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CONVERSION FACTORS 

For use of those readers who may prefer to use metric units rather 
than English units, the conversion factors for the terms used in this 
report are listed below: 

Multiply English unit 

ft/s (cubic feet per 
second) 

ft (feet) 

mi (miles) 
2

mi (square miles) 

ft/mi (feet per mile) 

in (inches) 

By 

0.02832 

.3048 

1.609 

2.590 

.1894 

25.40 

To obtain metric unit 

3
m /s (cubic meters per 

second) 

m (meters) 

km (kilometers) 
2

km (square kilometers) 

m/km (meters per 
kilometer) 

mm (millimeters) 

V 



GLOSSARY 

Some of the technical terms used in this report are defined here 
for convenience. See Dalrymple (1960) and Langbein and Iseri (1960) for 
additional information regarding flood-frequency analysis and associated 
terminology. 

Control structure as used in this report is a structure on a stream 
or canal that is used to regulate the flow or stage of the stream or to 
prevent the intrusion of salt water. 

Drainage area of a stream at a specified location is that area, 
measured in a horizontal plane, enclosed by a topographic divide from 
which direct surface runoff from precipitation normally drains by gravity 
into the stream above the specified point. 

Flood-frequency distribution is a graph showing flood magnitudes 
that will, on the average, be exceeded once within a specified number of 
years (Riggs, 1968). The Geological Survey uses the log-Pearson Type 
III distribution as a basis for determining flood-frequency relations. 
The method is described by the Water Resources Council (1976). 

Flood-height is the elevation of the water surface above a selected 
datum plane. Mean sea level datum plane of 1929 is used in this study. 

Flood profiles, as provided in this report, are plots of flood 
heights versus distance, measured in the upstream direction. Profiles 
show crests along the study reach for flood-peak discharges of specified 
recurrence intervals. 

Gaging station is a particular site on a stream, canal, lake, or 
reservoir where systematic observation of gage height or discharge are 
obtained. The terms, gaging station and streamflow station are used 
interchangeably in this report. 

Log-Pearson Type III analysis of annual peak discharges is performed 
using the logarithms of the peak discharges in computation of the mean, 
standard deviation, and skew coefficient of the distribution. A range of 
recurrence-interval peak discharges are computed extending beyond the 
period of record, providing estimates of recurrence-interval peak dis-
charges as high as the 500-year flood. 

vi 



Manning's roughness coefficient, n, is a factor used with open-
channel flow equations and is a measure of channel boundary roughness. 
Typical values of roughness are tabulated for various boundary con-
ditions in Barnes (1967) and other hydraulic texts. In studies such 
as this one, roughness coefficients are estimated from aerial photo-
graphs, available streamflow records and field site surveys. 

Mean annual flood, a flood that may be expected to occur, on the 
average, once every 2.33-years, or has a 42.9 percent chance of being 
exceeded any year (Gumbel distribution with fixed skew of 1.139). 

100-year flood is a flood discharge that has a 1 percent chance of 
being exceeded in any year. 

Recurrence interval as applied to flood events such as flood-peak 
discharge is the average interval of time within which a flood of spec-
fied magnitude will be exceeded at least once. 

Stage-discharge relation is the relation between gage height (water 
level) and the volume of water per unit of time, flowing in a channel. 

vii 





FLOOD PROFILES FOR LOWER BROOKER CREEK, 
WEST-CENTRAL FLORIDA 

By 

W. R. Murphy, Jr. 

ABSTRACT 

Flood profiles are included in this report for selected recurrence-
interval floods for a 12.6-mile reach of lower Brooker Creek. Flood 
heights are provided for other recurrence-interval floods for which 
flood profiles were not presented. 

The procedure for determining flood profiles, outlined in the re-
port, is based on flood heights computed in a step-backwater analysis 
using the following data: 2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and 
500-year recurrence-interval flood-peak discharges; 106 stream-channel 
cross sections (including roughness coefficients); and stage-discharge 
relations Computed flood heights are judged to be generally accurate

+ 
to about -0.5 foot. 

Resulting flood-profile data can be used to delineate areal extent 
of flooding on topographic maps. This information can be used by local 
governmental agencies to control flood-plain development and minimize 
possible future flood losses. 

1 



INTRODUCTION 

Urban development is increasing on the lower Brooker Creek basin, 
particularly on waterfront property near Lake Tarpon just north of the 
rapidly-expanding Tampa Bay area. Some of this development is in flood-
prone areas. Urban development (1977) consists mainly of single-family 
residences and condominiums and probably occupies less than 10 percent 
of the basin area. 

Brooker Creek flood problems include depression and fluvial flood-
ing and backwater flooding from Lake Tarpon (fig. 1). The Brooker Creek 
flood plain is broad and flat and contains numerous depressions, swamps, 
and low-lying areas. Flood-plain swamps and depressions are intercon-
nected, contributing to flood-water detention and slow flood recession. 

During the past 24 years, eight floods at the Brooker Creek near 
Tarpon Springs gaging station (site 2, fig. 2) reached or exceeded a 
stage of 12.0 ft above mean sea level (msl). These floods had recur-
rence intervals of 7 years or greater. The flood of Ma5ch 17, 1960 was 
the most extreme of record; a peak discharge of 1600 ft /s and a stage 
of 13.3 ft above mean sea level occurred. The stage was affected by 
hurricane debris. 

Results of a recent Lake Tarpon area flood insurance study 
(Stanley D. Leach, U.S. Geological Survey, WRD, written commun., 1975) 
indicate that hurricane tides could drive seawater up the Lake Tarpon 
outfall canal, over control structure 551 gates (fig. 2) and raise Lake 
Tarpon to flood stages, causing backwater for several thousand feet up-
stream on lower Brooker Creek. 

Area Description 

2
The Brooker Creek drainage basin is approximately 44 mi  in size 

and drains parts of Hillsborough, Pasco, and Pinellas Counties (fig. 1). 
Brooker Creek originates in northern Hillsborough County, flows south-
westerly through two lakes and several swamps and depressions, and 
discharges into Lake Tarpon in Pinellas County. The basin contains a 
number of citrus groves and considerable pasture land. 

The flood plain ranges in width from a few hundred feet to 2 mi. 
Topographic relief from the edge of the flood plain to the stream channel 
ranges from about 3 to 5 ft. Stream slope varies but averages about 2.5 
ft/mi. 
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Figure 1.--Location of the Brooker Creek study reach. 
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2Lake Tarpon has a normal surface area of about 4 mi at elevation 
2 ft above mean sea level, is urbanized along most of its shoreline and 
has a controlled outlet to Old Tampa Bay (fig. 1). Lake Tarpon outfall 
canal and control structure 551 were completed in 1971 and aid in alle-
viating Lake Tarpon fresh-water flooding. 

Average annual rainfall for the basin is about 55 in, most of which 
falls June through September. Significant flooding results from thunder-
storms, tropical depressions, and hurricanes which bring large amounts of 
rainfall in short time periods. 

Purpose and Scope 

The purpose of this report is to provide information concerning 
probable flooding along Brooker Creek upstream from Lake Tarpon in north-
east Pinellas County to Island Ford Lake outlet in northwest Hillsborough 
County, a 12.6-mi reach (fig. 2). 

Flood data provided includes recurrence-interval flood heights and 
profiles for areas affected by fluvial flooding and by Lake Tarpon back-
water. Flood heights for fluvial flooding are computed in a step-back-
water analysis and lake-affected flood heights are taken from existing 
stage-frequency data for Lake Tarpon. 

Cooperation 

Information on flood-prone areas is needed by local governments to 
facilitate flood-plain management in the basin. The Southwest Florida 
Water Management District has long recognized the need for flood-plain 
management information, and in 1973 entered into a cooperative program 
with the U.S. Geological Survey to define probable flood levels along 
principal streams in west-central Florida, including Brooker Creek. 

Land-surface elevation data for 106 stream channel cross sections 
and photo-base topographic maps used in the study were provided by the 
Southwest Florida Water Management District. 

The author gratefully acknowledges assistance from J. F. Turner, 
Jr., and M. A. Lopez, U.S. Geological Survey, in the development of 
areal flood-frequency relations and in revising significant parts of 
this report. 



	

	

	

	

	

	

	

	

	

	

	

METHOD OF ANALYSIS 

Brooker Creek flood profiles cover channel reaches affected by up-
stream fluvial and by backwater flooding from Lake Tarpon. Fluvial area 
flood profiles are based on flood heights computed for flood-peak dis-
charges of selected recurrence intervals. Flood profiles are defined by 
plotting computed flood heights against distance above Brooker Creek 
mouth and connecting the plotted points. The stages of Lake Tarpon for 
selected recurrence intervals are projected horizontally upstream to the 
intersection of fluvial profiles of common recurrence intervals. Result-
ing study reach profiles represent extreme flood conditions considering 
both fluvial and lake flooding. 

Fluvial area flood heights are computed in a hydraulic analysis 
using the Geological Survey step-backwater model (Shearman, 1976). The 
model is similar to a procedure described by Chow (1959) and Posey (1950). 
Using a selected recurrence-interval flood-peak discharge and correspond-
ing water-surface elevation, a velocity head is calculated for the down-
stream cross section, and a water-surface elevation is assumed at the 
next upstream cross section. Head losses between the downstream and up-
stream cross sections due to friction are calculated, and an energy bal-
ance is computed. If the energy balance is not within selected tolerance 
limits, the assumed upstream water-surface elevation is adjusted, and 
energy calculation and balance tests are repeated until an acceptable 
balance is achieved. The procedure is repeated for remaining upstream 
cross-section pairs to the upstream end of the study reach. 

Step-backwater computations are verified by use of stage-discharge 
ratings available at gaging stations located along the study reach. These 
stations are summarized in the following table along with the Lake Tarpon 
stage station: 

Site 
number Gaging station Location 

Drainag 
area (mi )

Period 
of record 

1 Brooker Creek near 6 mi northwest of 15.2 1971-76 
Lake Fern (sross 
section 88) . 

Citrus Park and 
6.5 mi above mouth. 

2 Brooker Creek near 
Tarpon Springs 
(cross section 
22A)a. 

1.9 mi above 
mouth and 5 mi 
southeast of 
Tarpon Springs. 

27.5 1951-76 

3 Lake Tarpon 
near Tarpon 
Springs. 

4.2 mi southeast 
of Tarpon Springs. 

60.0 1946-76 

See figure 2. 

6 



	

	
	
	
	

AREAL FLOOD-FREQUENCY RELATIONS 

Areal flood-frequency relations used in the study are based on re-
sults of a regional flood study of records for 20 long-term streamflow 
stations in the west-central Florida area (fig. 3). All area stations 
having at least 20 years of record were used in the study; station loca-
tions are shown in figure 3. 

Flood-frequency distributions were obtained for each station in a 
log-Pearson Type III analysis using Water Resources Council (1976) guide-
lines and a generalized map skew coefficient of -0.05. Regional flood 
relations were developed in a multiple linear-regression analysis of 
selected recurrence-interval flood-peak discharges (from the log-Pearson 
Type III distributions) and selected basin parameters. Basin parameters 
used in the regression include drainage area, stream length and slope, 
and percent of basin as lake and swamp area. All parameters were signi-
ficant at the 95 percent level. Range in basin parameters used are 
summarized in the following table: 

Basin Parameter Range 

Drainage area 
2

9.0 to 1367 mi
Length 6.2 to 140 mi 
Slope 1.2 to 5.0 ft/mi 
Lake and swamp area 4.5 to 28.7 percent 

Regional flood relations, standard errors of estimate, and multiple 
correlation coefficients obtained in the regression study are summarized 
in table 1. The average standard error of estimate for regional flood 
relations is 25.8 percent. The average multiple correlation coefficient 
is 0.98. 

The standard error of estimate (Ezekiel, 1950) is the standard de-
viation of residuals about the regression line; the multiple correlation 
coefficient indicates the degree of linear relationship between discharges 
and basin parameters used. A complete discussion of multiple linear re-
gression analysis is given by Bryant (1960). Application of regression 
analysis in a similar hydrologic study is given by Rabon (1971). 
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Table 1. -- Equations resulting from multiple linear regression analysis. 

Areal 
flood-frequency 

equations 

0.817 0.184 0.546 -0.44623.281 A L s P2 

.688 .400 .582 -.450 
= 38.994 A L s P

Q5 

.624 .516 .601 -.453
Q - 49.88 A L s P

10 

.557 L.642.642 5.620.620 -.458 
= 64.269 A s

Q25 

.515 .724 5.634 -.461 
- 74.817 A P

050 

.479 L.799 5.645 P-.465 
= 85.507 A

Q100 

'446 .869 5.6 6 -.468 - 95.940 A L 5 PQ200 

.407 .954 5.668 -.472
109.901 A L P

Q500 

A - Drainage area in square miles. 

S - Main-channel slope, in feet per mile is 
the average slope of the main channel be-
tween points 10 and 85 percent of the 
distance upstream from the gaging site to 
the basin border. 

Average Multiple Equivalent 
standard error correlation years of 

of estimate coefficient record 

27.3 0.97 

23.7 .98 13 

23.0 .98 18 

23.4 .98 24 

24.6 .98 27 

26.1 .97 28 

27.8 .97 29 

30.4 .97 29 

L - Main channel length in miles from gaging site 
to basin divide. 

P - Percentage of drainage basin as lakes and 
swamps. 
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Areal flood-frequency relations are based on weighted flood-fre-
quency distributions determined for two gaging stations and for two 
ungaged locations in the Brooker Creek study reach. Gaging stations 
include Brooker Creek near Tarpon Springs (site 2, fig. 2) and Brooker 
Creek near Lake Fern (site 1, fig. 2). The ungaged site were sele5ted 
at the upper and lower ends of the study reach at 9.8 mi and 44 mi 
drainage area, respectively. The Tarpon Springs station distribution 
used is a weighted average of the log-Pearson Type III and regional 
estimates. Because of the short streamflow record period for the Lake 
Fern station, a distribution was determined by correlation with the 
Tarpon Springs station. The procedure is described in Water Resources 
Council (1976) and is referred to as a two-station comparison. The Lake 
Fern distribution was weighted with the regression estimates. 

Weighting factors used include years of record for log-Pearson Type 
III distributions, and equivalent years of record for regression esti-
mates. Equivalent years of records (table 1) for regression estimates 
were determined in a procedure described by Hardison (1969). The weight-
ing procedure is described by the Water Resources Council (1976) and is 
referred to as weighting of independent estimates. 

Regression estimates determined for the ungaged sites were adjusted 
using ratios of weighted station estimates to regional estimates for the 
nearest Brooker Creek gaging station. 

Areal flood-frequency relations were developed by plotting weighted 
flood-peak discharges of selected recurrence intervals for gaged and un-
gaged sites versus respective drainage areas on a logrithmic graph. 
Smooth curves were drawn through plotted points of equal recurrence in-
terval to define areal relations shown in figure 4. 
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FLOOD-HEIGHT COMPUTATION 

Flood heights were computed for the study reach using measured 
land-surface elevation data for 106 stream channel cross-sections and 
recurrence-interval flood-peak discharges taken from areal flood-fre-
quency relations shown in figure 4. 

Stream and valley cross-section data used in the step-backwater 
analysis were scaled from detailed photo-base topographic maps and taken 
from results of field surveys. The stream and valley roughness coeffi-
cients used were estimated using photo-base topographic maps and results 
of field surveys. The photo-base topographic maps furnished by the 
Southwest Florida Water Management District, have scales of 1:2400 and 
1:4800 with 1 and 2 ft contour intervals, respectively. Approximate 
location of 29 cross sections selected for use in profile definition are 
indicated on figure 2. The 29 cross sections selected adequately define 
changes in profile slope. Average distance between the 106 cross sec-
tions is about 630 ft. 

Beginning profile flood heights were taken from a relation of annual 
peak stages observed at the Brooker Creek near Tarpon Springs gaging sta-
tion and corresponding Lake Tarpon stages, using recurrence-interval 
flood heights for the Tarpon Springs station. Stage-discharge data, in-
cluding rating extensions used in the study, are listed in table 2. 

As profile computations progressed upstream, reduced peak discharges 
were used to compensate for drainage area decreases of 10 to 32 percent. 
Drainage areas used to obtain selected frequency peak discharges are 
listed in table 3. 

Stage-discharge relations for Brooker Creek near Tarpon Springs 
(site 2, fig. 2) and Brooker Creek near Lake Fern (site 1, fig. 2) were 
used in verifying step-backwater computations. Computed flood heights 
and peak discharges used were plotted on respective stage-discharge rela-
tions. Roughness coefficients were adjusted to match computed and 
observed flood heights for the ratings as defined by streamflow measure-
ments. Rating extensions were defined by plotting higher discharges, 
used in step-backwater computations, against computed profile flood 
heights. Rating extension data are noted in table 2. 

12 



 

	
	

	

	

	

	

	

	

	

	

Table 3. -- Brooker Creek drainage areas used in determining areal 
flood-frequency discharges for step-backwater computations. 

(All cross sections used in study are not shown on figure 2.) 

Cross section numbers Drainage area used, mil 

a
5 - 8 44.0 

10 - 16 38.0 

17 - b? 2A 27.5 

23 - 42 24.8 

43 - 56 21.7 

57 - 70 18.8 

71 - c88 15.2 

91 - 107 11.7 

d
109 - 116 9.8 

a Brooker Creek at mouth at Lake Tarpon. 
b Brooker Creek near Tarpon Springs gaging station (site 2, fig. 2). 
c Brooker Creek near Lake Fern gaging station (site 1, fig. 2). 
d Brooker Creek at Island Ford Lake outlet. 

14 



FLOOD PROFILES 

Computed flood heights listed in table 4 and Lake Tarpon stage-
frequency data were used to determine flood profiles for selected re-
currence intervals. Profiles are shown in figure 5 for the study reach 
under 1977 development and hydrologic conditions. 

Lake Tarpon flood heights, used to define flood profiles in the 
lower study reach affected by backwater, include Lake Tarpon stage-
frequency data (Stanley D. Leach, U.S. Geol. Survey, WRD, written 
commun., 1975) summarized in the following table: 

Lake Tarpon stage, 
Recurrence feet above mean 

interval, years sea level 

2.33 3.0 
5 3.6 

10 4.2 
25 5.2 
50 6.2 

100 7.0 
200 7.3 
500 7.6 

These data are based on Lake Tarpon stage records available for the 
period 1946-75 (site 3, fig. 2). 

The Federal Insurance Administration flood insurance study of the 
Lake Tarpon area indicated that the greatest threat of lake flooding 
would be from wind-driven tides, associated with hurricanes. Because 
wind-driven tides will probably precede fluvial flooding on lower Brooker 
Creek, fluvial flooding and tide affected Lake Tarpon flooding were con-
sidered separately. Lake Tarpon flood heights were extended horizontally 
upstream (until exceeded by the Brooker Creek fluvial flood profile for 
the same recurrence interval) to define flood profiles in backwater af-
fected areas of the lower study reach. 

The flood data shown in table 4 may be used to delineate Brooker 
Creek flood boundaries on topographic maps. Accuracy of computed flood 
heights listed in table 4 depends on the accuracy of many hydrologic 
input parameters; the most important ones include: cross-section data, 
roughness coefficients, and recurrence-interval flood-peak discharge data. 
Computed flood heigts summarized in table 4 are judged to be generally 
accurate to within -0.5 ft. 

15 



	

 

	
	

	

	

	
	

	

	

	

	

Table 4. -- Computed flood heights, in feet above mean sea level, for selected recurrence-interval 
flood-peak discharges, in years, at 29 cross sections on Brooker Creek from mouth to 
Island Ford Lake outlet. 

Cross section Distance Recurrence interval, in years 
number above mouth, 

or location in feet 2 2.33 5 10 25 50 100 200 I 500 

5 
6 

0 
570 

3.2 
4.3 

3.3 
4.5 

13.63.6 
5.2 

14.24.2 
5.7 

1
5.2 
6.2 

1
6.2

1
6.2 

1
7.0

1
7.0 

1
7.3

1
7.3 

7.9 
8.2 

8 1770 5.2 5.4 6.0 6.6 7.0 7.3 7.6 8.0 8.6 
10

2
Sec. 3W., T.28S., R.16E. 

3300 
4000 

6.8 7.1 8.1 8.7 9.2 9.5 9.8 10.2 10.5 

Sec. 34S., T.27S., R.16E. 5600 
16 6300 7.0 7.2 8.2 8.8 9.3 9.6 9.9 10.2 10.5 
18

3
22A

2
Sec. 27S., T.27S., R.16E. 

7500 
10,700 
12,900 

9.8 
11.6 

10.0 
11.6 

10.4 
12.0 

10.6 
12.1 

10.9 
12.6 

11.1 
12.8 

11.3 
13.0 

11.4 
13.3 

11.6 
13.6 

28 14,300 13.5 13.6 14.2 14.7 15.2 15.5 15.8 16.1 16.4 
34

2
Sec. 22S., T.27S., R.16E. 

17,900 
18,750 

14.9 15.1 15.7 16.1 16.6 16.9 17.2 17.4 17.7 

40 21,500 15.0 15.1 15.7 16.2 16.7 17.0 17.3 17.5 17.9 
45 24,500 15.7 15.9 16.5 16.9 17.4 17.7 18.0 18.3 18.7 

Sec. 23W., T.27S., R.16E. 
2

Sec. 26N., T.27S., R.16E. 
24,500 
27,600 

51 28,100 17.0 17.2 17.8 18.2 18.7 19.0 19.3 19.6 19.9 
56

2
Sec. 23S., T.27S., R.16E. 

31,100 
31,400 

19.3 19.4 19.8 20.1 20.5 20.8 21.0 21.2 21.5 

61
2

Sec. 24W., T.27S., R.16E. 
34,100 
34,850 

21.2 21.2 21.6 21.8 22.1 22.4 22.6 22.8 23.0 

66
2

Sec. 13S., T.27S., R.16E. 
37,100 
38,200 

22.2 22.3 22.6 22.8 23.1 23.3 23.5 23.7 23.9 

71 40,100 23.3 23.5 24.1 24.5 24.9 25.2 25.5 25.7 26.0 
75

2
Sec. 18W., T.27S., R.17E. 

42,500 
44,550 

24.2 24.4 25.0 25.4 25.8 26.2 26.5 26.8 27.0 



		

	

Table 4. -- Computed flood heights, in feet above mean sea level, for selected recurrence-interval 
flood-peak discharges, in years, at 29 cross sections on Brooker Creek from mouth to 
Island Ford Lake outlet (continued). 

Cross section Distance Recurrence interval, in years 
number above mouth, 

or location in feet 2 2.33 5 10 I 25 50 100 200 500 

80 45,300 27.4 27.6 27.8 28.1 28.4 28.7 28.9 29.1 29.4 
84 47,700 29.0 29.2 29.8 30.2 30.6 30.9 31.2 31.4 31.74
88 49,970 30.0 30.3 31.1 31.6 32.0 32.3 32.6 32.8 33.1 
91 51,900 30.3 30.6 31.4 31.9 32.5 32.9 33.3 34.9 35.1 

Sec. 17W., T.27S., R.17E. 52,580
2

Sec. 8S., T.27S., R.17E. 53,500 
95 53,900 31.7 31.9 32.5 32.9 33.4 33.7 34.0 35.0 35.2 
99 56,300 33.8 34.1 34.8 35.3 35.7 36.0 36.3 36.5 36.8 

102 58,100 36.0 36.2 36.7 37.1 37.5 37.7 38.0 38.2 38.4 
105 59,900 36.6 36.8 37.5 37.9 38.4 38.6 38.8 39.0 39.32

Sec. 9W., T.27S., R.17E. 61,100 
108 61,700 37.9 38.0 38.5 38.8 39.2 39.4 39.6 39.8 40.1 
109 62,300 38.5 38.6 39.0 39.3 39.6 39.8 40.0 40.2 40.4 
115 65,900 39.4 39.5 39.8 40.0 40.2 40.5 40.7 40.9 41.1 
116 66,500 40.5 40.6 40.9 41.2 41.4 41.6 41.8 42.0 42.3 

1 Lake Tarpon flood heights shown are applicable in backwater affected areas of lower study reach. 
2 land section line (east, north, south, or west), township and range, at intersection with Brooker 

Creek. 
3 Brooker Creek near Tarpon Springs gaging station (site 2, fig. 2). 
4 Brooker Creek near Lake Fern gaging station (site 1, fig. 2, State Road 582). 
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Land-section line, township, and range locations are listed in 
table 4 and shown on figure 5 for user convenience. 

Future urbanization and other man-made changes in the basin may 
change flood-peak discharges and flood-profile elevations for the speci-
fied recurrence intervals. Therefore, flood information presented in 
this report may not be entirely applicable under future development con-
ditions. 

SUMMARY 

Brooker Creek, located in west-central Florida, flows generally west 
and southwest from Keystone and Island Ford Lakes in Hillsborough County 
and into Lake Tarpon in Pinellas County. Urban development is increasing 
in Brooker Creek basin, particularly on water-front property near Lake 
Tarpon. Some of this development is located in or near low-lying areas 
of Brooker Creek basin that are subject to flooding, especially during 
large regional storms. 

Flood profiles were determined as part of this study for a 12.6-mi 
reach of lower Brooker Creek. Areal flood-frequency relations used for 
the study reach were determined using gaging station annual flood-peak 
discharges and regional flood information. Fluvial flood heights having 
2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year recurrence inter-
vals were determined using the U.S. Geological Survey step-backwater 
model. Computed flood heights were used in determining fluvial-flood 
profiles for selected recurrence intervals. Lake Tarpon stage-frequency 
data were used in determining flood profiles of the lower Brooker Creek 
study reach affected by backwater from Lake Tarpon. Flood profiles 
developed represent the extreme flood condition in the study reach con-
sidering both fluvial and backwater flooding. 

Flood heights provided as part of this report can be used to delin-
eate the areal extent of flooding on topographic maps. Computed flood 
heights are judged to be accurate to -0.5 ft. These data represent cur-
rent basin conditions and may not be entirely applicable after further 
urban development and land modification. 
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