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HYDROLOGIC DATA FOR LITTLE ELM CREEK 

TRINITY RIVER BASIN, TEXAS 

1974 

By 

R. M. Slade, Jr. and J. M. Taylor 
U.S. Geological Survey 

INTRODUCTION 

History of Small Watershed Projects in Texas 

The U.S. Soil Conservation Service is actively engaged in the imple-
mentation of flood- and soil-erosion reducing measures in Texas under the 
authority of "The Flood Control Act of 1936 and 1944" and "Watershed 
Protection and Flood Prevention Act" (Public Law 566), as amended. The 
Soil Conservation Service has found that approximately 3,500 floodwater-
retarding structures would be physically and economically feasible in 
Texas. As of September 30, 1974, 1,636 of these structures had been built. 

The watershed-development program will have varying but important 
effects on the surface- and ground-water resources of river basins, 
especially where a large number of the floodwater-retarding structures 
are built. Basic hydrologic data under natural and developed conditions 
are needed to appraise the effects of the structures on the yield and 
mode of occurrence of runoff. 

Hydrologic investigations of these small watersheds were begun by 
the Geological Survey in 1951 and are now being made in three areas 
(fig. 1). Data collection in nine study areas has been completed. These 
studies are being made in cooperation with the Texas Water Development 
Board, the Soil Conservation Service, the San Antonio River Authority, the 
city of Dallas, and the Tarrant County Water Control and Improvement 
District No. 1. The 12 study areas were chosen to sample watersheds 
having different rainfall, topography, geology, and soils. In five of 
the study areas (North, Little Elm, Mukewater, Little Pond-North Elm, and 
Pin Oak Creeks), streamflow and rainfall records were collected prior to 
construction of the floodwater-retarding structures, thus affording the 
opportunity for analyses of the conditions "before and after" development. 
A summary of the development of the floodwater-retarding structures on 
each study area as of September 30, 1974, is shown in table 1. 
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Trinity River basin 

Little Elm Creek study area 

Active study areas 

Study areas where data collection 
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FIGURE I.— Location of the Little Elm Creek study area and other study areas 
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To facilitate the publication and distribution of this report at 
the earliest feasible time, certain material has been included that does 
not conform to the formal publication standards of the U.S. Geological 
Survey. 

For those readers interested in using the metric system, metric 
equivalents of English units of measurements are given in parentheses. 
The English units used in this report may be converted to metric units 
by using the following conversion factors: 

From To obtain 
Unit Abbrevia- Multiply Unit Abbrevia-

tion by tion 

inches __ 25.4 millimetres mm 

feet .3048 'metres m 

miles 1.609 kilometres km 

square miles mil 2.590 square kilometres km2 

cubic feet ft3/s .02832 cubic metres per second m3/s 
per second 

feet per mile ft/mi .189 metres per kilometre m/km 

acre-feet 1233 cubic metres m3 

.001233 cubic hectometres hm3 

Objectives of the Texas Small Watershed Projects 

The purpose of these investigations is to collect sufficient data to 
meet the following objectives: 

1. To determine the net effect of floodwater-retarding structures 
on the regimen of streamflow at downstream points. 

2. To determine the effectiveness of the structures as ground-
water recharge facilities. 

3. To determine the effect of the structures on the sediment 
yield at downstream points. 
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4. To develop relationships between maximum rates or volumes 

of runoff with rainfall in small natural watersheds. 

S. To develop a stream-system model for basins for floodwater-
retarding structures. 

6. To determine the minimum instrumentation necessary for 
estimating the flood hydrographs below a system of struc-
tures, as needed for downstream water-management operation. 

Purpose and Scope of this Basic-Data Report 

This report, which is the fifteenth in a series of basic-data reports 
published annually for the Little Elm Creek study area, contains the rain-
fall, runoff, and storage data collected during the 1974 water year for 
the 75.5-mi2 (195.5-km2) area above the stream-gaging station Little Elm 
Creek near Aubrey, Texas. The locations of floodwater-retarding structures 
and hydrologic-instrument installations in the area are shown on figure 2. 

The investigation is scheduled to continue through a period of both 
above- and below-normal precipitation to define the various factors used 
in the analyses of rainfall-runoff relationships. Investigations in this 
watershed are scheduled to be discontinued on September 30, 1976. 

DESCRIPTION OF THE WATERSHED 

The headwaters of Little Elm Creek originate about 5 miles (8 km) 
northeast of Gunter in Grayson County (fig. 2). The creek flows southwest 
through the northwest corner of Collin County, then into Denton County, 
and discharges into Garza-Little Elm Reservoir about 4 miles (6 km) down-
stream from the stream-gaging station, Little Elm Creek near Aubrey. The 
length of the stream channel in the study area is about 29 miles (47 km). 
The principal tributaries to Little Elm Creek above the Aubrey stream-
gaging station are Clarks Branch and Walnut Fork. The total drainage 
area above the Aubrey stream-gaging station is 75.5 mi2 (195.5 km2). 
Above the Celina stream-gaging station, the total area is 46.7 mi2 
(121.0 km2). 
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EXPLANATION 

Floodwater - retarding structure and pool 

Proposed floodwater-retarding structure and pool 

8-0527A 

II 

Stream-gaging station 

T Sediment-load sampling station 

100 Recording pool-level gage 

Nonrecording pool-level gage 
9R• Recording rain gage 

Is Nonrecording rain gage 

---- Drainage divide 

Drainage sub-divide 

int 

0 I MILE 

8-0527 es--/ 0 I KILOMETRE 

..) 
ease fro. U S Geological Surer
iopogrophic guoaronglee 

FIGURE 2.-Locations of floodwater-retarding structures (built and proposed) and hydrologic-instrument installations in the Little Elm Creek 
study area 
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The length of the watershed is about 19 miles (31 km), and the 
maximum width is about 7 miles (11 km). The watershed slopes from east 
to west; the eastern divide is 60 to 80 feet (18 to 24 m) higher than the 
western divide. The main channel divides the watershed into unequal areas. 
The smaller western area has a more gentle valley slope than the larger 
eastern area. The low-water channel falls from an altitude of about 
840 feet (256 m) above mean sea level at the headwater divide to 540 feet 
(165 m) above mean sea level at the Aubrey stream-gaging station. In the 
1-mile (2-km) reach immediately downstream from the divide, the elevation 
decreases 80 feet (24 m). The streambed has an average slope of 7 ft/mi 
(1.3 m/km) between river miles 21 and 27 (34 and 43 km), measured up-
stream from the Aubrey stream-gaging station. Between river miles 14 and 
21 (23 and 34 km), the average slope of the streambed is 4 ft/mi (0.8 m/km), 
and between river miles 0 to 14 (0 to 23 km), the average slope is 
2.5 ft/mi (0.5 m/km). 

The stream has mostly a straight course, although in detail it is 
distinctly sinuous, with old channels, cutoff meander loops, and the 
remnants of several oxbow lakes present in the lower reach. The stream 
has a wide flood plain in the lower half of the watershed. 

Approximately 81 percent of the drainage area is in the Blackland 
Prairie area, the reaminder is in the Forested Coastal Plain area. The 
Blackland soils are fine to medium textured and light gray to very dark 
brown in color. The Forested Coastal Plain soils are medium to coarse 
textured and light gray in color. 

The climate of the study area is temperate and subhumid. Moderate 
winters with sudden changes in temperature are common, as are long summers 
with low humidity. The most common storms are thunderstorms that occur 
frequently in the spring and summer. Long-duration low-intensity storms 
triggered by southward-moving continental polar fronts are common during 
the fall and winter. Some of the heaviest rainfall occurs in late summer 
and early fall as a result of hurricanes moving inland from the Gulf of 
Mexico. Individual storms causing serious flooding and sediment damage 
may occur during any season, but are most frequent in the spring. 
Records of the Environmental Data Service show that the long-term normal 
(1941-70) rainfall at Sherman (15 miles or 24 km northeast) is 39.83 inches 
(1,012 mm) per year. 
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FLOODWATER-RETARDING STRUCTURES 

There are 12 floodwater-retarding structures in the Little Elm Creek 
watershed upstream from the stream-gaging station Little Elm Creek near 
Celina. These structures have a combined capacity of 9,540 acre-feet 
(11.8 hm3) below the emergency spillway and control runoff from 28.4 mi2 

(73.6 km2), or 61 percent of the area above the Celina stream-gaging 
station. 

Four floodwater-retarding structures are located in the area between 
the Celina and Aubrey stream-gaging stations. The 16 floodwater-retarding 
structures have a combined capacity of 12,450 acre-feet (15.4 hm3) below 
the emergency spillway and control runoff from 35.7 mi2 (92.5 km2), or 
47 percent of the area above the Aubrey stream-gaging station. 

Table 2 contains a summary of the physical data at each of the 16 
floodwater-retarding structures. 

HYDROLOGIC INSTRUMENTS 

Instruments to collect rainfall and stage data in the study area 
consist of a network of rain gages, staff gages at each of the 16 
floodwater-retarding structures, a water-stage recorder at one of the 
structures, and 2 stream-gaging stations on Little Elm Creek. The loca-
tions of instruments are shown on figure 2. 

Four recording and six nonrecording rain gages are located at points 
throughout the study area to define the total rainfall and rainfall inten-
sities. Measurements of rainfall at nonrecording rain gages are made 
daily by local observers. 

A continuous water-stage recording gage is operated at floodwater-
retarding structure site 10. Data collected at this site since April 1, 
1966, are used to compute the contents, surface area, inflow, and outflow. 
Weekly readings of the staff gages at each of the 15 remaining floodwater-
retarding structures provide data to determine the quantity of water 
retained or released from the structures. 

Two continuous water-stage recorders at the stream-gaging stations 
Little Elm Creek near Celina and Little Elm Creek near Aubrey provide 
records of the stage, which togeter with measurements of streamflow are 
used to compute the runoff from the area above each streamflow station. 
The station near Aubrey was established on June 8, 1956; and the Celina 
station was established on February 21, 1966. 
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SUMMARY OF DATA FOR THE 1974 WATER YEAR 

The average rainfall above the stream-gaging station Little Elm 
Creek near Aubrey (study area) during the 1974 water year was 43.18 inches 
(1,097 mm), or 115 percent of the 18-year (1957-74) average of 37.58 
inches (955 mm) for the area. Monthly rainfall totals ranged from 0.82 
inch (21 mm) in March to 7.55 inches (192 mm) in June. The weighted-
mean rainfall above the stream-gaging station Little Elm Creek near Celina 
was 44.21 inches (1,123 mm). The weighted-mean rainfall above Little Elm 
Creek subwatershed No. 10 during the 1974 water year was 31.69 inches 
(805 mm). 

Runoff above site 10 was 1,530 acre-feet (1.89 hm3), which represents 
an equivalent depth of 13.66 inches (347 mm). The yearly mean discharge 
was 52.5 ft3/s (1.49 m3/s) at the stream-gaging station near Celina and 
74.6 ft3/s (2.11 m3/s) at the stream-gaging station near Aubrey. At the 
Celina station, the annual runoff was 37,970 acre-feet (46.8 hm3) or 
15.24 inches (387 mm). The runoff for the year at the Aubrey station was 
53,970 acre-feet (66.5 hm 3) or 13.40 inches (340 mm). 

A storm event is defined as a period of rainfall separated by at 
least 6 hours from other rainfall. Storms are selected for detailed 
rainfall-runoff computations on the basis of rainfall totals and distri-
bution, the peak discharge produced from the rainfall at the stream-
gaging station, and the assurance of good rainfall and runoff records for 
the storm periods selected. These storms will be used later in cali-
brating a watershed response model to show the effects of floodwater-
retarding structures. 

Three storm periods were selected for detailed computations. These 
computations include a time breakdown of rainfall and discharge with 
hydrographs and mass curves drawn for illustrations. The storms 
selected for the Celina and Aubrey stations occurred October 30, 1973, 
April 21-22, 1974, and September 24-25, 1974. The storms selected for 
site 10 occurred October 11, 1973, October 30, 1973, and September 24-25, 
1974. A summary of rainfall-runoff data for the selected storms is 
shown in table 3. 
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TRINITY RIVER BASIN 

08052630 Little Elm Creek subwatershed No. 10 near Gunter, Tex. 

LOCATION.--Lat 33°24'33", long 96'48'41", Grayson County, near center of dam on Walnut Fork tributary to Little Elm Creek, 1.6 
miles (2.6 km) upstream from mouth, and 4.7 miles (7.6 km) southwest of Gunter. 

DRAINAGE AREA.--2.10 mi. (5.44 km.). 

PERIOD OF RECORD.--April 1966 to current year. 

GAGE.--Water-stage recorder. Datum of gage is 615.51 ft (187.607 e) above mean sea level (Soil Conservation Service bench mark). 

AVERAGE INFLOW.--8 years, 1,050 acre-ft/yr (1.29 hm./yr). 

AVERAGE OUTFLOW.--8 years, 955 acre-ft/yr (1.18 hm./yr). 

EXTREMES.--Current year: Maximum outflow, 28.4 ft./s (0.80 m./s) June 7 (gage height, 25.10 ft or 7.650 m); no outflow for many 
days. Maximum inflow, 1,610 ft3/s (45.6 m./s), average for 5-minute interval, June 7, computed and adjusted as explained below; 
no inflow at times. 

Period of record: Maximum outflow, 31.9 ft./s (0.90 m./s) Apr. 30, 1966 (gage height, 27.09 ft or 8.257 m); no outflow at 
times each year. Maximum inflow, 3,240 ft./s (91.8 m./s), average for 5-minute interval, May 30, 1967, computed from outflow 
and change in pool contents and adjusted for rainfall on pool surface during time of peak inflow; no inflow at times each year. 

REMARKS.--Records fair. Dam completed Mar. 16, 1966, and storage began in April 1966. Pool is formed by rolled-fill earthen dam 
1,588 ft (484 m) long, with a 130-foot-wide (40-metre) spillway at left end of dam, with crest at gage height 29.2 ft (8.90 
in). Outlet structure is a 2.0- by 4.0-foot (0.6- by 1.2-metre) uncontrolled concrete drop-inlet structure with crest at gage 
height 20.00 ft (6.096 m) and connected to a 24-inch (610-millimetre) concrete pipe with invert at gage height 13.0 ft (3.96 
m). There is also a 12-inch (305-millimetre) controlled slide gate used as a water-supply outlet that Is connected to the drop 
inlet at gage height 13.5 ft (4.11 m). Pool capacity is 868 acre-ft (1.07 hei) at spillway crest, 159 acre-ft (0.196 hm.) at 
crest of drop inlet, and 40 acre-ft (0.049 hm.) at controlled slide gate. Capacity table is based on Soil Conservation Service 
map prepared prior to construction and adjusted for borrow by the Geological Survey. Recording rain gage located at station. 
A total of 26.7 acre-ft (32,900 m3) was diverted from the pool for irrigation during the period Aug. 13-24. Records of precipitation 
and hydrologic data for selected storms are published elsewhere in basic-data report. 

REVISIONS.--WRD Texas 1968: Drainage area. 

POOL WATER BUDGET, IN ACRE-FEET, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. 

Inflow y 525 161 3.6 6.8 14.0 2.2 50.3 101 515 4.7 30.3 121 
Outflow 487 225 4.5 0 1.7 .1 13.1 138 488 0 26.7 80.3 

(t) +31.1 -73.8 -9.4 0 +4.5 -9.7 +28.7 -53.6 +30.1 -19.7 -4.6 +35.1 

(tt) 5.76 2.01 .53 .27 .60 .31 4.28 1.45 7.26 .45 4.88 3.89 

CAL YR 1973: Inflow 2,160 Outflow 2,040 t -0.4 tt 36.24 
WTR YR 1974: Inflow 1,530 Outflow 1,460 t -41.3 tt 31.69 

PEAK INFLOW (BASE, 100 FT./S) 1j Inflow adjusted for rainfall on pool and pool losses. 
t Change in contents, in acre-feet. 

DATE TIME DISCHARGE DATE TIME DISCHARGE tt Rainfall, in inches. 
* Average for 5-minute interval. 

10- 6 0950 *241 5- 1 2030 *558 
10-11 0740 *248 6- 7 0625 *1,610 
10-12 2355 *246 6- 9 0225 *140 
10-30 1920 *304 6-12 0735 *463 
11-20 0350 *102 9-25 0225 *170 
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TRINITY RIVER BASIN 

08052650 Little Elm Creek near Celina, Tex. 

LOCATION.--Lat 33'21'55", long 96'49'25", Collin County, on left bank at downstream side of bridge on Farm Road 455, 3.6 miles 
(5.8 km) northwest of Celina, and 10 miles (16 km) upstream from Mustang Creek. 

DRAINAGE AREA.--46.7 ml. (121.0 km 3). 

PERIOD OF RECORD.--February 1966 to current year. 

GAGE.--Water-stage recorder. Datum of gage is 582.4 ft (177.5 m) above mean sea level (State Highway Department bench mark). 

AVERAGE DISCHARGE.--8 years, 35.5 ft./s (1.005 m./s), 10.32 in/yr (262 mm/yr), 25,720 acre-ft/yr (31.7 hm3/yr). 

EXTREMES.--Current year: Maximum discharge, 4,710 ft./s ('i33 m3/s) June 7 (gage height, 13.03 ft or 3.972 m); no flow for many 
days. 

Period of record: Maximum discharge, 5,340 ft./s (151 m./s) May 31, 1967 (gage height, 13.32 ft or 4.060 m); no flow for 
many days each year. 

REMARKS.--Records good. Small diversions for irrigation above station. Four standard and two recording rain gages are located 
in basin above station. At end of year, flow from 28.4 mi. (73.6 km2) above this station was partly controlled by 12 floodwater-
retarding structures with a total combined capacity of 9,490 acre-ft (11.7 hm3) below the flood-spillway crests, of which 7,960 
acre-ft (9.81 hm3) is floodwater-retarding capacity and 1,530 acre-ft (1.89 hm3) is sediment-pool capacity. The capacity in 
these pools allocated to sediment storage will be used for conservation storage until eliminated by scalmIncaLion. Water-quality 
records for the current year are published in Part 2 of this report. 

REVISIONS.--WRO Texas 1970: 1968-69, drainage area. 

DISCHARGE. IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

DAY OCT NOV DEC JAN FEb MAR APR MAY JUN JUL AUG stv 

1 
2 
3 
4 
5 

196 
1U8 
57 
32 
21 

246 
156 

83 
327 
122 

12 
8.9 
8.3 
9.2 
6.5 

.96 

.50 

.38 

.38 

.38 

2.7 
2.2 
1.8 
1.3 
.85 

3.9 
3.2 
2.6 
2.0 
1.7 

.01 
0 
0 
u 
0 

155 
288 
247 
196 
102 

0 
.99 
.90 
.82 

1.5 

0 
U 
n 
0 
0 

9.6 
7.5 
4.6 
2.1 
.96 

6 
7 
8 
9 

10 

299 
143 
b9 
37 
20 

60 
34 
23 
17 
12 

4.9 
4.0 
3.4 
2.8 
2.4 

.38 

.38 

.62 

.62 

.74 

.74 

.74 

.38 

.14 

.14 

1.7 
1.5 
1.2 
.85 
.74 

0 
0 
0 
0 
0 

61 
39 
27 
17 
9.6 

3.2 
1.400 

514 
751 
426 

0 
0 
0 
0 
0 

.14 

.01 
0 
0 
0 

11 
12 
13 
14 
15 

833 
532 

1.090 
334 
309 

9.0 
6.8 
5.9 
5.3 
4.6 

2.0 
1.8 
1.6 
1.5 
1.4 

.62 

.38 

.38 

.50 

.50 

.1u 

.07 

.05 
.05 
.05 

6.4 
2.9 
1.8 
1.4 
.96 

u 
0 
.07 
.03 
.01 

5.6 
3.4 
2.2 

14 
64 

383 
538 
379 
308 
206 

0 
0 
0 
0 
0 

U 
37 
97 
27 
13 

16 
17 
18 
19 
20 

249 
152 
81 
48 
28 

3.5 
2.5 
2.0 
2.0 

252 

1.1 
.96 
.85 

32 
9.9 

.50 

.50 

.62 
6.9 
4.7 

.05 

.05 

.07 

.05 

.07 

.62 

.50 

.28 

.20 

.14 

0 
0 
0 
0 
0 

23 
17 
11 
6.6 
3.9 

140 
97 
53 
31 
18 

0 
0 
u 
0 
0 

65 
131 
66 
33 
35 

21 
22 
23 
24 
25 

19 
13 
8.7 
5.8 
4.4 

105 
62 
40 

346 
321 

5.7 
4.6 
3.8 
3.5 
2.9 

3.6 
2.9 
2.3 
1.8 
1.5 

131 
88 
41 
22 
14 

.28 

.38 

.14 

.05 

.02 

204 
405 
142 
73 
38 

2.7 
1.9 
1.3 
.72 
.30 

10 
6.4 
3.6 
2.0 
1.0 

0 
0 
0 
0 
0 

82 
19 
9.0 

33 
860 

26 
27 
28 
29 
30 
31 

3.4 
89 
84 
48 

229 
638 

149 
80 
45 
25 
17 

2.4 
2.0 
1.7 
1.5 
1.5 
1.2 

1.8 
7.1 

2u 
7.6 
5.1 
3.6 

9.5 
6.5 
5.0 

.01 

.01 

.01 

.01 

.01 

.01 

20 
11 
6.8 
4.5 

427 

.09 

.03 

.01 
0 
0 

0 

.28 

.05 

.01 
0 
0 

0 
27 
6.9 

20 
84 
22 

270 
173 

94 
50 
27 

TOTAL 
MEAN 
MAX 
HIN 
CFSM 
IN. 
AC-FT 

5,780.3 
186 

1,090 
3.4 

3.98 
4.60 

11.470 

2,563.6 
85.5 

346 
2.0 

1.83 
2.04 

5.080 

146.31 
4.72 

32 
.85 
.10 
.12 
290 

78.24 
2.52 

20 
.38 
.05 
.06 
155 

328.60 
11.7 

131 
.05 
.25 
.26 
652 

35.52 
1.15 
6.4 
.01 
.02 
.03 

70 

1,331.42 1,299.35 5.274.75 
44.4 41.9 176 

427 288 1,400 
0 0 0 

.95 .90 3.77 
1.06 1.04 4.20 

2.640 2.580 10,460 

0 
0 
0 
0 
0 
0 
0 

159.9 2.146.71 
5.16 71.6 

84 860 
0 0 

.11 1.53 

.13 1.71 
317 4,260 

CAL YR 1973 TOTAL 25,651.00 MEAN 70.3 MAX 1,410 MIN 0 CFSM 1.51 IN 20.43 AC-FT 50,880
WTR YR 1974 TOTAL 19,144.70 MEAN 52.5 MAX 1,400 MIN 0 CFSM 1.12 IN 15.25 AC-FT 37.970 
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TRINITY RIVER BASIN 

08052700 Little Elm Creek near Aubrey, Tex. 

LOCATION. --Lat 33°17'00", long 96°53'33", Denton County, on left bank at downstream side of bridge on Farm Road 1385. 1.5 miles 
(2.4 km) upstream from Mustang Creek, 5.5 miles (8.8 km) east of Aubrey, and 18 miles (29 km) upstream from Lewisville Dam. 

DRAINAGE AREA.--75.5 ml. (195.5 km.). 

PERIOD OF RECORD.- -June 1956 to current year. 

GAGE.--Water-stage recorder. Datum of gage is 534.76 ft (162.995 m) above mean sea level (State Highway Department bench mark). 

AVERAGE DISCHARGE.--18 years, 44.5 ft,/s (1.260 m3/s), 8.00 in/yr (203 mm/yr), 32,240 acre-ft/yr (39.8 hm'/yr). 

EXTREMES.--Current year: Maximum discharge, 3,980 ft,/s (113 m3/s) June 7 (gage height, 15.95 ft or 4.862 m); no flow for many 
days. 

Period of record: Maximum discharge, 7.830 ft,/s (222 m3/s) Apr. 26, 1957 (gage height, 17.34 ft or 5.285 m); no flow at 
times each year. 

Maximum stage since about 1900, 18.2 ft (5.55 m) in May 1941, from information by local residents. 

REMARKS.--Records good through April 1974. Beginning May 1974, records good above 100 ft3/s (2.83 m3/s) and fair below. Small 
diversions for irrigation above station. Ten rain gages, six standard and four recording gages, are operated In basin above 
station. At end of year, flow from 35.7 mi. (92.5 km.) above this station was partly controlled by 16 floodwater-retarding 
structures with a total combined capacity of 12,340 acre-ft (15.2 hm3) below the flood-spillway crests, of which 10,260 acre-
ft (12.7 he') is floodwater-retarding capacity and 2.080 acre-ft (2.56 hm3) is sediment-pool capacity. The capacity in these 
pools allocated to sediment storage will be used for conservation storage until eliminated by sedimentation. Water-quality 
records for the current year are published in Part 2 of this report. 

REVISIONS (WATER YEARS).--WRD Texas 1970: 1969. 

OISCMAKUE. IN CUBIC FELT PLR SECOND. wATER SEAR OCTOBER 1973 TO SEPTEmBEk 1974 

DAY OCT NOv UEC JAN Fid MA.. APm 4AY JUN JUL AUG Stk 

1 
2 
3 
4 
5 

314 
2u2 
102 
55 
33 

368 
213 
1u7 
Su2 
279 

14 
11 
10 
12 
10 

1.9 
2.0 
.80 
.70 
1.0 

4.9 
4.2 
3.6 
3.0 
2.3 

6.6 
5.7 
5.0 
4.3 
3.6 

.35 

.22 

.22 

.09 

.02 

503 
315 
299 
243 
140 

0 
0 
0 
.03 
.36 

0 
u 
0 
0 
u 

11 
7.1 
7.3 
4.1 
2.3 

6 
7 
m 
,, 

1') 

175 
308 
102 
54 
2d 

124 
67 
34 
21 
14 

8.4 
7.3 
6.4 
5.8 
5.2 

1.2 
1.2 
1.3 
1.4 
1.4 

2.2 
1.6 
1.3 
1.0 
.70 

3.2 
3.1 
3.0 
2.5 
2.2 

.11 
U 
0 
0 
U 

18 
50 
35 
24 
15 

2.9 
1.280 
1.160 
977 
571 

0 

U 
0 
0 
0 

.9 

.3U 

.10 

.03 

.03 

11 
12 
13 
14 
15 

72u 
1.100 
1.860 
629 
398 

11 
8.7 
7.4 
6.9 
6.3 

4.7 
4.4 
4.1 
4.0 
3.b 

1.3 
1.0 
.78 
.86 
.95 

.56 

.4U 

.35 

.35 

.35 

4.2 
6.6 
4.1 
3.2 
2.8 

.26 
1.4 
.28 
.13 
.07 

9.5 
6.1 
3.3 
6.4 
77 

461 
959 
616 
372 
267 

0 
0 
0 
0 
0 

.05 

.02 
103 
3U 
13 

16 
17 
18 
19 
20 

379 
243 
148 
d6 
4U 

5.3 
4.4 
4.4 
4.7 

267 

3.d 
4.0 
3.7 

52 
15 

.86 

.95 
1.0 

15 
lu 

.35 

.35 

.35 

.35 

.26 

2.5 
1.9 
1.7 
1.3 
1.3 

.05 

.03 

.01 

.01 

.01 

32 
22 
16 
11 
7.5 

178 
118 
63 
35 
23 

u 
0 
0 
0 
U 

32 
224 
1115 
55 
25 

21 
22 
23 
24 
25 

23 
15 
11 
9.1 
7.6 

154 
76 
48 
149 
671 

8.7 
7.1 
6.1 
5.3 
4.7 

6.4 
4.9 
3.9 
3.4 
2.5 

129 
1o2 
62 
31 
17 

1.6 
1.2 
1.3 
.95 
.70 

134 
978 
270 
141 
88 

4.5 
2.6 
1.4 
.75 
.42 

14 
9.0 
5.7 
3.0 
2.0 

U 
0 
0 
0 
U 

130 
29 
12 
7.4 

1.010 

16 
27 
28 
29 
30 
31 

6.6 
61 
123 
6u 
102 
969 

229 
116 
64 
34 
20 

4.1 
3.7 
3.3 
3.0 
2.7 
2.7 

2.7 
5.7 
45 
12 
8.1 
6.3 

11 
9.3 
7.7 

.63 

.50 

.56 

.50 

.35 

.30 

52 
27 
18 
13 

525 

.43 

.13 

.06 

.02 
0 
0 

.63 

.17 

.06 

.01 
u 

0 
8.8 
13 
6.9 
67 
32 

605 
258 
135 
69 
3? 

0 125.7 2.408.28TOTAL 6.368.3 3.616.1 241.0 146.50 457.47 77.39 2.249.16 1.903.11 7.117.86 
...FAN 270 121 7.77 4.73 16.3 2.50 75.0 61.4 237 0 4.05 96.9 
MAX 1.860 671 52 16245 6.6 978 503 1.280 0 67 1.010 

0 0 .02MIN 6.6 4.4 2.7 .70 .26 .3U 0 0 0 
.81 3.14 0 .05 1.28 

IN. 4.12 1.78 .12 .07 .23 1.11 
CFSM 3.58 1.60 .10 .06 .22 .03 .99 

.04 .94 3.51 0 .06 1.43 
AC-FT 16.600 7.170 478 291 907 154 4.460 3.770 14.120 0 249 5.770 

CAL Yw 1973 TOTAL 35.450.27 MEAN 97.1 MAX 2,150 MIN 0 CFSM 1.29 IN 17.47 AC-FT 70.320 
w7k Yk 1974 TOTAL 27.210.87 MEAN 74.6 MAX 1.860 MIN 0 CFSM .99 IN 13.41 AC-FT 53.970 
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- IN 65 ( Rev 2-74) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Station 2/.71,/ e L7171 drec near del i'nad, TeX 

Period of Recordf,C //212er 30 - N4 vem h e 1 Z,-2 4, 73 Drainage Area 4, 7 poi; z 

Time G. lit Sh Dis,har6e Runoff 
I me G. Ht. Sh. Runoff 

Feet Ad) Ft /s Inc In r Inches Ac, In Feet Adj. Ft Vs Inc. In Hr. Inches Acc. In 

OCii0her AJ, 1473 1400 A,42, Q 403 g 0134.65342•L,os3 

opoo 4.09 0 34 4,3",,Oo1l, ,0,0_57„,0D_57 MOO 7.32 336 /0 ,0112 r)L5h,o,4613 

D930 3.46 .?9 13 ,0010 ,0045 .0126? ,740o 7.39 0 A613 G ,0099 ,0291 „4 904 

J300 3.9.5 29 4.6,0010 , 00.32 , 0144 

1400 3.97 30 3 0010 •0015 •01_59 Alovemher 119'7.3 

J400 4.36 so 4 ,OD17 .0034,01q3 000a 7.39 0 293 3 ,0047 0249117 Lq.E 

1800 4.84 78225•OD2(o000,79 0 022 .600 7.18 ;72 6 ,0610 ,d540,7 7,35' 

15 5.02, q 33 ,0031.0098 r 0230 /-700 6.84 24) 6,00,80 04,80 , 8215 

3,0 5 #31 114 ,5,no 33 , ,07) I 0 •0,240 1.800 6.66 224 4, 20074 ,o444, 8459 

45 5.L,2 14-1 ,5 , ,004 '2 . ,0,0 12,..254, 2400 6,43 0 ;DS 3 ,eo a oloel..,824_1 

1900 b,d_41 175,23" ,0.058.00;2.0274 

30 735 20 i,0,04‘,00484 03.2 Nb very:),e y ,v19_23 
20,0(2__8.85 470 1 .0164 „OM ,o4D0 DODO 1,43 JO ,705 .3 ,Doa 0,?0,4 g0_1, 

10 9.74 694 1 00230.0115.0515 .0,0 & 16 184 L f io0a1,0344.94.33 
2100 10.20 61001-5 'DAP ( ,0-74 ,0739 /200 _6.29 154 4 .01251,0304,9739 

,7200 10.40,1,/90 2 .6325.0395,1134 1,800 5.45 1;7 .0042 0252 9991 

2300 10.77 1,340 2 ..044.5.,0445.1679 2400 .5,3 0 109 3 tzso34.-0/,24? loon 

2400 A0.41 b 1,47.0 1 41438 J244,4,23 

.0c710 ,hey _3),1Y7.3 

JO, 0 An _10.(11._ o 4470 I ,041111,0214.2047_ 
0100 1.0.98 1,530 2..o50.8,0508,-7575 

0200 /0.89 1,450 2-0481,0481,30_5(0 

030,0 1070 1, A$O z .0425.0425, 3481 

)0400 10,48 1,09D 3,0342, .0_543 .40,4 

o4 01L._ /0.0.1 810 4 „,0,749,63,3,4_5-h2, 

.0212,1_ 9s8 j 09 4 ,0212.o424,4986 

1000 j.17 0 534 e9 .0177 ,0.531 ...5377 

Computed by J-/-1 T Date, / 2-17 — 74 Checked by Da te 
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IA •65 ( Re‘ 2-74) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

static,. L17 71 e eree n ea e I ; lict. 

Period of Record 19 ri / 21 -23, 1974 Drainage Area e)•7;, 2 

Tune (. Ht Sh Discharge Runoff G Ht Sli Dischiirke Runoff 
I „c 

Fret Ad j Ft 3 /s Inc In Hr Inches Acc In F ert Ad 1 h t Vs Inc. In /Fir [mite, Act In 

Ap ril 21,11974 4010 /x.43;31 W2 1 ,0285,0/4? /834 

00,00 2-53 1.44 D 6.25 0 0 0 Th00 /0.5. -33 285 1 ,0894 ,074.7 .1981 

0L1.5 2,53 0 14 0 0 0 30 10.48 ;34 8 90 1 .0.789 0/44- 2125 

1400 Z53 0 g7.5 0 0 0 0Q00 /0,4 - • : . , I ; , 

1500 2.55 0 2, 0 0 0 30 /0.32" " 784 J .0241 ,0130,2393 

1400 '1,58 X04 .01 1,95' 0 0 0 430D /D.19 731 J.5 .0143 01.42 2575 

15 1 ,74 f03 —96 ,S 0 0 0 0400 1o,04::35 674 3 '0124 0334 2911 

30 3 I I tO1 3,9 ,5 ODOI 0000 0000 6400 9.43;33 545 4,,0188 ,031 .3287 

46- 327 f0j g,3 5 0003 0,601 AO./ 0g00 9./2 '3/ 47,7 4 0151 0 314, 31.01 

1701) 3 77 -01 ,t? -6 0007 ,0,0.0,1 00.03 JOM 8.61 -2R - 39) -5 ,D130 .03.26-3926 

15 S.51 :;o9 125 , 5.0041 .00/0 ,0013 130D 7,57 4.24 An 4 009S x0285,4211 

30 4.75-15_219 ,5 , 0073 oo18 , 0031 1400 i ,81 "21 225 7007.5 0242 4473 

45 7.79.19 314- S , 0164 0026 ,0a57 ,7000 7,49 "19 195 8 .0045 .020 ►4733 

/800 g 42":23 4-08 L5 0135,0034 0091 2400 6.27 -18 178 4 0059 0118 4151 

/5 9.39-2G 524 , .5 0175 .0 0 44 , .0 1 _35 

30 9 9_5 -2.? 4087.5.0202.0,076,0,711 4iori 1 ,2.3) 1974-

/400 10.03 - 29 494 1,5 ,0230.017.7.0383 0000 6..77 -18 178 1 .0054.0177 .5D2f3_ 

ZOO 10,18 -30 749 1,5 0248 018L 0549 0400 4.04,17 1 G1 ,0053.6318 5344 

30 /0,34.31 815 1 0.770 0/35 0704 1200 5,83;16_145 ,2 •00048 Ma .5L34 

2100 10,47 - 3R 875 1 ,0;40,_04.5. „0249 1800 5,54'715 /22 2 4040 .0240.5474 

30 10,49 -33 880 j .0292 .11144 /0995 2400 .5,297/4 103 1 .004,0102 .5974 

2200 /0 46 -3.7 870 15.0,7&4 .021211212 

2300 1,037'7 .1 I 230 ,65 ,O27.5 ,010e '1418 

30 10,35 820 1 ,427#7 ,0I310 1554 

2400 10.38'31 835 5 ,0272 .0049 423 

4 , pi I gRi /974 . 

iO.M /0.38 --31 835 ... ,0277 .00k9 ,/4,y2 

DatrComputed by J117 Date 1 2 — Checked by 7 H H 
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TN: 65 ( Rev. 2-74) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Station 471//e ,E/i-,2 Creek near eeli . nai rex• 

Period of Record ,..5epY- emier ,?4 -,?7, /924 Drainage Area 

RunoffTime C. Ht sh Dis,harie • C. Ht. Sit • 
.1 tine • , 

Feet Adj Ft 3 /s Inc. In /Hr Inches Ace.In. Feet Adj. Ft '/s Inc. In/Hr. Incites Acc. I:, 

—Sepieirber 4, /994 f) 6 00 11 .0.5 Q I, GB0 2 .0531 , 0_531 .2223 

,pool 3.g11;25 B.3 4.25 .00,03 .000h .0aob 40700 11.0.7 1,570 3 ,0_5;?1 .0284 ,35,os 

0415" 320 77 19 00.0.3.002R 06,34 0906 /0.74 1,320 4 .D438.0876 .4381 

1900 3.15 4,7 /5.2.400..Z .DOIL ,Ooso I 'DO 10.34- qgg 4 ,03.28,01:,5%2•S,037 

2oro 3.19 75 1.5.0062.0w2 60_52„ 13 00 9.90 755 4 0,751 .0.502 ,5539 

30 3.27 9,2„ 7S.0003 .000 J .005 3 1500 9,32 621 4 3020Z,1041.G.54.51 

45 3,36 11 15.0004,00o1 ,0054 1700 9114 529 5 ,0/7_6" •043.g.G3g9 

210 0 . 3.5.1 ra_6- 1k .5 .0,005,0001 •00i7.6' 2000 8_59 42S 7 .0/42 0499 4886 

1_5 3 83t _26 5 .0009 .0002-0,157 2400 7,94 0 348 4 .0116,02312E8 

30 4./R 42..5 .0014,0004,0,o41 

45 4_5.5 -o4 63 .5 .00A1 .000_6 .0046 Sfy -temhe? )4j /974 

,7200 5.11 t03 102. .5 .0034,oaog 0074. f)r.iW 7.94 0 348 3 .01/4.0348,7466 , 

15 .5 68:0z, 147 _,5 ,0049 .001.z..0036 0600 7,38 292 6 009? ,0.5R2,8048 

30 6,2401 01 ,6" .00,4 3 ,001 Oioz 1200 708 242 G 0o87,e522 ils70 

43" 6.81 0 237 ,..4" ao99 ,0020 01,7A 1800 6,84 0 240 G 00.80,04,90 9050 

2300 7.40 g4.5 .0098,,0024.014/ 2400 6.G1 ,-,01 121,3 ,0O23,02/9 ,92L 9 

15 7.97 3.51 .5.0116.0029.0125 

30 8.34 392.5 0130 .0,93.1.0,W7 _56..e, -/ e iv het ,7 7i /924 

45 8,72 448,-5 .0149,0032.0.44 00127, 6.61 tot 221 _3 4,073.0.2i9.9488 

2400 61,03- b 5/0 . 25 , 0 1 G q .0021 .0.765 0 400 4,3121O1,f,0042,0402A890_ 

Li,o_a_ 6,01 173 t' r 00.57 ,03421.O2.32. 
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TX -65 (Rev. 2-74) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Stat ion Lbief/t ereeK near fi ,-brey 

Period of Record Pc,oher 30 - /Voyeur he r 1Q23 Drainage Area 9 m; 

Runoff
Time G. Ht Sh I), sk har Rum, f f 1 ,,,,. G. Ht SIB Discharte 

Fret Ad t Ft 3 /s Inc 1 In/Fir Inches Ac, In Feet Adi Ft 3 /s Inc.In/Hr. Inches A,, lu 

,OCi()he k* .30, 19 23 1G0,0 /4.01? _r.44 1,250 _3 .042.57 .0.366 .40_55 

/7000 659706 43 4 coO9 ,0,018 .0,01R 1800 13.84 1.-,?6 1,100 4 - 02A6 .043,2_,g_j07 
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•IIIRM• - . 

OCio bet 01, /97.3 O000 10.48 0 270 3 . 0a55 , Jo/ 451.7..241, 

)0,06. /241 1'26 549 2 .0113.0113.0418 0600 10.13" 246 b ,0051 ,0304,7547 

0200 1281 *1-26 ..3-6 4 .0135 ,0270.,0,888 1200 9.7L ,? 17 6 0045,0.770 71137; 

04-00 13.Jn t2 751 4 .,0154 <0308, Ji 46 , • i IL L ,o,a37.0.222 .ga59 

0600 j3,42 _826 4- •_0120,03‘20.1.156 . • • • 4 id .i, ,,•, : ,' 

0800 13.75 1040 3 .0214.0321 .1872 
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30 14.20119 1,300 1 0267,01.34 320'7 

1400 14.19 119 1,,790 1.5 ,0..265.0199 .3404 

1500 14.15 1:RI 1.2SD 2-0,14,3,0,7633G9 
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T\ 65 ( Rev 2-74 ) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Scat ion Z/71" f e nirn near nu- hi-ey Tex. 

Period of Record .firr; #.?/-2 74 Drainage Area 76-. _6- mi" 

•Time G. Ht. Sh DIscharkie Runoff T i me G • Ht. S.11. Runoff 

Feet Adj. Ft Vs Inc. In/Hr Inches Acc In Feet Adj. Ft 3 /s Inc. In/Hr. Inches Acc. In 

fip fr.; 1 21,1974 1200 14.12 1:17 1,240 4 .0.255 ,0510 3806 

DODO 4.4024 .01 6,25,000o . 0 000 , 0000 1400 I3.87 t,70 40,80 4 _,O222,0444 ,4250 

0 L IS 4.40 ',24 .01 lb 1400 1351 q lb 4 .0188,0376,46219 

1600 4.41724 .01 /0 1800 13.09 74g 4 .0154,0308,4934 

Is 4.59717 -23 .5.0000 2000 12.15.3t20 4.02 4 .0124.0248.5182 
30 4.97 3.5 . _5" ,t1.0,01 2200 12.1g 1;26 506 4 .0104.0,70.8.5390 

45 5.47727 q.0 .5 .0002.0000 .0000 240,0 1118 !;20 437 2 ,0090,0040,5420 

1700 6.0b -.19 22 .5 .D.00_5.0001 .6,0i 

15 (0 s8 -07 42 .A- .0001 .6002.Doo3 40 r1 1 23,19 74 

30 7_10 0 Z .2 . 5" .0o14 ,0O0_5" .ODOR 0000 11.78 raw 437 1 .0090,013S,_541_5-

15100 7.84 102 .7S,0021 . ()Dog .0016) 0_300 11.28 tO7 355 Z.0673.0.719.5834 

15 8.22 124 .5 ,0o25,000L,On72 040D 10.8l 0 301 3 .0014,0279,4113 

30 128 00 10.24 251 0312 .h4259.20 .75.37 .0014 , 0036 /200 4 .Dos2, 

1900 1 0.74 0 299 Is ,0641 .40046 .0081 1800 9.80 220 4 -oo45,0270.669S 

200e212.,C24121124,853.01122,12150,02.32. 2400 9.37 0 HO 2 ,0039,,0117 4812 

?200 12.78 1 647 4 .013 3.0261.0498 

2400 13.21 t24_790 2.0142 ,01h2 .644.0 

4p ell 2 r2, 074 

0000 13.211 790 1 .0142,00111 .0741 

0100 13.42 292 Z .0/84,0/84 .0424' 

0200 I 3 70 1 010 3 .0207. 0310 .1235 

0400 13.921;24 / ISO 3 .0234.0354.1589 

,0.500 14.022_.61 210 Z.0248.0242 1237 

DG DO 14.10 t23 I 250 2,0267,0257,2094 

0700 14.4 t21 1,290 2.5.0245.0331,2425 

0830 14.22 t 181, 3 / 0 3 .024.0404.2821 

/000 14.21 t18 1,300 3- 5 .020,0447329h 

Computed by J-4/7 -7-- Date /Z1//b¢ Checked by ig/14 5 V-- 7-1 Date 

-68-

https://200e212.,C24121124,853.01122,12150,02.32
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TV-65 (Rev. 2-74 ) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Station 2/ ' erecK near b Key, rcx. 

Period of Record 5f../21..._Cnber ,?4 -27, /9 7 4 Drainage Area 75...5 "i; 

G Ht Sh Discharite Runoff T ,,,,, G. Ht. Sh. Disch.trc RunoH 
Time 

Feet Adj Ft 3 /s Inc In Hr Inches Acc. In Fret Adj. Ft 3 / 5 Inc. In/ Hr. Inches Acc. In 

_Sep+embet 24, 1994 2200 /434 '6,6 4 300 2,0308 •0hYG '4737_ 

OOon 6.3iLig,_ S.6,2,i4q0o.Z 0004 ,o,004 2400 14 3,073-- 1 340 j •0274.0,779 •5016 

,04 1.5 6.3 I -/.2,0 19 6 .0002 .0012- .0016 

1200 6.27 -1.12 7,17.32s.0001 .0007,6023 _Spieinh,er 241974 

1900 6.24 -LA.1 6,6 4 .0001 0004 -0027 0000 14,30 °,15 4340 1,5.0174 -0418 .5434 

2000 6,267247 20 1 ,o0,01 .0001 .0o28 0.300 13.97 ,-24 1,050 3 .02th -0448 -G0g2 

2100 6 357.1S AL 1 -0002 -0002-0030 o“0 13.07 740 3 .0152,04564332_ 

22o0 6.42 -1.I4 10 1 .00oz .0002 .0032 0900 12.49 543 3 .0117 .0351.6889 

2300 12,48111 11 ,75.0002 .0002.0034- 1200 12.041:26 485 45 .0100 .04_50 .7339 

30 6.531,09 13 .5 .0003 .006,2-0036 1800 11.4.5 ___tLil 326 6 .0077 .0462.7801 

.7400 6.71 -1A0 Ig .25,004 .0001 ,00 3 7 2400 11,03101 3'4 3 .0047 .0201 .802,, 

Sept em hcy .?_6; /474 _.5 0- em her 27,14 74 

0000 6,711.00 1g .5 .0oo4 0002. 00.39 0000 11,03,01 .324 3 ,0,07,0261.,8203 

0100 7.44-,64 54 /75.0011 •000g .0047 n‘,00 10.676 0 2,36 L .0i1.59 ,o_15-4 .8.557 

30 8.17 ',33 102 .5 .0021 .0010 .0057 1;00 10.32 0 25' 6 ,40.53 ,.0318 4875 

0200 8.95".21 149 .75.0031 .003 .0080 I SO 0 4.93103 227 0o47 .N82.91.57 

0300 10.48 0 270 1 000.5.5 .00_55 .0135 2400 9.48 -07 192 3 003/,0117 .9224 

0400 11.53 3: /4 390JA5 .0080.0120 .02.55 

000 12.6726 614 ,2,0126.0252,0507 

0800 13.11 t2G 759 3 4156 .044g,0925-

1200 1.3._7 t,26 1,040 3 .0214 .064-2.1417 . 

1400 14.2418 1,330 2 .0223 0.546,2143 

/‘,00 14..560k? 1,520 2 .0312.0624„2787 

11100 14.71 1:0; 1,630 425 .0335 .0419 .3206 

30 14.22,t0eZ 1/ 640 ,5 .0337 0168 ,3374 

1400 14.71 1:02 1,630,7S . 0335 ,0,75 i .3425 

2000 14,691:02 1,410 1,5 .0331 .0496-4121 

Computed by T Da te 12. - 11 - 7 4 Checked by Pi () st Date 

-71-
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