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ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
PIN OAK CREEK, TRINITY RIVER BASIN, TEXAS 

19 70 

By 

D. R. Myers and B. B. Hampton 

INTRODUCTION 

History of Small Watershed Projects in Texas 

The U.S. Soil Conservation Service is actively engaged in the instal-
lation 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 a total of approximately 3,500 
floodwater-retarding structures to be physically and economically feasible 
in Texas. As of September 30, 1970, 1,439 of these structures had been 
built. 

This watershed-development program will have varying but impor-
tant 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 watershed study areas 
were begun by the U.S. Geological Survey in 1951 and are now being made 
in 12 areas (fig. 1). These investigations 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. Structures have now 
been built in four of these study areas. A summary of the development 
of the floodwater-retarding structures in each study area as of Septem-
ber 30, 1970, is shown in table 1. 
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FIGURE I. — Location of the Pin Oak Creek study area 
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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. 

4. To develop relationships between maximum rates and/or 
volumes of runoff with rainfall in small natural watersheds. 

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

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

Purpose and Scope of this Basic-Data Report 

This report, which is the twelfth in a series of basic-data re-
ports published annually for the Pin Oak Creek study area, contains 
the rainfall and runoff data collected during the 19 70 water year for 
the 17.6-square-mile area above the stream-gaging station Pin Oak Creek 
near Hubbard, Texas. The locations of floodwater-retarding structures 
(ungaged) and hydrologic-instrument installations in the Pin Oak Creek 
study 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 before and after 
floodwater-retarding structures were built. 

To facilitate the publication and distribution of this report at 
the earliest feasible time, certain material contained herein does not 
conform to the formal publication standards of the U.S. Geological Survey. 
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DESCRIPTION OF THE WATERSHED 

Pin Oak Creek originates south of Hubbard in Hill County. The creek 
flows eastward for approximately 14 miles adjacent to the Limestone-
Navarro County line. Turning northeastward it flows an additional 14 
miles in Navarro County and empties into Richland Creek near Richland. 
Pin Oak Creek drains a triangular-shaped basin of about 171 square miles. 
However, this report presents data collected on the 17.6 square miles 
of the watershed above the Geological Survey stream-gaging station at 
State Highway 171 bridge near Hubbard, Texas. 

Land in the basin above the reservoir sites consists of about 70 
percent pasture with the remaining 30 percent in cultivation, much of 
it contour terraced. In the reach downstream from the reservoir sites, 
about 80 percent of the land is cultivated with 1/2 of the cultivation 
terraced. A small portion, 15 percent, of the land is wooded, primarily 
along the stream channel. 

The topography of the Pin Oak Creek watershed is gently rolling 
with broad flat valleys and some flattened hilltop areas. Primarily 
the watershed is a plain with numerous intermittent streams which have 
cut narrow shallow valleys in a dendritic pattern. The topographic plain 
slopes southeastward at approximately 17 feet per mile. Maximum relief 
is about 210 feet, ranging from an altitude of 460 feet above mean sea 
level at the stream-gaging station to an altitude of about 670 feet on 
the divide above reservoir site No. 1. The channel gradient averages 
about 20 feet per mile; generally, the tributaries above the floodwater-
retarding structures have a gradient of 60 to 100 feet per mile. 

The climate of the study area is humid subtropical with hot sum-
mers and mild winters. Rainfall is fairly evenly distributed through-
out the year, except for a midsummer minimum. Tropical maritime air 
masses dominate the area almost completely from early May to late September 
and have a strong influence on the weather during other seasons. Prevailing 
winds in the area are southerly during most of the year, with northerly 
winds quite frequent from November through February. 

Rainfall in the study area is mostly the result of thundershowers. 
Amounts are heaviest in late spring and early summer as a result of the 
interaction of polar air masses colliding with warm, moisture laden tropical 
air from the Gulf of Mexico. High-intensity rains of short duration, 
producing rapid runoff may occur at almost any time during the year, 
but are most frequent in the spring and early summer. Considerable variation 
in rainfall may occur from month to month and from year to year. The 
wettest year of record at Corsicana (28 miles northeast of the study 
area) was 1957, when a total of 61.50 inches fell. In 1917, the dryest 
year of record, only 19.36 inches occurred. 
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FLOODWATER-RETARDING STRUCTURES 

Five floodwater-retarding structures in the study area were built 
during the 1963 water year, and one was completed in the 1965 water year. 
These six structures (sites 1, 2, 3, 4, 4A, and 5) have a combined total 
capacity of 3,480 acre-feet at the emergency spillway crests and partly 
control runoff from 9.68 square miles of the 17.6-square-mile area above 
the stream-gaging station. Pertinent information relating to each struc-
ture is given in table 2. 

HYDROLOGIC INSTRUMENTS 

Instruments to collect rainfall, runoff, and sediment data in the 
Pin Oak Creek study area consist of a network of rain gages and a stream-
gaging station downstream from the floodwater-retarding structures. No 
instrumentation has been installed on the pool sites, and none is antici-
pated. Location of instruments presently in operation is shown on figure 
2. 

Four recording and two nonrecording rain gages are located in the 
study area to determine the amount and intensity of rainfall. The rain 
gages were located to give the best geometric coverage of the study area. 
Basin rainfall is computed as the arithmetic average of the six gages. 
Daily rainfall observed at the nonrecording gages is distributed to storm 
periods on the basis of the recorded rainfall. 

The stream-gaging station, Pin Oak Creek near Hubbard, continuously 
records the stage, which together with measurements of streamflow are 
used to compute runoff from the study area. Streamflow records at this 
gage began September 1, 1956. 

Suspended-sediment load is computed from daily or more frequent 
sediment samples collected at the gaging station. The collection of 
sediment data began in October 1956 and continued until September 1960 
when the sediment station was discontinued. The sediment station was 
reestablished in September 1962, and data have been collected to the 
present time. 
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SUMMARY OF DATA FOR 19 70 WATER YEAR 

Rainfall and Runoff 

Average rainfall over the study area for the 1970 water year was 
39.02 inches, or 105 percent of the long-term normal (1931-60) rainfall 
of 37.06 inches recorded by the U.S. Weather Bureau at Corsicana (28 
miles northeast). Rainfall was scattered throughout the year with every 

month receiving some rainfall. The monthly rainfall totals ranged from 
0.20 inch in June to 10.53 inches in September. The yearly mean discharge 
at the stream-gaging station Pin Oak Creek near Hubbard was 9.50 cfs 

(cubic feet per second) , compared with the 14-year (1957-70) average 
of 11.6 cfs. The annual runoff at the stream-gaging station was 6,880 
acre-feet, or 7.33 inches, which represents 19 percent of the total rainfall. 

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. 

During the 1970 water year, four storm periods were selected for 
detailed computations and analyses. These computations include detailed 
time breakdown of rainfall and discharge, hydrograph, and mass curves. 
The storms selected occurred on February 24-25, March 1-3, March 6-7, 

and September 16-17, 1970. A summary of rainfall-runoff data for these 
storms is given in table 3. Computations along with hydrograph and mass 
curves for each storm are shown in the section "Compilation and Analysis 
of Data". 

Water Quality 

No chemical quality water samples were obtained during the 1970 
water year at the stream-gaging station or at the reservoir sites. 

Because suspended-sediment data for the 1969 water year were unavail-

able for inclusion in the previous annual report, the data are presented 
herein along with the 1970 water year data. 
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Suspended Sediment for the 1969 Water Year 

The annual total sediment discharge for the 1969 water year at the 
stream-gaging station near Hubbard was 2,750 tons. The maximum daily 
sediment concentration of 1,080 mg/1 (milligrams per liter) occurred 
on May 5, 1969, and the maximum daily sediment load of 1,210 tons also 
occurred on this date. There was no flow for many days during the year. 
Daily suspended-sediment loads for the 1969 water year are given in 
table 4. 

Three suspended-sediment samples collected during 1969 at the stream-
gaging station were analyzed for size distribution; the results are given 
in table 5 and indicate that the suspended sediment is composed mostly 
of silt and clay. 

Suspended Sediment for the 19 70 Water Year 

The annual total sediment discharge for the 1970 water year at the 
stream-gaging station near Hubbard was 3,467.06 tons. The maximum daily 
sediment concentration of 994 mg/1 occurred on February 24, 1970, and 
the maximum .daily sediment load of 928 tons also occurred on this date. 
There was nb flow for many days during the year. Daily suspended-sediment 
loads for the 1970 water year are given in table 6. 

Seven suspended-sediment samples collected during 19 70 at the stream-
gaging station were analyzed for size distribution; the results are given 
in table 7 and indicate that the suspended sediment is composed mostly 
of silt and clay. 
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TRINITY RIVER BASIN 

08063200 Pin Oak Creek near Hubbard, Tex. 

LOCATION.--Lat 31°48'01", long 96°43'02", Hill County, on right bank 85 ft downstream from bridge on State Highway 171, 5.8 miles 
southeast of Hubbard, and 11 miles upstream from Elm Creek. 

DRAINAGE AREA.--17.6 sq mi. 

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

GAGE.--Water-stage recorder. Datum of gage is 463.08 ft above mean sea level. 

AVERAGE DISCHARGE.--14 years, 11.6 cfs (8.95 inches per year, 8,400 acre-ft per year). 

EXTREMES.--Current year: Maximum discharge, 896 cfs Sept. 17 (gage height, 10.48 ft); no flow for many days. 
Period of record: Maximum discharge, 4,340 cfs Aug. 24, 1958 (gage height, 13.86 ft); no flow at times each year. 
Maximum stage since at least 1900, about 17 ft in August 1919, from information by local resident 

REMARKS.--Records good. Since 1966, flow from 9.68 sq mi above this station has been partly controlled by 6 floodwater-retarding 
structures with a total combined capacity of 3,480 acre-ft below the flood-spillway crests, of which 2,850 acre-ft is floodwater-
retarding capacity and 630 acre-ft is sediment-pool capacity. The capacity in these pools allocated to sediment storage will 
be used for conservation storage until eliminated by sedimentation. Three recording and two standard rain gages are located 
in the basin above the station, and one recording rain gage is located at the station. Records of suspended-sediment loads 
and water temperatures for the water year 1970 are published in Part 2 of this report. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

I 0 .05 .09 6.1 47 74 2.1 1.7 .20 0 0 0 
2 0 .01 .03 3.5 25 179 1.9 .40 .09 0 0 0 
3 
4 
5 

0 
0 
0 

0 
0 
0 

.01 

.01 
64 

2.8 
1.7 

40 

9.9 
5.1 
3.1 

208 
105 
78 

1.8 
1.8 
1.6 

.27 

.22 

.22 

.04 

.04 

.07 

0 
0 
0 

0 
0 
0 

0 
0 
0 

6 
7 
8 
9 
10 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

173 
64 
29 
15 
7.0 

41 
14 
8.9 
4.8 
2.8 

2.3 
2.0 
1.5 
1.1 
.68 

67 
173 
90 
58 
39 

1.5 
1.5 
1.4 
1.5 
4.8 

.22 

.22 

.13 

.13 

.13 

.01 

.01 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

U 
12 
13 
14 
15 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

3.6 
2.1 
1.4 
.89 
.63 

2.2 
1.6 
.85 
.74 
.55 

.40 

.40 

.33 

.22 
1.0 

73 
38 
17 
9.0 
5.5 

2.3 
1.6 
1.3 
1.1 
1.1 

.14 

.10 

.06 

.04 

.03 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

16 
17 
18 
19 
20 

0 
0 
0 
0 
0 

0 
2.1 
7.7 
2.5 
.53 

.42 

.36 

.40 

.33 

.32 

.45 

.40 

.42 

.47 

.40 

2.6 
.94 
1.3 
.94 
.27 

4.1 
30 
12 
7.3 
4.9 

1.0 
.92 
.97 
2.0 
1.4 

.02 

.01 

.01 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

5.0 
369 
116 
74 
48 

21 
22 
23 
24 
25 

0 
0 
0 
0 
0 

.17 

.04 

.01 

.01 

.01 

.31 

.24 

.23 

.15 

.10 

.33 

.27 

.22 

.22 

.33 

.17 

.10 

.17 
168 
169 

29 
16 
8.5 
5.4 
3.9 

.80 

.68 

.54 

.56 

.64 

0 
0 
.02 
.02 
.03 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

28 
18 
8.4 
2.9 
3.0 

26 
27 
28 
29 
30 
31 

0 
0 
0 
0 
54 
1.0 

.01 

.03 

.68 

.62 

.22 

.04 

.02 

.50 
23 
35 
13 

.40 

.40 

.33 

.40 

.33 

.22 

88 
65 
78 

2.9 
2.5 
2.4 
2.3 
2.3 
2.1 

.63 

.68 

.61 

.50 
2.3 

.05 

.03 

.07 

.32 

.71 
1.1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

44 
20 
9.6 
4.6 
2.6 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 
AC-FT 

55.0 
1.77 
54 
0 

.10 

.12 
109 

14.69 
.49 
7.7 
0 

.03 

.03 
29 

435.18 
14.0 
173 
.01 
.80 
.92 
863 

137.13 
4.42 

41 
.22 
.25 
.29 
272 

674.52 
24.1 
169 
.10 
1.37 
1.43 

1,340 

1,349.1 
43.5 
208 
2.1 

2.47 
2.85 
2,680 

41.53 
1.38 
4.8 
.50 
.08 
.09 
82 

6.40 
.21 
1.7 
0 

.01 

.01 
13 

0.41 
.014 
.20 
0 

.0007 

.0008 
.8 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

753.1 
25.1 
369 
0 

1.43 
1.59 

1,490 

CAL YR 1969 TOTAL 3,188.50 MEAN 8.74 MAX 258 MIN 0 CFSM .50 IN 6.74 AC-FT 6,3204TR YR 1970: TOTAL 3,467.06 MEAN 9.50 MAX 369 MIN 0 CFSM .54 IN 7.33 AC-FT 6,880 
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TX.-65 ( Rev. 7 - 69) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Station 79/ (1 C:7: I2L 7 /} 

Period of Record /6,4/--e-1,arry 24 - /970 Drainage Area /7• 4" 5g.-

G. tit Sh. Discharge Runoff li,,,,, G. Ili sh. Discharg! Runoff 
lime 

Feet Ad j. C. f. S. Inc In If r. Inches Acc. In. Feet Ad j. C. f.s. Inc. In. I i r. Inches Acc. In 

e ,6 

,ocAnn_L6o 0 2.3.- 5 .0660 . ccoo .cam 0000 B. 66, 0 .369 / .6324 .0324 -CA 7/ 

0700 / .7,0 . 2 4.5 ..., .044: - _•_•A 020e) 790 2 97 2.5.026/ . 045Z .4.523 

09,o6 182 8. / 1. 5 .666).9 . o0e, 4 .06,08 6.5:oo 6.50 226 ,2. S .0/.9.9 .649e. 502/ 

1000 /. 90 4 - I - 0700 -.67 44 /84 2 .0/62 .6324 .5345 

1 /oo 2. o2 B. 4 I .6co7 . 0007 .0o/9 090() 4.75 /4 / 3 .o i 42.0426 . 577/ 

12c0 2 . /3 /2 / .00 1/ . 00/ / .610g6 /3oo 4. o 9 /27 3 .6 i /2 .6836 . 6/07 

/3Ce) 2.42 23 .75 . 0020 .00/-5 . aa4.5' /.500 3. 96 l 20 15 5 .o /06 . o583 .6-5b 

/830 2.92 .5-2 .5 .pofe‘ .0023 .0068 24,99 3.45 C /O / 4.5 ,c68.9 .040, IX 90 

,/4z' 3.58 97 .5 .ced.5.6642 . 0//0 -) ,n.2732 

/430 4.4.5 / 46 •5 .0/2B...0064 .0/74 5' 

/Soo .5.53 / 87 .75 .0/64 _0/ 23 .02.97 

/60o 7 /o 2.5.5 .75 .6224 .0/68.045' Fib. 26 / .970 

1630 7.93 299 .5 .o2 63.0/32 .05.97 0'000 .8. 6.5 0 10 / g •00,67 .0-534 -X 21 

/700 8.59 359 -7-5 . 03/6 .0237.0834 /20o .3 . 42 86 /2 .0076 . o 5ij 2 .853C 

, / 800 .9.36 4.55 /.5.0409 .06/4. /41-E .2410o -g. 6 79 .6o69 .64/4 .8.95o 

Zoo° 552 5/‘ /.5 .04.54 .o8/ . .. 2 /29 2t / /-2 24 

2/ot) 9.5.5' 545 / 0462 .6.4162 .259/ e8 

22co 9. 37 47.9 /.5.042/ .06.32 . 3223 

/:ea?). 24, /970 F. 25 697o 

5 .09 B. 6K. 0 39 / .0_324 .0324 . g-547 

4. 035°424-
IP

/68 1Z--/a IA SO , a s . it air 'lid. --4 

Computed by Da te I -7- 71 Checked by JD. 5 D a t / / / - 7/ 

-30-
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TX -6.5 ( Rev 7 - 69) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RU NO I'F COM TAT I ONS 

Station Pi;-2 .(0a A C._.ree /7e4r,-- / 1-- /e/ /e,e. 

Period of Record /- /(9 7o Drainage Area /7 6 /-72/• 

G. Ht. Sh. Discharge Runoff •I • tine C. H t . Sh. Dischar , • Runoi i 
Time 

Feet Ad j. C. f. s. Inc. In 'Fir Inches Act. In. Fret Ad . C. f. s. Inc. In. lit. Inches A,.. In 

_morel-. I, 1.970 970 • e7-71. 

°ono 2. •SCE 0 55 7 .004e .o33G 0.0330 22.00 8.97 0 4-/Co 2 .036(.2 .o73Z 504-7 

1400 2.643 36. 8 .003. . 0a54. .0592. 2400 8.32 0 332. I . oz9Z .0Z9Z. .6339 

1,(Q_00 2.88 49 2_ . oo 43 .00aG .oG78 295.50 24 

1800 3.2.7 76 Ls- .004,7 .0/0/ .o779 ( 79 

1900 3.76 /09 j .00% .0096 .o87.6 

2000 4.79 103 1 •0/43 .0/43 ./0/8 Morel, r9 0 

2.100 5.3o 1 -79 1 .0/57 . 0/57 .1/ 75 Do° o o 33 I .oZ92. .0292 .6631 

22-00 5.40 182. I .0/60 .0/60 .1335 0200 6.60 Z 30 . ozoZ .0303 .5934 

2300 5-. 20 176 I . o / 55 . o /55 .1490 • 0 .5,75 196 .0/7? .0z66 .6/92 

2.400 4.78 0 /62. .5 .0/4? .007/ .156/ Soo 4,7 162. .42/42. .02.13 .6106 

1,77.5- occ.00 4.58 153 .o/35 .0/o/ .6506 

74 o 5743 I .0/6/ .008o .6586 

00 227 .0?.00 .0/00 .6686 

Mc/n:17 2, /970 3o eo.97 248 .0z/8 .0/e4 .6850 

r _Qp_o_d_4,7 9 c __;(0 2 1,5 .o/4•? .0e./ 3 .1774- os 0 6.90 2 5 . oz/6" oz69 .71/9 

0300 .9 f I i .0098 . 039Z. .2/6,4, 1000 Egli 2 0 1.25 oZ46 . o308 , 4e7 

• .00 81 5- .007/ .0355 .252/ 0 0 . ' 296 a,0260 0L6o .7687 

o:. IBM.006a .0248 .2769 12.c 3. 0 7.72. 287 I .ozsZ •oZ.SZ .7939 

00 3,5 96, .0084 .0/68 .2937 i 300 7 27 264 1 . 0 Z3Z. .oZ3? .8/7/ 

700 5.0o 170 . . o/49 .01/2 .309-9 • o .6, 234 1.5 ,ozoG .o309 .8480 

7.05 25-2 .5 .0Zz?.. . 0 //1 .3/60 1 0 o 5. o 198 MI .0/74 0435 .89/5" 

1 Soo 852 3 52 .030 .02.32. 3392 900 4.58 NI .0/35 .0540 .9455 

1 e:2,0 a 9 2. 408 ,7 .o359 .02.,10 34.401 4 •0 3.99 pi i ?_ I gil . 0/0(a. . oz65 372.0 

30 9•os 42.8 .5 .0376 .0/88 .3849 4, 983.So 24 

PPM . .03 MEM.0373 _0466 ./3/6 zos 

Computed by 13. /--/ /-/1'7/ Checked by J. /D. 2. OR/") D.ite /-//- 7/Darr 

-34-



	

 

	 	

 

  

  

	 	

	 	 	

 

  

 

	

 

	  	 	

 

	

  

   

TV-65( Rev. 7 - 69) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTATIONS 

Station /t2 

Period of Record /17--e- A / - / 70 Drainage Area __/_/7J; /. 

G. Ht . Sh. Discharge Runoff G. Ht. Sh. Dischargre Runoff 
Time Time 

Feet Ad j. C. f s. Inc. In Hr Inches Ace. In. I. yet Ad j. C. f. s Inc. Ins Hr. Inches Ace. In 

A1427,- 1 4, /9 70 
0000 5.99 p /2/ 6 c./o .06.36 / 0 

/.'2 oo 3.65 /0/ /2 .0089 1068 / /421 

240o 3.49 0 97 6 .0085 .03/0 1 1934 

2,520 f 24 

/05 

Acrt•-c A 5 /g 70 
0000 3.49 0 97 6 .0og.6. .05/0 1.2441 

/200 3. 25 74 /2 0065 .o78o 1.3224 

24a2 3. /3 0 66 6 .0o58 .0348 /. 3572 

/ 866 24 

7f3 

-7,-;.- • 
SIP 0 = L AI 7G— /ta/ 5 4. 

Checked by D . DR ri Date - 1-1Computed by /5 8 H Date 1 -11- 7/ 

-35-
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TX -65 ( Rev - 69) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

R I•T CONI Pt . TAT I ONS 

Scat ion ten. C-/-ee, e4rt-- A-Z./ ZG7 

Period of Record c57-/- /970 Drainage Area /7 IP*2 

G. Ht . Sh. Discharge Runoff G. Ht. Sh. Discharc Runof fTuneTime 
Feet Ad j. C. 1. s. Inc. In 'Hr Inches Ace. In. Feet Ad j. C. f.s. Inc. In Hi. Inches Ai , . In 

A /1/"CA ‘, /970 /lai--c, Z /970 c-e;.,270-

0000 525 0 74 9 .0065 .05 85 p .058$ / 400 3. 52 0 //7 .7.5.0/a3 .0077 .37.5‘ 
/goo 2 .97 54 /0 .0049 .0490 . /075 1500 1. 32 /40 .75 .0/23 •co92,.AY4i8 

2000 2.94 55 /.7..5 .000 .0044 ./ 4547 /53o aii. 14- /46.75 .0/2g .c .39'.1.1 

2 /3O 2.99 57 / .0050 .0050 1209 /6 4.30 150 /49 .75 . 013/ .00.98 .40412 

2200 3.02 .5.9 .5 .0052 .0.626 .1235 /700 4.54 /52 /.5 .0/31.020/ .42.0 

2230 3.22 72 . 6 .0063 .0032 ./267 /930 -5 • // /73 /.75 .0/52 .0266 .¢.509' 

23o0 ggs 101 -75 . oo89 .0067 -/331. 203o 502 / 7/ 2.26 .0/.3-0 .0545' .119#7 

2400 4.90 0 /67 .5 .ol*7 .0074 ./406, 2400 4. 2¢ 0 /3C 1.75 .0/20 .0210 .5o57 

/6,04o1.24 4,/4775 24 

67 /73 

A-74-rc..17 7 /.91 70 /*\gr..tc g, /5'70 

oc 4.9/, 0 /‘7 .5 .0/47 0000 4.20 0 /3 / .0/20.0/20 .5/77 

0/00 ,5. 5o /gc /.25.0/64 0200 3.92 // 7,2.5 .0/og .0258 .s136" 

0230 6.83 .242 / .02/3 0300 .3.66 /02 3 .0090 .0270 .5705 

0300 7. /.5 258 .5 .o227 08Q 3.53 913.,5" .0083.0290599-5' 

.20336 7..n 268 .5 .6236 / 200 8. 41 5 .0076.03.8o .637.5 

0400 7.43 272 .5 .0239 /goo g. 29 77 4.4',4268_ 

0430 7.38 269 .75.0237 2/00 3. /8 7e, 3 .6062 .0/86 .6867 

0530 6.98 2419 /75.02/5 24k9 373 se). 6 1.8 __0Afg_po47.6V54, 

ova S.17 /75 2 .0i54 2/49 24 

0930 ¢. 45 /4,6 /2.5 .0/28 90 

X30 

/200 3.93. /18/25.o/01 

2.?Gb fiA5 ,7' A2,2___ -1--6 -/a/ -, 47-i ,-) 0 1-1• - -7•11.3A 9 Sk,-,-1 53 ar-4 

coo 71/;" a eo' 

Computed by EEC. 51344 1),t,. 5-25 -7o Checked by P E5 /4 pat, - //-7 / 

-41-

https://6,04o1.24
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I\ -65 ( Rev 7 - 69) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNO CON1PUTAT ONS 

Station 1 7i .r7 (-Tree r2 e4,/- /1----//-.-c7/,7E17•--
Period of Record ....5Pp ?Le-An,c4er--/S/'. /97c. Drainage Area /7 6 .5"- • 7,-2/. 

Time 
G. lit Sh Di scharb:,e Runof f 1. m, G. lit. Sh. Discharge Run ,f f 

- Feet Ad j C. f S. Inc. In Hr Inches Ac, In Feet Ad j. C. f. s. Inc. In Iii. Int he, Ac ,. In 

_L=.+17 le,„ 19 70 see-1. 17, /976 c_c5.1. 

ennno 0.47 o 6S .0000 .0000 0.0000 OS 15 9.1 7 o 445 .5 .0391 .o/96 ./40/ 

ic).0 .49 0 7E75.0000.0000 .0000 30 9.j 4 441 .37S .0368 .0/4-6 .154 7 

f645 .57 o 1. 5 0000 .0000 .0000 0600 8.90 4,65 t .0356 .0356 ./903 

1G00 1. 75 0 2,o .2c .0002..000/ .00o/ 0730 6,93- 248 1 .0218 .02/8 .2./2/ 

IS" 2.25- leo .2.5" .00/4- .0004 .0005 0 goo ‘,11.6 224 .37.5' .0/97 .0074 .2/95 

3o 2.35 20 .5 .00/8 .0009 .00/4 IS x 39 222. .25 .0/95 .0049 .ZZ44 

I715 2.49 no .ez" oo2.3 .0020 .0o34 30 6.. S 5 22.8 425 .D200 .0/25 .2369 

1A15 2.30 I 8 .87.1.00/6 .0014 .0048 0 930 8.10 312. .-is .oZ74 .0200 2575 

190o 2.17 13 1.12.5` .0o// .00/2. .00eo 1 boo 9.)o 435 .&.2s .o382 .0z39 . 28)4. 

2.030) Z.05 9.3 1.13 7s .0008 . oo/ s' . 0075 4-5 9.90 6-50 .75 .057/ ,0428 .3?42 

22.45 J .9S- 63 las .0006 0008 .0083 1130 10.32 824 .1.2S' , 0724 .o4-5Z .3494 

230o 2.02 gi.4 .Zs' .0007 .0002. .0085 izoo 10.44 e7E3 .5 .0772. .o386 .4080 

LS 2,1-5- 12 .00// .00o3 . 0088 3o 10.48 
c...396 .c ,P788 .o394 .4-474 

30 7 . 35" 20 • s-- .0018 .0004.0092 )scso 10,4(0 0637 ,s- .0780 039 0 .481.4-

45 2.70 37 .25 .0033 0008 .0/00 30 10.36 6'42 .g-2 - .074o .01746 .6572. 

00 3.0 5 c) :,/ .125 , 0054 0007 . 0/07 tz-44s 9.s3." 525- i . 0 462 .0 41o2 . 5974-

119.<3125 24 1 530 8.55 -35,)- 1 .o3/2 .o.3/ 2 .6286 

50 i 6, 4 5 6.70 23S 1.s ,o207 ,03/0 6594 

1 S 30 4,72 160 _R-71_. 0141 ,0z6,4- .686o 

Se p+. 1 7, 1970 2o30 6.56 228 ),-)s- . oz 00 .0350 .72 /0 

12.o_o_Q_____3.0 -- o (..1 37.5 .0054 .0ozo .0/21 2_200 7.76. 290 1,1251 .0255 .0287 .7497 

0045 4.10 1 ZE3 :75 0113 .0066 oz/2 45 7.92. 298 .624 .0z42 .0/44 .76(2/ 

-C1130 4.4 1643 7.5- .o/48 .0/// .0323 231S. 7. So 29 2_ .62.5 .07_57 . o/b/ .7827.. 

olis-- lo .Go 23o 1 . 0202 .0202. .0525 2.40o 7.36 0 248 ,37,x` ,0234 .0088 .79/0 

S...330 R, so 3S0 1.125 .o3o8 .034-6 .o87/ ,a.g'73 .873" 24 

0413 0 9.o9 0 434 .so$ .0382. . 0334 . /205 369 

Computed by E•E-_- • L • 13 S Date 9 - 7e) Checked by J D.6. DR/" Date I - / / - 7/ 

-45-



	 	

	

		

 

 

  

	 	 	
	 		 	 	 			

 

	

	

 

	 	 

 

  

  

IN -65 (Rev 7 - 69) UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

RUNOFF COMPUTAT ON 

Station 2q;-) 6c2,4 Cree, r7ear 

Period ref Record 5-e/9 7 e"2-7 "eer- -453" 70 Drainage Area /7‘ /. 

Di scharu Runoff Discharge Runoff 

Feet Ad j. C. f. s. Inc In lir. Inches Ac, In. Feet Ad j. C. f. s. Inc. In Hr. Inches A, , . I ii 

Sep/ /8, /970 

mu, G. Ht . Sli. 1.,,,,, G• Ht. Sh. 

ne,z6 7 36 

0260 S. 36 

0830 4.45 

0430 -5i . /7 

0Ct9 3.9'6 

09619 3.74-

/.930 S. 4: 

.2400 :3.35 

-rolia i.5 r 

o 268 1 .0236 .62.36, .i3i.ct 

1 / 8 / 1.75 .0159 .0278 8424. 

/ 46 1 23 .0/28 .0/6o .8584 

/ 32 1.25 .0//6 

/ 20 2 25.0/06 

/066.75 .0093 

89 756 .0078 

0 84 2.25.0074-

2,773 24 

//6 

.0/45 .3729 

.o238 .8967 _ 

.o628 •9595 

.0585 iotgo 

.0/66 t0..346 

AFar7oC71-.: .97/ aC-717<) 

Computed by 13. B. 1-4 ite 9 - 70 Checked by. J. D B . DR, Date 
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