960-77.
swamps extend more than 0.5 mile inland. Structure P-11 between September 23, 1967, and June 30, 1968, and, ~ =) L < > = =
Unlike many lakes in central Florida, the shoreline around Lake consequently, there was a net gain to the lake from the surface-water 8 |
Hancock has not been developed into lakefront homesites. Along the ZYSt_em't Ehe wa_lt:eir-budge.t angiystilsl indicz;:esfthatttlhe lalge‘sizg? dedtizie 100 100 106 : ol gl ; S i g i s b
eastern and southern shores of the lake there has been extensive stri uring this period was primarily the result ot a net loss of water irom the
mining for phosphate. Pastures and citrus groves extend along the WeSteI'fl lake to the ground-water system. Similar conditions in mid-1975 also SECONDARY ARTESIAN AQUIFERS and CONFINING BEDS
shore. The public does not have ready access to the lake. resulted in a lake-stage decline. SEA SEA
Lake Hancock and the surrounding area are underlain by a layer of The increase in lake stages from June 1968 to February 1969 coincided LEVEL EEVEL =
sand, clay, and limestone, ranging in thickness from about 100 feet to 400 with an increase in well levels. During this period precipitation was about
feet. This surficial layer is underlain by several thousand feet of limestone 3 inches above normal. There was a net gain to the lake from the ]
and dolomite (Stewart, 1966). The formations can be divided into three surface-water system and a net loss from the lake to the ground-water 100 100 § 102
hydrogeologic units: (1) the surficial aquifer, (2) secondary artesian aqui- system. '-_‘IJ
fers and confining beds, and (3) the Floridan aquifer. Two generalized Lake stage remained relatively unchanged from August 1971 to April
hydrogeologic sections are presented in figure 4. The sections are based on 1972. Precipitation was about normal during this period. Outflow through 200 200 ﬁ o 1
geologic data from wells described by Stewart (1966) and on well logs from Structure P-11 ranged from 0 ft3/s to 281 ft?/s and averaged about 54 ft3/s. 7] - Average stage for 27°57 §
the Florida Bureau of Geology. Locations of the sections are shown in Inflow averaged about 43 ft3/s, resulting in a net loss to the surface-water w period of record
figure 1. system during the period. Ground-water levels were high, and net gains 500 1 500 8 (1960-77)
The surficial aquifer is composed of sand, sandy clay, and pebble from the ground-water system offset losses to the surface-water system. 2 o8 |
phosphate deposits, which in Polk County have been strip mined exten- During the 1964-77 budget period, Lake Hancock’s stage increased an 0 5 MILES e —————— e
sively. The thickness of the surficial aquifer ranges from about 20 feet near average of 0.08 inch per year. Annual precipitation averaged 48.61 inches, L L - - —L J W
the shore of Lake Hancock to about 130 feet at the west end of section A-A’ and evaporation averaged 50.00 inches. Surface inflow averaged 132.49 E
(fig. 4). ; inches per year and surface outflow averaged 106.30 inches per year for an VERTICAL SCALE GREATLY EXAGGERATED = -
The secondary artesian aquifers and confining beds of Tertiary age are average annual gain of 26.19 inches from the surface-water system. There LOCATION OF SECTIONS IS SHOWN IN FIGURE | =
composed of clay, dolomite, and limestone of the Hawthorn Formation and was an average net loss to the ground-water system of 24.72 inches per i w
the Tampa Limestone. The thickness of the secondary artesian aquifers year. i : . ; 2 94 ———
and confining beds ranges from about 50 feet near Lake Hancock to about Figure 4.—Generalized hydrogeologic sections across the Lake Hancock area. 5
150 feet at the west end of section A-A’ (fig. 4).
Limestone and dolomite of the Suwannee Limestone, Ocala Lime- WATER QUALITY
stone, and Avon Park Limestone of Tertiary age make up the Floridan I~ 7
aquifer. Drilling logs described by Stewart (1966) indicate that zones Water-quality data available for Lake Hancock and Saddle Creek for
within the limestone and dolomite contain numerous cavities and hon- the period 1965-71 (table 1) include: major ions, dissolved oxygen, and a
eycomb features. These result from dissolution of the carbonate rock by few physical parameters. Specific conductance and temperature data are 102 20 1 (Ees] e T e A e 1 TS L
circulating ground water. Weaknesses in the geologic structure caused by available for 1972—77. Analysis of nutrients, physical parameters, dis- : ; ! } '. e ' ! ! 100 500 1000 5000 10,000 50,000 100,000
dissolution are commonly responsible for sinkhole collapses. Ardaman and solved oxygen, radium, and phytoplankton are available for August 1978 Example : Daily mean stage has exceeded
Associates (1976) reported that between 1956 and 1975 there were more (table 2). 98 feet above sea level about
than 20 sinkhole collapses within 2 miles of Lake Hancock. Calcium is the predominant cation and bicarbonate the predominate 50 percent of the time in Septem- | VOLUME OF WATER, IN ACRE -FEET
According to Hutchinson (1977), ground water in the surficial and anion (table 1) in the chemical analysis of water from Lake Hancock. Bor. obbut 5T Siof tho & . '
secondary artesian aquifers flows from the ridge areas and discharges into Several other lakes in Polk County have a similar ionic composition. T peucent o e ame Flgure 6-—Stage'V01ume relation. o 1
the streams of the lowland areas. A depression in the potentiometric According to Hutchinson (1977), water in the surficial, secondary artesian, d 100 in May, and about 38 percent of _| 27°56
surface of the Floridan aquifer is described by Stewart (1966, p. 99) as and Floridan aquifers also is a calcium bicarbonate type. > the time during the period 1960-
indicating a general zone of upward leakage from the Floridan aquifer into Some of the water-quality parameters in table 2 indicate undesirable 3 Total days
; ) o b R 1977. ol 103 T ] T T T e T T | T
Saddle Creek, Peace River, and swampy lowland areas. However, when the characteristics. According to Brown and others (1970), ammonia nitrogen of record o
level of Lake Hancock is above the potentiometric surface of the secondary greater than 0.1 mg/L (milligrams per liter) usually indicates organic ﬁ il >
artesian and Floridan aquifers, as it was in 1959—60 (Stewart, 1966, p. pollution. Dissolved oxygen concentrations are, in some cases, less than " September days .
88-97), there would be downward leakage from the lake into the underly- the 5 mg/L minimum recommended by the U.S. Environmental Protection w of record O e R e e N e e e S Rl R e e O S SRR S ]
ing aquifer systems. Agency (1976) for maintaining a varied fish population. In August 1978, 8 B =7 = ﬁ ) /7
pH exceeded the limits (8.5 units) set by Florida Department of State e . n Maximum stage
(1978) for waters used for recreation and the propagation and management < w of record
LAKE CHARACTERISTICS of fish and wildlife. The phytoplankton analysis shows a predominance of - ol > 101 = T
blue-green algae. Water with high concentrations of blue-green algae, u 8 Stage with recurrence
The bottom of Lake Hancock was mapped in August 1978 using a such as Anacystis and Anabaena, is suspected of being toxic to some H'-' < interval of 7 years \
sounding rod. Lake stage at the time of the soundings was 98.6 feet above animals (McKee and Wolf, 1963). 2 | May days / - Tolo b gt el Soe: B BRSSP, SCORPIE 0, S |
sea level. Depth contours shown on the photograph base map, however, are Esthetically, Lake Hancock is in poor condition. Except for a firm sand = 96 | of record lLﬂ
referenced to the average stage for the period of record (1960-77), 97.68 bottom near the shorelines, the lake bottom is covered by organic material g w
feet above sea level. that will not support much weight. Water hyacinths make boat launching P-4 =
The bottom slopes relatively steeply from the western shore to a 5-foot and manuevering difficult. Wind tends to stir up bottom material so that '(3 = £, 99 - =
deep trough, which lies 500 to 1,500 feet from the western shore. This the lake becomes turbid. Algal blooms are a frequent occurrence. g
trough is probably the submerged stream channel of Saddle Creek. On the Brezonik (1976) used phosphorus, nitrogen, dissolved oxygen, and | <
eastern and northern sides of Lake Hancock, a firm sand bottom slopes chlorophylla concentrations, and the Secchi disc transparency of the water o4 | | '(,_) e i | o] |
gradually from shoreline to a depth of about 3 feet, 1,000 to 3,500 feet from as indicators to rank 41 Florida lakes according to degree of eutrophica- | 98I | 5 > 5 10 20 50 100 200
shore. tion. Of the 41 lakes, ranked from least eutrophic to most eutrophic, Lake g y
The bottom of Lake Hancock is covered with a layer of organic Hancock was thirtieth. Although eutrophication occurs naturally in lakes, |
material extending from the 3-foot depth contour on the east to the the process can be accelerated through addition of nutrients such as 93 1 1 1 L iL 1 1 1 RECURRENCE INTERVAL, IN YEARS
submerged stream channel on the west. Depth soundings for the lake were nitrogen and phosphorus. Eutrophication is generally considered to be 0 20 40 60 80 100 Fi Poak £ lati 7o 55' !
based on first recognizable bottom resistance and, therefore, probably only undesirable because it reduces the esthetic qualities of lakes; it may igure 7.—Peak-stage frequency relation.
reached the top of the organic layer. Kenner (1964) presented bottom maps change fish populations to less desirable species; and, it creates problems of PERCENTAGE OF TIME STAGE WAS EXCEEDED
of 16 lakes in Polk County, all of which were at least 8 feet deep. It is growth of aquatic vegetation.
probable that Lake Hancock has a morphometry similar to that of the Wastewater treatment plant effluent appears to be a major source of Figure 8.—Duration of daily mean stages, 1960-77, and for May and September.
lakes described by Kenner. If so, the organic layer may be more than 5 feet nutrient addition in Lake Hancock. The Florida Board of Conservation 300 T T T T T T T T T T
thick near the center of the lake. Ardaman and Associates (1976) reported (1966 and 1970) listed streams and lakes receiving effluent from waste- Estimated Monthly Mean
a sinkhole near the center of the lake. Soundings did not provide an water treatment plants in Polk County. Following secondary treatment, z . : X .
B ol e g g { = . cifient thors Tialeland s Aaehargod Wits Batbiis Take: wiichiis com Surface-Water Inflow E Figure 2.—Lake Hancock bottom contours, data collection sites, and adjacent land use.
Stage records of Lake Hancock have been collected by the U.S. nected to Lake Hancock by a canal. Auburndale discharges wastewater 0
Geological Survey since 1960. Average lake stage for 196077 was 97.68 effluent from its secondary treatment plant into Lake Lena Run, which % 550 | ! E T U T T T
feet above sea level. The maximum stage of record, 101.88 feet above sea emptiesinto Lake Hancock. Sylvester Shores subdivision at Lakeland uses o 500 200 |
level, occurred on September 16, 1960, as a result of Hurricane Donna. secondary treatment and then discharges its treated effluent directly into % Maximum 80 T T T T T T T T
Minimum stage of record, 93.98 feet above sea level, occurred on May 23, Lake Hancock. Of the 111akes that were ranked by Brezonik (1976) as more sl Mulberry deep well
1968. eutrophic than Lake Hancock, nine receive wastewater effluent. E Year in which Floridan aquifer
Mazximum, minimum, and mean monthly stages of Lake Hancock are o 400 event occurred
shown in figure 5. The mean monthly stage is lowest in May and highest in (= % 100
September. Maximum stages for six of the months occurred in 1960, four of REFERENCES CITED H o
which were related to extensive flooding throughout central Florida due to (N 300 8
Hurricane Donna. Minimum monthly stages occurred mostly in 1968 and Ardaman and Associates, 1976, Location of recently reported sinkholes in o 73]
1977 after long periods of deficient rainfall. Polk County (1956-1975): Civil Defense Agency, Bartow, Florida, 2 o o
The volume of water in Lake Hancock varies with lake stage, as maps. 8 E 3
indicated by the stage-volume curve in figure 6. Because of the flatness of Brezonik, P. L., 1976, Trophic classifications and trophic state indices 200 0 E
the lake bottom, a small increase in lake stage, about 95 feet above sea rationale, progress, prospects: Report to Florida Department of En- = "u] g d
level, results in a relatively large increase in surface area and in the vironmental Regulation No. 07-76-01. W LuL‘ — >
volume of water in the lake. At a stage of 97 feet above sea level, the lake Brown, Eugene, Skougstad, M. W., and Fishman, M. J., 1970, Methods for o 100 350 T T T T T T T T T T = lj
contains about 10,000 acre-feet of water. At a stage of 99 feet above sea collections and analysis of water samples for dissolved minerals and Et: % o2
level, there is about 20,000 acre-feet of water in the lake. gases: U.S. Geological Survey Techniques of Water-Resources Investi- T = Monthly mean outflow - ﬁ
Outflow from Lake Hancock into Saddle Creek is regulated by Struc- gations Book 5, Chapter Al, 160 p. % i : 30— Saddle Creek at structure P-l| — g n
ture P-11, operated under the jurisdiction of the Southwest Florida Water Chow, V. T, 1959, Open channel hydraulics: New York, McGraw-Hill, = = = i
Management District. Structure P-11, completed in August 1963, replaced p. 106-109, 265-268. o JAN FEB MAR APR MAY JUNE JULy AUG SEPT OCT NOV DEC w E 3
the previous control, a concrete and timber weir. It is composed of two Florida Board of Conservation, 1966, Florida land and water resources, N i i ; IG) — Do: 8
20-foot by 7-foot radial gates atop a concrete spillway. In August 1966, the Southwest Florida: Tallahassee, Florida, 181 p. Flgure 9.—Maximum, minimum, and mean monthly discharges of Saddle Creek at E a < 140 : | : ; : : : :
Governing Board of the Southwest Florida Water Management District 1970, Florida water and related land resources, St. Johns River Structure P-11, 1964-77. 5 ‘ <>i = |
; S . - 200 H— w Combee Road well near Lakeland
(Resolution Number 165) adopted 95.0 feet above sea level as minimum Basin: Tallahassee, Florida, 205 p. (%) w (7] Secondary artesian aquifer
desirable stage and 98.6 feet above sea level as maximum desirable stage. Florida Department of State, 1978, Rules of the Department of Environ- [a) TS
Operation of the structure is generally dependent on lake stage and mental Regulation, water quality standards, Chapter 17-3 in Florida i =
weather conditions. During periods of low stage, however, one gate may be Administrative Code: Tallahassee (in hearing). O
opened slightly to provide water for livestock downstream. Heath, R. C., 1961, Surface water resources of Polk County: Florida & 136
The frequency distribution of annual maximum stages for Lake Han- Geological Survey Information Circular 25, 123 p. 100 g
cock is shown in figure 7. Because of the short period of record, the Hutchinson, C. B., 1977, Appraisal of shallow ground-water resources and 1000 T T T i T T T T T 3 k=
stage-frequency curve for Lake Hancock was verified through two inde- management alternatives in the upper Peace and eastern Alafia River Example: Daily mean discharge has 3 5
pendent estimates. One estimate was computed based on the correlation of basins, Florida: U.S. Geological Survey Water-Resources Investiga- 500 exceeded 20 ft3/s about ] | =
annual maximum stages of Lake Hancock with annual maximum stages tions 77-124, 54 p. . ; 7] |
at the streamflow station, Peace River at Bartow, about 4 miles down- Kaufman, M. L., 1967, Hydrologic effects of ground-water pumpage in the 20 percent of the time in ] JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC 132
stream from Lake Hancock. The second independent estimate of peak- Peace and Alafia River basins, Florida, 1934-1965: Florida Division of May, about 65 percent of 0
stage frequency was determined from step-backwater computations Geology Report of Investigations 49, 32 p. . . H Moo 2 :
(Chow, 1959) on Saddle Creek, downstream from Lake Hancolzk. Flood Kenner, W. E., 1964, Maps showing depths of selected lakes in Florida: o 100 = the time in September, and = o Flgure 12.—Estimated average monthly lake evaporation.
profiles for Saddle Creek and Lake Hancock were developed through Florida Geological Survey Information Circular 40, 82 p. g B about 40 percent of the | % 20 T — ; T . . T ; :
backwater analysis, starting with stages and discharges of known recur- Kohler, M. A., Nordenson, T. J., and Baker, D. R., 1959, Evaporation maps o 50 time from 1964-77. o o Monthly precipitation 128
rence interval for Peace River at Bartow (Murphy and others, 1978). Both for the United States: U.S. Department of Commerce, Weather Bureau 5-’, Wl = = B i 2
estimates agree closely with the frequency distribution presented in Technical Paper 37, 13 p., 5 plates. Bi T = i Table 1.—Chemical analyses of water from Lake Hancock and Saddle Creek, 1965-71
figure 7. Linsley, R. K., Jr., and Franzini, J. B.,1972, Water Resources Engineering: 5 ———————— ! = i [In milligrams per liter, except as noted] 126
The frequency curve (fig. 7) should not be used to estimate the McGraw-Hill, New York, 690 p. a | %
probability of exceedance in any one year because annual maximum stages McKee, J. E., and Wolf, H. W., 1963, Water quality criteria: State Zf = 10 - : = = )
used in defining the curve are not independent. Annual maximum stages California, State Water Quality Control Board, Publication No. 3-A, [F1] = 3 < g : 1
of Lake Hancock have been subject to effects of regulation in the past. The Second Edition, 550 p. E 50 F- : e gfe ?.t;?;?: Sl = %-_' i e g % 5 Figure 13.—Water levels in Mulberry deep well and Combee Road well,
magnitude and frequency of flooding may be affected if regulation is Murphy, W.R., Jr., Hammett, K. M., and Reeter, C. V., 1978, Flood profiles o Bl | ] o 8 é é Dk eEige 218 1964-77.
changed in the future. Stage-frequency data shown in figure 7 may not for Peace River, south-central Florida: U.S. Geological Survey o Bl | 7 % ® SR = %" g gg ) 2 g
accurately reflect actual flood levels under an altered regulatory schedule. Water-Resources Investigations 78-57, 35 p. 8 — I 1 o o e e e S ) ] ~ E | g 89 % g g
Three stage-duration curves for Lake Hancock are shown in figure 8. Peace River Valley Water Conservation and Drainage District, 1960, A | e § g E i g Tl|l& g S EEIN e g « ~|8|E|2
Curves for total days of record, for September days of record, and for May report on a plan of improvement for Peace River Valley: 60 p., 29 = L0} =p I = @ Eo 5 % E 2 2= E o e e .§_ 2 -§ QE = g |2 LOGIC A
days of record are presented to show average, high, and low conditions, plates. w - | B iy 100 ¢ ' - r r . = : - - r R4 ERR 5 2 —§ ;::é g 5 £ 8 § _g g ti _g 5 E‘ 5 g P GEOST ON é Sa'?l’ Table 2.—Analyses of water from Lake Hancock, August 1978
respectively. Figure 8 illustrates the narrow range of stage fluctuations of Robertson, A. F., 1973, Hydrologic conditions in the Lakeland ridge area of 5] 0.50 |- ! — ';' End-of-month stage Date Time 5: E g S| 2 E =las s E E |32 |88 8|8 S| A I\ RE! + V4, Q’ [In milligrams per liter, except as noted]
Lake Hancock. For total days of record, stage is within 0.5 foot of average Polk County, Florida: Florida Bureau of Geology Report of Investiga- E : | N w Lake Hancock ! G 5
stage (97.68 feet above sea level) about 40 percent of the time. Lake stages tions 64, 54 p. T | o 4/18/66 9.9/210 | 30 | 81|20 | 2.6 |100| 86| 34|22 | 0.3 | 0.90| 0.99| 110| 22309 6.8 40 * Ui 2 ) ?981 * i =~ = aphmplankton Q07 ot ity
for September and May are about 0.5 foot higher and lower, respectively, Southwest Florida Water Management District, 1976, Flood-stage fre- 2 B { ) 4 g; igﬁgg ﬂ - 1(5)-5 o ;; 1;?) 1‘15‘(1) ig }; gg g-;g Lt lgg 22 ggg ;(15 St :‘Z’g : o 3 2|38 Blasonn algas -
than stages for total days of record for the same probability of exceedance. quency relations for selected lakes in Polk County: Southwest Florida = | » 5 5/3/67 98| 20| 43 | 64|29 |34 |120| 99| 64 | 25 |13 | 1.2 | 0.68 130| 35 | 390 8.0 |18.3| 30 |17.0 ( i \{ & = TR ‘5’ (S 3
Records of daily discharge for Saddle Creek at Structure P-11 have Water Management District Report 4-75, 86 p. 010 5 | = w i 5/15/68 1300 |27 | 70| 38 |11 |40 |5.2 |150 (120 39| 35 |1.0 10 |29 |140| 19 |462]| 7.0 |32.0{100 | 7.0 / 2 ’g LR 2 2 e = 2
been collected since 1964. Average daily discharge for October 1964 to Stewart, H. G., Jr., 1966, Ground-water resources of Polk County: Florida H : 3 > 2 5/27/69 1700 32T T 34 | 18 110 300 30.0 6.0 B R A R 3 g 3 z B2 & e g Z | 3 é’ z 3 )
September 1977 was 50.1 ft3/s (cubic feet per second). The maximum Geological Survey Report of Investigations 44, 170 p. 005 il : May days / | — 8 E 5/9/’{701 ﬁzo i(z) 22 | 66|18 |12 | 83| 69| 24| 16 | 1.1 | 0.00 1.80 82| 14 |350| 6.9 %gg 40 3.3 - »le Z 48 5 g % le -§ g g R %] |8 N
discharge of record, 516 ft3/s, occurred on August 13-14, 1965. There are U.S. Army Corps of Engineers, 1974, Flood plain information, Saddle B ; of record ] < o o0 o L : 10 2 g é ;go & 2| & E S| 8| g8 .§ '§ § = 5
many days of no flow in some years. ¢ Creek-Peace River, Polk County, Florida: Polk County Board of Com- [ b= 3/24/65 11 | 30 34 [11 [22 |22 120|100 47| 20 | 1.2 | 0.30j11 |130| 29 |304]| 7.7 50 : B E| & £8 g o | B é 2| 8 § 2|8 8 g E
Maximum, minimum, and mean monthly discharges of Saddle Creek missioners, 29 p., 15 plates. B : 7] L""_. 4/26/65 13 |110| 40 | 68| 24 |35 |110 | 89| 44 | 26 |25 |14 | 1.3 [130| 38 [350| 6.7 40 c o pe Sl S R e 2 b ied ki
at Structure P-11 are shown in figure 9. The mean monthly discharge is U S. Environmental Protection Agency, 1976, Quality criteria for water: U.S. 00l ; !I : w = 4{:;?1:2122 1?.1 ig gi Igl %g (2)3 lgg 3? lzg ;} %g 12.00 ;2 igg 112 ggg gg gg ¥ ake Hancock 8/11/78 1030 | 1.0 |0.60/0.10|0.10(10 |0.06] 9.5 293 40 ii 0.080| 6.2 0.086 2.2 [0.10| 8.5 |0.37
e i o el L R i e e it e 20 3 60 &0 0 . s  lEEaeniE e e s e de o b s | 40 i
Minimum discharge is zero for all months except September, which has a ) = 5/2/66 11 38 | 94|21 |26 |140|110| 33 |18 |08 11 |15 |130| 21 |370| 69 50 I 1.0 [0.70{0.10 |0.21 | 8.1 [0.06] 9.4 |20.2] 30 | 4.0 [0.036] 9.2 0.210.011| 4.0 |0.24]14.0|0.40
minimum discharge of 0.03 ft3/s. R PERCENTAGE OF TIME DISCHARGE WAS EXCEEDED g % g 7/12/66 13 [740| 27 | 62|19 (1.8 | 89| 73| 32|20 |1.1 [0.20[ 1.2 | 93| 20 |280]| 7.3 50 Lanﬁ?dlﬁinemk e igig 2.(1) Skl 9.4 29.0 45
. 5 . i 7p] Se 5/3/67 11 30| 43 | 56|29 (35120100 | 57|24 [13 | 1.0 | 1.1 |130| 28 392 | 8.2 |25.6/ 30 |13.0 1012 | 4.2 8.5 [29.0 34
Flgure 10.—Durat10n Of dally e dlSChaI'geS for Saddle Creek = StruCture E ggg;gg (liggg 29 | 83 sl 66 | 9.0 o b i?g - ggg 25 égg 65 3.1 Lake H k 8/11/78 950 | 1.0 [0.60(0.13 [0.22 | 8.2 |0.34 | 9.2 {29.2| 40 | 4.6 |0.088| 3.0 [0.052/0.067| 2.7 16.0 | 0.36
P-11, 1964-77, and for May and September. Figure 11.—End-of-month stages of Lake Hancock, monthly precipitation . 5/12/70 0800 | 9.7 27| 78|18 |49 | 99| 81| 23| 24 | 1.1 | 0.00( 3.5 [100| 19 284 7.1 |24.0 60 | 0.3 Seih g toe| 1 U0 rezlhes 46
at Bartow, monthly mean outflow through Saddle Creek at 41571 1120 |11 0.00 0.24 355 22.0 0.3 952 | 4.4 8.8 [29.3 47
Structure P-11, and estimated monthly mean surface-water
inflow, 1964-77.
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