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COMPILATION OF HYDROLOGIC DATA, PIN OAK CREEK 
TRINITY RIVER BASIN, TEXAS 

1968 

INTRODUCTION 

History of Small Watershed Projects in Texas 

The U.S. Soil Conservation Service is actively engaged in the 
installation of flood and soil erosion reducing measures in Texas 
under the authority of "The Flood Control Act of 19 36 and 1944" and 
"Watershed Protection and Flood Prevention Act" (Public Law 566), 
as amended. In June 1968, the Soil Conservation Service estimated 
approximately 3,500 structures to be physically and economically 
feasible for installation in Texas. As of September 30, 1968, 1,271 
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 are needed to appraise 
the effects of structures on water yield and mode of occurrence of 
runoff. 

Hydrologic investigations of these small watersheds were begun 
by the U.S. Geological Survey in 1951 and are now being made in 11 
areas (fig. 1). 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 11 study 
areas were chosen to sample watersheds having different rainfall, 
topography, geology, and soils. In four of the study areas (Muke-
water, Is;orth, Little Elm, and Pin Oak Creeks), streamflow and rain-
fall 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 three of these study areas. A summary of the devel-
opment of the floodwater-retarding structures on each study area 
as of September 30, 1968, is shown in table 1. 

Purpose and Scope of this Basic-Data Report 

This report, which is the ninth 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 1968 water year 
for the 17.6-square-mile area above the stream-gaging station Pin 

-1-
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Oak Creek near Hubbard, Texas. The location of floodwater-retarding 
structures (ungaged) and hydrologic instruments 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 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. 

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 
11 miles in Navarro County and empties into Richland Creek near Rich-
land. Pin Oak Creek drains a triangular shaped basin of about 171 
square miles at the mouth and 17.6 square miles above the Geological 
Survey stream-gaging station at the bridge on State Highway 171 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 reser-
voir 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. 

Basically the rural watershed economy is agricultural, with 
cotton, grain sorghums, corn, and Johnson grass hay being the pre-
dominant crops. Beef cattle production is the major source of income. 

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 topo-
graphic 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. 
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FIGURE 2.— Locations of floodwater—retarding structures and hydrologic-instrument installations in the 

Pin Oak Creek study area 
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The climate of the study area is humid subtropical with hot 
summers and mild winters. Rainfall is fairly evenly distributed 
throughout the year, except for a midsummer minimum. Tropical mari-
time 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 
tc month and from year to year. The wettest year of record at Corsi-
cana (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 10.36 
inches occurred. 

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 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 informa-
tion relating to each structure is given in table 2. 

HYDROLOGIC INSTRU:ENTS 

Instruments to collect rainfall, runoff, and sediment data con-
sist of a network of rain gages and a stream-gaging station downstream 
from the floodwater-retarding structures to measure the stage, from 
which the integrated flow from the study area can be computed. No 
instrumentation has been installed on the pool sites, and none is 
anticipated. 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. 
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The stream-gaging station, Pin Oak Creek near Hubbard, continu-
ously records the stage, which together with measurements of stream-
flow allows the computation of the total 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. 

SUMMARY OF DATA FOR THE 1968 WATER YEAR 

Rainfall and Runoff 

Average rainfall over the study area for the 1968 water year 
was 52.22 inches, or 141 percent of the long-term normal (1931-60) 
rainfall of 37.06 inches recorded by the U.S. Weather Bureau of Corsi-
cana (28 miles northeast). Rainfall was scattered throughout the 
year with every month receiving some rainfall. The monthly rainfall 
totals ranged from 0.28 inch in August to 8.72 inches in May. The 
mean daily discharge at the stream-gaging station Pin Oak Creek near 
Hubbard was 33.6 cfs (cubic feet per second), compared with the 12-
year average of 12.2 cfs. The annual runoff at the stream-gaging 
station was 24,430 acre-feet. This runoff represents an eauivalent 
depth of 22.93 inches. 

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 
distribution, 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. 

For the 1968 water year, eight storm periods were selected for 
detailed computations and analyses. These computations include detailed 
time breakdown of rainfall and discharge, hydrographs, and mass curves. 
The storms selected occurred on October 29-30, 1967; November 9-
10,1967; March 10-11, 1968; April 26, 1968; May 9-10, 1968; May 
11,1968; June 2-3, 1968; and June 23-24, 1968. A summary of rainfall-
runoff data for these storms is shown in table 3. Computations along 
with hydrograph and mass curves for each storm are shown in the compila-
tion of data. 
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Chemical Quality and Sedimentation 

During the 1968 water year, chemical-quality or sediment data 
were collected at the stream-gaging station near Hubbard or at each 
reservoir in the watershed; the results of the chemical analyses for 
the reservoir sites are given in table 4. The water in the reservoirs 
contained calcium and bicarbonate as the predominant ions. The dis-
solved solids ranged from 100 mg/1 (milligrams per liter) at site 1 
to 216 mg/1 at site 5. No samples were collected at the stream-gaging 
station during the year. 

The annual total sediment discharge during the 1968 water year at 
the stream-gaging station near Hubbard was 23,043.2 tons. The maximum 
daily sediment concentration of 998 mg/1 occurred on March 11, 1968, 
and the maximum daily sediment load of 2,560 tons occurred on May 10, 
1968. There was no flow for many days. The daily suspended-sediment 
loads are given in table 5. Seven sediment samples collected at the 
stream-gaging station were analyzed for size distribution; the results 
are given in table 6 and indicate that the suspended sediment is com-
posed mostly of silt and clay (table 6). 



             

				 				 	

	

	 

 

 

 

	

 

	

				 			 	 			 	

Table 4.--Chemical analyses of surface water, Pin Oak Creek study area, 1968 water year. 

(Results in milligrams per liter except as indicated) 

Dissolved solids Hardness Spec if i
as CaCO, So-Bi- con-Mag- Po- Car- diumDate Cal- car- Fluo- Ni- Bo- duct-Silica china ne- Sodium tas- bon_ bon- Sulfate Chloride illi- Cal-of ride trate ron Non- ad- ante pH(510,) (Na) slum ate (SO4) (C1) izrams

collection (Ca) slum ate (Cl) ( F) (NO3) (B) per 
Mum car- isorp- (micro-(Mg) (K) (CO3 Mag- !non(HCO3) bon- mhos atl i t pi• ne- ratio .ate 25 C)(mg 1) slum 

PIN OAK SUBWATERSHED NO. 1 NEAR HUBBARD, TEXAS 

Aug. 12, 1968 9.6 23 2.3 9.3 90 0 4.8 3.8 0.4 2.4 100 T67 170 17.7 

PIN OAK SUBWATERSHED NO. 2 NEAR HUBBARD, TEXAS 

Aug. 12, 1968 16.9 31 2.6 7.8 114 0 4.0 3.6 0.5 1.3 114 88 I 203 7.6T 
PIN OAK SUBWATERSHED NO. 3 NEAR HUBBARD, TEXAS 

Aug. 12, 1968 5.4 34 2.8 6.8 117 0 7.4 3.4 0.4 2.2 120 96 0 t_ [ 212 p.0 
PIN OAK SUBWATERSHED NO. 4 NEAR HUBBARD, TEXAS 

7.6 1_:14 2.9 8.9 135 0 20 4.4 0.5 2.6 157 122 1, 1 I 270 [8.1Aug. 12, 1968 . 

PIN OAK SUBWATERSHED NO. 4-A NEAR HUBBARD, TEXAS 

Aug. 12, 1968 11 47 3.0 18 117 0 58 5.6 0.9 1.6 203 130 34 I j 326 17.7 

PIN OAK SUBWATERSHED NO. 5 NEAR HUBBARD, TEXAS 

Aug. 12, 1968 52 3.4 23 159 0 47 8.4 1 0.9 0.6 216 144 14 365 8.2 



 
 
 

 
 

 
 

		
	
	
	
	

	
	
	
	
	

	
	 	  
	
		
		

	

	
	
	
	
	

	
	

	
	

		 	

		  

	 

	

	

	

	

	

	

	

	

	

	

	

	 	

	

	 	
	 	
	 	

	

	
		

	

		
	

	

		
	

	

		
	

	

		
	

	

		
	

	

		 	

	

				

	

			

	

			

	

			

				
				
			 	
					
				

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
 

	

	

	

	

	

	

	

		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	

		

	

	

	
	

 

	

 
 
 
 

 

 
 

 
 
 
 

	 	 		

	 	 

	

	 	

Table 5.--Dail:, ,Tnthlv. and yearly stay r 
Pip akrrvel: neat 

,f 
p 

and 
pit',Ter 

,n. 

October 

Mean 
Suspended sediment 

Mean 
Suspended sediment 

Mean 
Suspended sediment 

Day diz-
charge 
(cfs) 

Mcan 
concen-
tration 
(PPm) 

Tons 
per 
day 

dis-
charge 
(c(s) 

Mean 
concen-
tration 
(PPnl) 

Tons 
per 
day 

dis-
charge 
(c(s) 

Mean 
concen-
tration 
(PPfln) 

Tons 
per 
day 

1.. 

3.. 
4 
5.. 

0 
0 
0 
0 

0 
O 

O 
O 

116 
79 
52 
37 
24 

223 
145 
102 
88 
45 

70 
31 
14 
8.8 
2.9 1.1 

0.10 
1.2 
.79 
.10 
2.2 

9 
26 
28 

22 
71 

T 
.1 

T 
.7 

6.. 
7.. 
8.. 

10 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

11 
4.7 
2.6 
1.8 

495 

34 
28 
30 
23 
729 S 

1.0 
.4 
.2 
.1 

1170 

3.8 
1.5 
.79 
.10 
.10 

67 
24 
22 
24 
14 

.1 

.1 

.1 

7 

11.. 
12.. 
13.. 
14.. 
13.. 

0 
0 
O 

O 

48 

--

--

329 

0 
0 
0 
0 

188 

144 
119 
98 
64 
42 

274 
167 
127 
85 
47 

107 
54 
34 
15 
5.3 

10 
08 
13 

6.4 
333 

16 
16 
16 
100 1.7 
753 1S 1020 

15.. 
17.. 
1.3.. 
19.. 
20.. 

80 
26 
13 
5.2 
2.3 

383 
105 
50 
36 
22 

121 
7.4 
1.8 
.5 
.1 

29 
18 
9.2 
5.1 
2.7 

39 
26 
22 
24 
18 

3.1 
1.3 
.6 
.3 
.1 

115 
146 
70 
44 
31 

250 
218 
157 
145 
115 

! 
78 
84 
30 
17 
9.6 

22.. 
22.. 
23.. 
24.. 
25.. 

1.1 
.58 
.37 
.20 
.10 

17 
23 
14 
20 
24 

.1 
T 
T 
T 
T 

I 
1.8 
1.2 
.70 
.22 
.10 

14 
13 
16 
16 
17 

.1 
7 
T 
T 
T 

40 
26 
11 
4.6 
2.7 

112 
97 
42 
37 
22 

14 
6.8 
1.2 
.5 
.2 

26.. 1 
27.. 
28.. 
29.. 
30.. 
31.. 

.08 

.05 

.02 
15 

524 
134 

12 T 
8 T 
8 7 
18 S 8.3 

897 151830 
305 ! 110 

.10 

.04 

.10 

.22 

.35 I 

24 
22 
21 
11 
13 

T 
7 
7 
T 

--

1.2 
.70 
.35 
.22 
4.4 
31 

24 .1 
30 .1 
15 
15 
38 ,S 2.1 
112 S 10 

Total! 850.00 2267.3 1358.93 -- 71 - 1519.3 878.56 -- 1281.1 

January February March 

1.. 
2.. 
3.. 

13 
8.9 
46 
26 
39 

90 
170 
145 
70 
48 

3.2 
4.1 

, S 19 
4.9 
5.0 

94 
53 
27 
14 
8.9 

537 
164 
102 
77 
44 

S 260 
23 
7.4 
2.9 
1.1 

16 
9.6 
5.9 
3.6 
2.7 

42 
48 
65 
57 
48 

1.8 
1.2 
1.0 
.6 
.4 

G.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17., 
18_ 
19.. 
20., 

22 
10 
7.0 

41 
64 

35 
22 
12 
7.2 
5.3 

4.0 
2.9 
40 
54 
26 

55 
28 
25 
115 
180 

260 
220 
195 
180 
173 

165 
152 
453 
125 
100 

3.3 
.8 
.5 

S 18 
S 32 

25 
13 
6.3 
3.5 
2.5 

1.8 
1.2 

S 88 
18 
7.0 

a 

I 
I 

5.6 
2.7 
1.4 
1.0 
.79 

.79 

.10 

.61 
45 
45 

21 
12 
6.7 
13 
12 

28 
24 
22 
20 
20 

20 
20 
15 

255 
86 

32 
27 
16 
59 
55 

S 
S 

.4 

.2 

.1 

.1 
T 

T 
T 
T 
43 
13 

1.8 
.9 
.3 
3.4 
1.8 

:: 
1 

'I 

a 

1 

1
4 

2.9 
2.4 
1.9 
2.0 
2.0 

370 
107 
76 
48 
30 

20 
13 
8.3 
6.6 
28 

I 

44 
25 
21 
21 
9 

998 
351 
196 
167 
122 

78 
50 
58 
38 
312 

,
:S 
!S 

.3 

.2 

.1 

.1 

.1 

1440 
107 
40 
22 
9.9 

4.2 
1.8 
1.3 
.7 

42 

21.. 
22.. 
23.. 
24.. 
25.. 

121 
144 
71 
39 
23 

675 
431 
207 
140 
72 

S 461 
S 228 
S 39 

15 
4.5 

9.2 
7.8 
6.2 
6.2 
4.3 

30 
35 
30 
18 
22 

.8 
.7 
.5 
.3 
.3 

22 
9.9 
6.3 
5.0 
4.1 1 

110 
69 
55 
55 
54 

6.5 
1.8 
.9 
.7 
.6 

26.. 
27.. 
28.. 
23.. 
30.. 
31.. 

12 
8.6 
5.3 
3.6 
6.2 
17 

62 
46 
36 
32 
57 
87 

S 
S 

2.0 
1.1 
.5 
.3 
1.4 
4.3 

3.1 
2.3 

66 
32 

21 
21 

277 
46 

S 
S 

.2 

.1 
74 
4.4 

2.9 
2.0 
1.8 
1.7 
1.5 
1.4 I 

44 
43 
39 
32 
37 
39 

i 

1 

.3 

.2 

.2 

.2 

.2 

.2 

Tc7t-a-11 938.0 1014.2 502.29 440.8 814.5 I -- I 
1686.5 

117..41111 

S Computed by subdividing day. 
T Less than 0.05 ton. 

Form 9-265-a Rev. 
(January 1964) 



	

	

	

	

	 				 	 	
				 	 	 		

		 				 		

		 	 		 		 	 		

			 		 	 	 	

	
		
	
	
	

	

	 	 			 		

	

	 		 	 		

	

	 				 	 		

	

	 	 	 	 	

	

		 	 	 	 	

	 		 	 	

	

	 	 	 	 	

	

	 		 	 	

		 	 	 		

		 		 	 	

	 	 		 	 	 	

	 	 	 	 	 	

	 	 				 	 	

	 		 	 	 		

	 	 	 		 	 	

	
	
	
	
	

	

	
	
	

 

	

	 	
	 

	

	 	

	

			

	

		

	

	 	

	

	 	

	

	 	

	

		

	

	 	

	

	 	

	

	

	

	

		 	

	

	 	 	

	

	 		

	

	 		

	

		 	

	

		 	

	

	 		

	

	 			

	

		 	

	

	 	 	

	

		 		
	

	

	

 
 
 
 

 
 
 

 
 

 

 
 
 

 
 
 
 
 

 
 
 
 
 

	 	

	 	 	 	
	 			 	
	 	 	
	 		 	
	 		 	

		
		
	 	
	 	
		

 
 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 

 
 
 

 
 
 

	

	
		

	

	

Table 5.--Daily, monthly, and yearly summary of water and suspended-sediment discharge. 
Pin Oak Creek near Hubbard, 1968 water year --Cr,ntinuel 

Apri: Y,y J., 

Suspended sediment Suspended sediment Suspended sediment 
Mean ?lean Mean 

Day dis-
charge 
(cfs) 

Mean 
concen-
tration 
(PlItn) 

Tons 
per 
day 

dis-
charge 
(cfs) 

:dean 
concen-
tration 
(1)Pm) 

• 

Tons 
per 
day 

dis-
charge 
(cfs) 

Mean 
concen-
tration 
(I)Pm) 

Tons 
per 
day 

. 
2.. 
3.. 
4.. 
5.. 

3.1 
233 
173 
88 
54 

50 
636 
650 
246 
138 

0.4 
:S 567 
'S 454 
S 64 

i 20 

20 
12 
36 
41 
16 

I 90 
i 82 

861 
I 776 

85 

S 
S 

4.9 
2.7 

305 
184 

3.7 

i2 
219 
402 
148 
108 

37 
716 
896 
325 
208 

1.2 
' S 1120 
, S 1060 
, S 133 

61 

6.. 
7.. 
8.. 
9.. 

10.. 

30 
18 
7.8 
5.7 
4.5 

I 
70 
48 
59 
32 
35 

5.7 
2.3 
1.2 
.5 
.4 

11 
10 
88 
80 

1050 

87 I 2.6 
65 1.8 
871 S 261 
681 S 476 
791 S 2560 

72 
49 
30 
25 
23 

145 
110 
86 
70 
62 

i 

28 
15 
7.0 
4.7 
3.8 

11.. 

13.. 
14.. 
15.. 

3.7 
119 
134 
64 
43 

35 .4 
806 ,S 826 
405 ,S 202 
210 36 
120 14 

296 
140 
130 
122 
117 

733 S 840 
270 102 
172 60 
148 49 
135 43 

21 
19 
18 
17 
.18 

70 
60 
47 
43 
32 

4.0 
3.1 
2.3 
2.0 
1.6 

16.. 
17.. 
18.. 
19.. 
20.. 

27 
17 
12 
8.1 
6.5 

64 
60 
38 
48 
40 

4.7 
2.8 
1.2 
1.0 
.7 

I 

109 
227 
130 
92 
68 

113 33 
663 S 6i3 
235 ,2 
145 ,b 
107 20 

18 
17 
16 
16 
15 

30 
29 
30 
35 
65 

1.5 
1.3 
1.3 
1.5 
2.6 

21.. 
22.. 
23.. 
24.. 
25.. 

).8 
5.8 
5.5 
4.9 
4.5 

32 
32 
32 
32 
37 

.5 

.5 

.5 

.4 

.4 

I 

47 
39 
33 
26 
20 

1 97 

84 
60 
44 
36 

12 
8.8 
5.4 
3.1 
1.9 

15 
14 
14 

503 
86 

78 
72 

63 
839 
220 

3.2 
2.7 
2.4 

; S 2270 
51 

26.. i 33 
27.. I409 
28.. 63 
29.. i 41 
30.. i 30 
31.. I __ 

404 
870 
230 
150 
115 

S 273 
S 1610 

39 
17 
9.3 

18 
15 
14 
13 
13 
13 

35 
36 
37 
36 
35 
28 

1.7 
1.5 
1.4 
1.3 
1.2 
1.0 

59 
33 
22 
18 
15 
--

i 

, 
7 

152 
78 
60 
54 
40 

--
, 

24 
7.0 
3.6 
2.6 
1.6 
--

Total! 1653 .9 4154.9 3046 5789.0 2042 4823.0 

July August September 

1.. 
2.. 
3.. 
4.. 
5.. 

14 
14 
20 
19 
18 

38 
91 
122 
115 
113 

S 
1.4 
4.5 
6.6 
5.9 
5.5 

7.9 63 
.71 42 
.16 I 42 
0 --
0 --

S 1.5 
.1 

T 
0 

6.. 
7.. 
8.. 
9.. 

10.. 

17 
15 
14 
13 
11 

110 
48 
113 
134 
130 

5.0 
4.0 
4.3 
4.7 
3.9 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

11., 
12.. 
13.. 
14.. 
15.. 

9.3 
8.4 
9.0 
6.6 
3.8 

127 
125 
160 
128 
95 

3.2 
2.8 
3.9 
2.3 
1.0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

16.. 
17.. 
18.. 
19.. 
20.. 

2.7 
2.7 
2.7 
2.7 
2.7 

107 
110 
88 
84 
98 

.8 

.8 

.6 

.6 

.7 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

21.. 
22., 
23.. 
24.. 
25.. 

2.4 
2.0 
2.0 
1.7 
1.7 

75 
63 
55 
72 
46 

.5 

.3 

.3 

.3 

.2 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

26., 
27.. 
28., 
29., 
30., 
31.. 

1.7 
1.5 
1.2 
.88 
.16 
1.5 

46 
50 
58 
45 
35 
54 

.2 

.2 

.2 

.1 
T 
.7 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Total 222.34 65.5 8.77 1.6 0 0 

Total discharge for year (cfs-days) 
Total load for year (tons) 

12315.29 
23043.2 

S Computed by subdividing day. 
T Less than 0.05 :on. 

Rolm 9-265-a Rev. 
(January 1964) 
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TRINITY RIVER BASIN 

8-0632. Pin Oak Creek near Hubbard, Tex. 

Location.--Lat 31°48'05", long 96°43'10", on right bank 85 ft downstream from bridge on State Highway 171, 5.8 miles southeast 
Trilabard, Hill County, and 9 miles upstream from Elm Creek. 

Drainage area.--17.6 sq mi. 

Records available.--September 1956 to September 1968. 

Gage.--Digital water-stage recorder. Datum of gape is 463.08 ft above mean sea level, datum of 1929, Fort Worth supplementary 
adjustment of 1942. Prior to May 1, 1965, graphic water-stage recorder at same site and datum. 

Average discharge.--12 years, 12.2 cfs (8,800 acre-ft per year). 

Extremes.--Maximum discharge during year, 3,300 cfs May 10 (gage height, 13.03 ft); no flow for many days. 
1956-68: Maximum discharge, 4,340 cfs Aug. 24, 1958 (gage height, 13.86 ft); no flow at times each year. 
Maximum stage known since at least 1900, about 17 ft in August 1919, from information by local resident. 

Remarks.--Records good. At end of year, flow from 9.68 sq mi above this station was 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 1968 are published in Part 2 of this report. 

DISCHARGE, IN CIS, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

DAY OCT Nov DEC JAN EE8 mike. APR MAY JUN JUL AUG SEP 

1 0 116 .10 13 94 16 3.1 20 12 14 7.9 0 

2 0 79 1.2 8.9 53 9.6 233 12 219 14 .71 0 

3 0 57 .79 46 27 5.9 173 36 402 20 .16 0 
4 0 37 .10 26 14 3.6 88 41 148 19 0 0 

5 0 24 2.2 39 8.9 2.7 54 16 109 IA 0 0 

6 0 11 3.8 22 5.6 2.9 30 11 72 17 0 0 
7 0 4.7 1.5 10 2.7 2.4 18 10 49 15 0 0 
8 0 2.6 .79 7.0 1.4 1.9 7.8 88 30 14 0 0 
9 0 1.8 .10 42 1.0 2.0 5.7 80 25 13 0 0 
10 0 495 .10 64 .79 2.0 4.5 1.050 23 11 0 0 

11 0 144 .10 36 .79 370 3.7 296 21 9.3 0 0 
12 0 114 .08 22 .70 107 119 140 19 8.4 0 0 
13 0 98 .13 12 .61 76 134 130 18 9.0 0 0 
14 0 64 6.4 7.2 45 48 64 122 17 6.6 0 0 
15 48 42 333 5.3 45 30 43 117 18 3.8 0 0 

16 80 7q 115 4.0 21 20 27 109 18 2.7 0 0 
17 26 18 146 7.9 12 13 17 227 17 2.7 0 0 
IP 13 9.2 70 40 6.7 8.3 12 130 16 2.7 0 0 
19 5.7 5.1 44 54 13 6.6 8.1 92 16 2.7 0 0 
20 2.3 7.7 31 26 12 28 6.5 68 15 2.7 0 0 

21 1.1 1.8 40 121 9.2 22 5.8 47 15 2.4 0 0 
27 .58 1.2 ?6 144 7.8 9.9 5.8 39 14 2.0 0 0 
23 .37 .70 11 71 6.2 6.3 5.5 33 14 2.0 0 0 
24 .20 .22 4.6 39 6.2 5.0 4.9 26 503 1.7 0 0 
25 .10 .10 2.7 23 4.3 4.1 4.5 20 R6 1.7 0 0 

76 .08 .10 1.2 12 3.1 2.9 33 18 59 1.7 0 0 
27 .05 .04 .70 9.6 2.3 2.0 409 15 33 1.5 0 0 
78 .02 .10 .35 5.3 66 1.8 63 14 22 1.2 0 0 
29 15 .22 .22 3.6 32 1.7 41 13 18 .88 0 0 
30 5/4 .35 4.4 6.? 1.5 30 13 15 .16 0 0 
31 134 31 17 1.4 13 1.5 0 

TRIAL 850.00 1.358.93 878.56 938.0 502.79 814.5 1.653.9 3.046 2.042 222.34 8.77 0 
MEAN 27.4 45.3 78.3 30.3 17.3 26.3 55.1 98.3 68.1 7.17 .28 0 
MAX 524 495 333 144 94 370 409 1.050 503 20 7.9 0 
MIN 0 .04 .08 2.9 .61 1.4 3.1 10 12 .16 0 0 
AC-ET 1.690 2.700 1.740 1.860 996 1.620 3.280 6.040 4.050 441 17 0 

CAL YR 1967 TOTAL 4,513.36 MEAN 12.4 MAX 524 MIN 0 AC-FT 8,950 
WTR YR 1968 TOTAL 12,315.29 MEAN 33.6 MAX 1,050 MIN 0 AC-FT 24,430 
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A-E5 UNITED STATES DEPARTMENT OF THE INTERIOR 
(Rev. 6-63) 

GEOLOGICAL SURVEY-AUSTIN DISTRICT 

RUNOFF COMPUTATIONS 

Station Pin Odic Creek near fiabbqrd, T; 
Per!oi of Re -2ord_Aprj I 2(0- 2.7 ) Drainage Area 17.6 , R . ,m; 

Time C. Ht. Discharge Runoff Time G. Ht. Sh. Discnar -o Runoff 
Feet At,. c.f.s. I Inc. Ir./:... Incnes Acc. In. Feet Adj. •.f. s. Inc In/ ..r. Inches Ace. i... 

I 
Apr-111_240i 

00.00._ .1_..9_5". • 4.L 1 .0004 .0040 .0040 jApa 3.L0 to 5' IN 6 .00-77 .o.462. .8993 
20oo I.SS 2 1,0004 ,0041 .0081 2400 3.4) tag" 7Z .3 .0°43 .0189 .9161 

Zo3o 2.1.0 444- 6.9 .51,0008 ,0004 .008c 98is.sa 24 

2.i.00 Z•Ivo #.I3 28 .31.6:oo2.5".0009 .0094 412f_ 
u5 r _45 

2.80 

Z 37 

-38 

19 

.375.0033 .0012. 

u_225-t . oo r-i000 

.010 0 

•0/ i 

oo 2.6-2p
22.15 L3- 1o #.43 

25 1 .25 4002.2 .0006 

55 ,25 .0048 .007-

.01 le 

.0130 

2230 105 0 128 .25 ',.0 1 i 3 : .0023 . 0158 I 

2245 5.50 185 .25 }.0 /63 -1 
1 

.0199 

2300 7.20 284 .375",ozs0 .0093 .0 -2-9x 

2330 j 9. oo i.5ho. .5- .0492i.oz4b .0s-38 

2 400 946 o 737 .25 .0649 .0016 .o.s-s-4 

793.cois 241 i--
3.3 L 1 1 

A _ 
0000 9./c6 0 v7 1 i.0648 .0416 •Iox 

0200 10.48 1.03-o 1.5 4.0923 ./38.5 as13 7 

03oo /o. 9S 1,2E30 i .1125- .1125 .3 -1ra. 

0400 11.04 /,32.0 .75 •1161 .0671 .1-563 

0430 10.97 1,2.B0 .5 .lizs- ,os-43 -s- 146 
0400 10.80 1,20e .76• 1oCC .0791 •5-93-7 

0600 10.24 941 1 .082.7 .092.7 _L -74f 
0700 9.25 .0s-47 .0s-47 •73 li1,22 1 

..(2_8_0_(2_, 7 485" 5 .0313 . -/624-1,1.04_Lto3i 3 

0900 6.4.5 229 J •OZOI .0101 .78i-g" 
1000 32 J 177 1.5o .0154 .02.34 .0059- 4 
1200 4.12.. 0 13¢ 1_ .0119 .0.472. . 8s-31 

1;irextV SW Av0)" ;1;4' kor6o .,C01 pf-6 $0AT- .j s IOP 4,1\tkv"-'g6de 1 M1!'± 

Compute] by 
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.... 

.... ....":: : HYDROGRAPH and MASS CURVES 

..... .. . ..... .. 
... for.......... 

STORM OF APRIL 26-27, 1968 
at 

PIN OAK CREEK NEAR HUBBARD, TEX.
1,400 

.. . 
.... . . . ............ 

. ... . : . Drainage Area 17.6 sa mi 

1,300 --- UNITED STATES GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

... ......__. 
TEXAS DISTRICT 

1,200 .1 T.. , ...L. ,_-__i 4 _._.- - I. I I .. 1 
• Storm runoff for period = 877 ac-ft .. ..... 

- _ :,• ._4 .. • .... ,• 4 •..4 • 

1,100 .......... . . _.._ ._.... . •- •. • ::::: .:,.. :,.. 
. ..... • • ....... 

. ..... .,.. . . -... .... 

1,000 ......... . 
..... . .. . .... . ..... .......... 

..... . 
• 

.......... •..... .900 
* • * . • " • Iltg,diaVga • ... ......... " • ... ... . ; .. ... 

•• • •:• 
' .

800 ..... .......... . . . .......... ..... ' .... 

........ 
. . • . .:::. ::.. ..:.:i .:--. .::. .::- : . ::-:--; : ;;: ... . ..; . y - ..• • .: 

I - . ..__. - ......- .:_2.;. ::' ..... :I- . •- f -. ; .. • , ,700 tr, - - - - - - • . : :. : : - 1-..---... : : :-:--: : :-: : " •-
-C uC .... . . . . . .. . . • - • • ..... 

600 •-• 3.0 .... • ..... ..... ::::.:=11-1:::: :_:4_ •• - 7 - * • /-

•• • • I :. • ... 
. . . . . - . ,• , , , : 1CTFEjeClt1#1 '- 4i• il 4 :• .• ' :. * i 

..... • ....., , 4- --1-.--0- -.-4- . . , . 1 • -500 4- • • i.. ..44-4--;-.. -I i I: 1 i iF •i '.:' 
0 .......... •...,...... ./ : . : .. ,C 

.t1 ..:ii-a • ..... •• •• a-i...--.S.-
400 -0 2.0 . : : ...: ....... .... ..... ..... ... .... • • • • •a)(D .... ::: :: ..... ::::'.':::.-•':-- -...lItt--- :---:4:4 • 

4- .--1:- : ..•.. ,!:' -. L- 4 +4. : • t,. . ... • ,. • t • •• ..... • . 4
300 .• i 1:: .... -.. ..1 ............. • • • - •

•  • • ' t 
... . .....J .. ..... ......... ..t Accuintlatcid .runotl . ... 

C . : .
200 1.0 . . ......... : : : : : • 1 3.........-*•-••-•-•-* ..... 

--=:-.-: : - : : :„.,,,. ,..r. .. . . . 
.• . . : .. libilW: , • 

. ..... . . ... , ..... ..,,,.,. ..... :.:.: ....... -1.777-!".......4.i........_, - ... 
... : :I : . • • . . : • • t • • .......... • + : • - • • • • • 4-.4- + • • - . . --•-• • 

• 4, 1. t-1.+.. •••• .•• 

i i :. • ,....e.'.. ..... ..... ..... ....... i .. ;:-:::•:::--:. .:. 
,,, :.• - ...,...,- :•••• ••,• . It, •- • • ,•,,,,,,- • -•• —,-,-*,-

0 0 2.400 0600 18001200 2400 
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Apr. 26, 1968 Apr. 27 
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TX -65 ( Rev. / UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY - TEXAS DISTRICT 

Rl NDl• 1. C Pl 1 .\ I I 

S t a t inin 8-e:::)..62 le"." . Ca,/ 6ee. /2eg /Velge.. /8X"--- • 

Period of Record _A--/ /9658 Drainage Area /2 

Runoff Ht Sh. Dtschar Runoffti HI S' G H.
1• .nr 

_ 
•I ante • 

Feet A,'•j C. I s. In. Ic Hr Ink hes Ac. Ic I',., •Nd I. s. Inr.. In lit. Indies \cc. In 

/.9N /590 7,,6- -:62 .297 to .026/-026/ 2 2229 

0000 2.13 / i- /3 38 85 .0013.028/ .0281 /430 700 -15 242 ./.2. 02/ 5 . .0222495 
/70,0 2.5(9 /5 24 9.0.0021 .e,j09 ,p41:2, /600 .573 0 /94e ,25.0/7/ .0585,22886 

/88p 2.74 -1.49 24 .75 „cagy .0223 .049 /900 1.5 0 /J7 440 .o/3,g,0.5.52Z56462 

/R5 3.24 ./0 63 .7S 0055 •o041 ,05.34 .2400 4/3 f./.5t 715 75.0/27 .05/S237-19 

/936 _ 6. .o5 93 -76'40,62 -0362 -0_591 

fcre, 5.67 0. 9_ 5'I.Z .0081 0/05.070/ 

,,vcy- -,_4 53 0 /.5a- j.25.0/57 .0/7 / ,04072 

il ag 

2231 4,7- /2 30.o/92.0Q53.692s 

2245 .5,8 /99 .26.0/7.5-004-4 .0964 

2.9. 756 i 322 -25 -0283 ,007/ .10540 

23/S 9. 2 (22 .25%0547-0/37 -1/77 

2950 /o.40 850,75.0747.0280 , /457 

2147/0.3- o /i 070 .25 -0888.022z /6-79 

i\a,ei /o 

oom 40. t9 o / 0/0 •50 .4688 .0444.2/25 
0/r).0/068 //40,1.0 -1002 .7002-g/25 

e200_1_42J / 470,1.0./2,92 .1292 44/7 

,f14 /2.35 2400 ,75 -2/60. /695 -(052 

0334/2.87 . 6 /CO •io -26 -/.6a3 -74/5 
Alt,' 0 // • 10 • ii ,... 
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HYDROGRAPH and MASS CURVES 
for 

. :-:-..,_ , 
STORM OF MAY 9-10, 1968 

at 

..... 
3,500 PIN OAK CREEK NEAR HUBBARD, TEX.... 

Drainage Area 17.6 so mi 
........ .. 

. UNITED STATES GEOLOGICAL SURVEY .. .. 

TEXAS DISTRICT 
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A-F5 UNITED STATES DEPARTMENT OF THE INTERICR 
(Rev. 6-63) 

GEOLOGICAL SURVEY-AUSTIN DISTRICT 

RUNOFF COMPUTATIONS 

Sa'ion Pin Oak Cree_k near f--1 L., la r , Te3i, 
P,•'!csA of F. JL,4ne 2 - 4 , 1 c)&E3 Drainage Area 

;. Ht. .M. ,...:•::n•,e Ruroff Tine G. Ht. Sh. Discharge RunoffFeet Adj. c.f. • • -. :r./,r..,:...e In.Act. Feet Adj. c.f.s. .ir.c. In/r.r. Inotles Acc. • 

___ J,An t.. 2- . 
0000 2.13 0 12. , ,0011 .0033 .0033 143o 3.85 0 13 c ..5 i .o119 .0060 •9060 
0600 2.2o j4.._53- r .00rl_ ,00l,(9 .0099 1.5-00 6742 D 183 .5 . oit,i .0091 •9131 
11 00 2.15 12 4.5- .00n .00co .01.49_ 153o L.6.0 720 2.26 ..5. (.0199 .0100 .9),3I 
Loo 2.27 17 35 .00ls- .0053 .020.. Moot 7.53 --.-Go 261 .76-1.0 2-2.9 ,0172_ .9'1o3 
le_o_a__ 2.2.51i __L iZzl i.7_ .0014 ,007..0 .o;-.1.-7 17001 8437 _i_L-20 4 .1,6g J.5-0 .0429 .ob44 1.004-7 
183_0___ _2.35_ 20 .5 ___4, (3018 .0009 .0.-3(0 19o0 .9.77 1 0 , 7_7/ 1

1.25,.04/81.o94$9 1.4089.5-
1 -1 --00_...4.o0 o ._t _ j 4 f ,.,...5- L012-4 .0061 •oa.98 1930 9.19 __L. 0_i_7_2,e. i .5_ ,10(2e44L0342....4.12.1-3_2 1 
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2200 L11.1z i1t3 • .12..oS" .0904 ...3040 964./54; 24_ , _ 
2230 •11.32 .06(.0 .D.9‘2(.9..]11,So° .5 .130 402 i 
2300 11.38 3 684,o 4434- .3(0s-0:,.))-55-01.5 „. I JuneA. . . 
2330 , 1/,5 /,52.0:,.5 .1336H•0668 .43/8 : cLav ! _Z. _I a -. 263 ..5- !..02.331,o1I-7 I. 31242

I _..,2400 11.22. 0lL430 . .2..5' • iz.s1,,0314- •443A . oboe) 6,35 -.10 218 41 1.0 191....i_...0192i 1.3419 
2 0200 5.62.. o igo 1.5 1 .0141 ,02Si, 1.31049

12/y. .I 0400 4j9 164 2.5 .0144-1.036049o2.9 
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01 o o J0.70 41.50 1 •loil .1011 .C,,z-7._ '/J 3. 80 13.2 .0116, 1 .069.1.s-93o 

..C22.0-c27.10,0o 0 850 1 .07.1'7 .0-741 .7019 • 4 ..2.. o 117 3 .o031.0309 /, 6a39 
0300 J 8.97 -.15' 519 j .04&-6 ,04,51, .74-7C 35.5-8S 2.4 

0 4 Do 773 740 2748 1 .0Z4I- .0244 .7'119 
0 5col__6.6"-o -..0 220 j .0193 .0/93 .7912. 
• 6--.•38 o 181 t/ .o159 .0159 .S071 

-.1Os 4.60 158 2- .0139 .02-711.'i3349 
--[.IQ•• 3.88 13 7 3.5" .0 /Z0 .04;..0 •87L,9 

4 0 .5 .251.0098 .01 499027- .8 [
6.11,4 iv% Li ,,,,-, ,. ....__ ..., , 0 .,,, ,p---,.., 

Computel by 
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1,600 ::: :... _ , HYDROGRAPH and MASS CURVES,--
.• _ .--.4:___,,•t for 

.., :.._ ill-r-i - - STORM OF JUNE 2-4, 19681,500 t,.•• • •• • f • ; at 

......... .... PIN OAK CREEK NEAR HUBBARD, TEX....._ ... ..... ::. 
1,400 ... . .... .':.. -

: :-: :: .. 
.......... _ ::-.... 

Drainage Area 17.6 sq mi... : :::: : : :• :: . :: •—,
' UNITED STATES GEOLOGICAL SURVEY1,300 ......... . : . .: 

. - WATER RESOURCES DIVISION 
• TEXAS DISTRICT 

.., .. 
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A-65 UNITED STATES DEPARTMENT OF T}H INTERIOR 
(Rev. 6-63) 

GEOLOGICAL SURVEY-AUSTIN DISTRICT 

RUNOFF COMPUTATIONS 

Station Pin Oak Creek npri, 1--7L,12DarciTA• 
Period .• •.?Ja ne 23-2 4 /968 Drainage Area 1 7. 

.ime C. Ht.. - • scharr e , Rul off Time G. lil. . h. Th...:e: -1,•,,
Fee'. :',,i,. .. - r.c. ..r.;:..r. ..r.cr.es Ac:. In. Feet Ad,i. _.f.,. • ,!. r •., .r . 

1231 / 7o0 4.47 _.0 1 15+ 1. P13C ,0135- ( .0193 
o L, 1 . 00i7_ .0012. .00-0,ocooL 2 : g 0 119001 4.06 143 15 : . 312-(0 .o189 /,0302 

2 Loom .0144 .02.1(012oo 2.20 20o0 3.75 12g 2. i• 0113 ,02.26 1.0608 

2400 2.20 0 1 - •0012. •0072.. ,0-Las 2200 3.59 )14- Z. 1,c i00 .0Zao 1.0808 

33Zo'Z' ,2400 3.49 0 1o4- 1 L.0091_0009' 1.0899 

14_ 94312.5-24.:,
1 

_4 -5D3 -i-
r000, . 2.20 0 1 14 11 Loolz Houz. . 03oo 

---1-
t

1020J0 1 2 .4_37_4__ ! I.& IS 400141 .0011 •0 311
i 

1 0300 ' 2. 32 _l ! i 91 .0017 0013 •0334. 75 

_c:_330 k,i,,5- 1 „: i .5' d•Oo2S1.0013 . o 347 1 

• ,e.• 2117 . ' , 8 •ov42. , . co 7_, .0•3t,8 
1 130 3.85- ' .35- . s- . oi)91.o.o4S-t• 0 4 13 

• • 5 514_57 o I 1_8 4 _1.2C 1.016210041 .0 .454 

o_coo 70,0 -,30, 246:'.2ci,oz1s-,.00s- .os-oEI1 
__. 

0515 8.55 -20 428 .2..5 i-03-710.0094-; •0 4,01 
--r--

053o 9.45 -l0 _6481,374.6.51.0.ort+1 ,0816 

176°° lobo o 4/00 .6- -0967{048414 3 00 

0630 .11,08 1,35-0 .6 !•119 -1 .05-94 .1894 

0700 11.20 J.1.420 .75i.12.48 ,0936 .2.630 

O800 11.23 444.0j. 11(06. /2., .409b 

0900 1/.36 11 5-30 .75 .134,5.1009.S- 1os" 

0930 11.3 8 J5.So .5 .13(3 .0682. . 578 

./212__Q__1L.32 /,500_,L2.5- •i31 9 •'&4 ' •113 6 
/200 /0.50 o 1,0601.5. •093 . /398 .8834 

1.3 0.0 9.46 -le 10574. _...,osie .0578 . '9 411 

140--c 8.181-6a 3241 2_3 - •oz85- .02-14 '91,26 414_12_747 -.640 257 ,6" .012-6 .011 3 .9131 -4-
.1-1431.Q._, 6.80 -.26\ 238 .75-. 0209 .0152 .9994, 1 
J-o• .5-• • : 0 , j: , ,1. .04,2-0/62.1,00S8 

LI ;01rti ‘, •;:iy '6 -1;%% 4 0 041404 IP_,Y----- ke'"RO iWAg'. 1 ;,60* 0Alig4,4 01.).0020tkO'%,A6 t 

Computed by 



	
 

	

 
 

	
 

 
 

 

	
	

	
 

 
	

 
	
	

	
	

	
	

	
	

	
	

	
	

	

 
	

 

 
 

 

	
 

	
 

	
 

	
 

 
	

 
 

 
	
	

 
	

 
	
	
		

 
 

	
	

 
	

 
 
	

 
	

  
	
	

 
	
	

 
 
	

	
	

	
 
	

 
	

	
 
	
	

 
	
	
	
	

 
	

 
 
	
	
	 	
	

 
	
	

 
	

	
 

 
 

	
 

	
	
	

 

	
	

	

	
	
	

	
	
	

	

 

	

	
		
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	

-

1

4
-7

8
 (

R
e
x
ia

e
d

 F
e
b

 1
9
6
0
) 

o 
f 
2

S
h

e
e

t 

U
N

IT
E

D
 S

T
A

T
E

S
 D

E
P

A
R

T
M

E
N

T
 O

F
 I
N

T
E

R
IO

R
 

C
o

•p
. 
b

v
• 

}-1H
 1

A
/ 

G
E

O
L

O
G

IC
A

L
 S

U
R

V
E

Y
, 
S

L
R

F
A

C
L

 H
A

T
E

R
 B

R
A

N
L

R
 

u
•t

e
 
. 

(R
 (

9
6

9
 

A
U

S
T

IN
 D

IS
T

R
IC

T
 

C
h

e
c

k
 b

y
: 
&
,
4
3
/
1
 

D
a

te
 

4
/2

•5
1 /
9
 

W
F
I
G
U
T
F
D
 
P
P
F
C
I
P
T
T
A
T
I
O
N
 
R
E
C
O
R
D
 

ra
a
• 

,..
. 

A
c

c
u

m
u

lk
Ie

d
 P

re
c

ip
it

a
ti

o
n

 i
s

 I
n

c
h

e
s

 
fo

r 
R

e
c
o

rd
 

n
e

 
G

a
s
e
s
 

A
c
c
u

m
u

la
te

d
 

11,
e

i.
h

t 
F

a
c
to

r 
,2

5
-
',
 

..
2
-S
-

t,
 

.
2
c-
r,
 

"
7

..
. 

W
e
ig

h
te

d
 

P
r
e

c
ip

it
a

ti
o

n
G

a
te

 
1

 -
'2

. 
'G

a
g

e
 
7
-
-a
-

1 -,
„,

„.
 

4 
p__

 
G

a
g

e
 

' 
-r

_
_

 
(,

a
g

e
 

G
s

 e
 

(
,1

 a
,G

a
g

e
. 

x 
K

)
D

a
te

 
&

 T
im

e
 

R
e
c
o

rd
e
d

 
x 

F
a
c
to

r 
R

e
c

o
rd

e
d

 
x 

F
a

c
to

r 
R

e
c

o
rd

e
d

 
x 

F
a

c
to

r 
R

e
c

o
rd

e
d

 
x 

F
a
c
to

r 
R

e
c
o

rd
e
d

 
x 

F
a

c
to

r 
e
c
o

rd
e
d

 
x 

F
a
c
to

r 
R

e
c
o

rd
in

g
 G

a
g

e
s
 

A
ll

 
G

a
g

e
s
 

, 
ji

A
le

 2
..
.4
,0

4
4
 

3
 0

0
C

.,
 

0
 

C
0
 

‘,.
./
. 

. 
n 

• 
0

 
i 2

 -
 C

 9
 

i 
0
 

C
 

C
 

0
 

::
:.

 
‘ 
-

C
' 

C
.
-
.
-
-

' 
c
. 

1
 ,
 ‘ *

 0
 0

 
,
 
0

 1 
_

_
_

.0
0

3
 

c 
o
 

.....,
 

..., 
.o

4c
--

• 
.1

B_
 

•0
49

 
.o

--
,

l 
, is

" 
.0

1
 

.0
0
3
 

.0
3

 
,O

oh
 

0 
,
 

.1
9

 
•0

4
8

 
. o

s-
9
 

, o
w

pv
:2

0 
.0

3
 

.0
0

e
 

.c
 3

 
.0

0
6

 c
 

__,
. C

 
.2

,c
 

.o
C

c.
: 

L o
i;4

1 
.0

7
 

_
 

je
C

C
 

.'
)4

 
-0

 lc
 

•o
'f.

 
.c

fc
 

c 
-

.2,
..i.

, 
.0

5
8
 

. 
0

7
8

 
. o

s 
zo

f..
,-

,. 
•C

9
 

..
0
2
.3

 
.0

 W
 

.0
1C

" 
.O

z 
,0

0
C

 
. 

3c
 

.0
-is

-- .
 

•1
 I 

9
 

• 
l2

_ 
2
.
2
-
:
;
C
:
 

.1
 3

 
.0

3
3
 

._
i j

 
, 

.c
a

s
 

.c
7
 

.(
; 
rE

 
4

 ---
_.1

 I
 3

 
•

1
9

2
. 

, 
zc

, 
2
2
3
c
 

.2
3
 

.0
5 -

13
 

,1
2.

. 
. 0

3
0
 

.0
9

 
,C

2-
 3

 
.4

,3
 

,t 
se

 
,

z4
,9

 
. 

z7
 

:1
3 

o
c
 

•
3

5
-

.0
8
8
 

, 
i4

 
.o

3
s-

.1
1

 
.0

2
0
 

, 
9
,,
 

_
 

.z
4

o
 

• 
3
9
1
 

.1
0

2. 23
1C

 
.1

3
 

. 1
0

9
 

.1
S
-

.0
3
8
 

.1
1 

.0
2

 
1

.0
3

 
.2

-
se

1
 

. 1
 3

1
 

.4
4

 
2
3
3
0
 

.,
Z
T

 .
. I
C

S
 

.1
C

 
• 0

3
9
 

_. 
• i
l 

_ 
f=

z
e

, 
t•

 I
.-

1_
 

•4
.7 

5--
f_

_
_

_
_

 
• 
4

9
0

 
. s
-

1 
2
3
4
5
 

.8
 2-

,2
.0

S
 

_ 
.1

5"
 

.0
1f

3 
•1

1 
_
 ,

CL
& 

, 
t .

 1
,',

 
._:

_9
0 

, 
...5

-(
.;

 
.s

--
/ 

1
-4

0
0 

.9
3
 

.2
3

3
 

•i
s"

 
,0

36
 

.1
1 

_ 
,0

3
0
 

_J
. 2

- E
 

.3
08

 _
1 

• 
09

 
iv

Ne
 L

4
 

00
 i 

c 
1 .

 0
 7.

-
, Z

S
-5
-

. 
1

‘ 
. 
0
4
0
1
 

.1
3 

._c
_i_

3 .
 

-i--
• _

i_
ii:

-
.6

9
9

r
 

, 
z
9

 
• 

e
 7

3
 

co
 3C

 
. 

1
.0

7
 .
.
6

,
8

 
. 2

.2
 

•C
S-

"S
":,
 

./
c
" 

. 
^3

 
I 
, 

c
o
 

- I
 

, 
$
:1

 .
'„
;"

 
.
 
'1

 3
 ‘,

 
• -

is
-

o0
4 

C.
 

(.
2

.I
 

.3
03

 
•2

1
 

L 
•o

6
8
 

. 
•L

I 
...

.0
 ̀-7:

3
 

1
,1

0
 

••1
0 

_ 
. 

9
7

7
 

c
 rc

.: 
.3

43
 

•3
4
 

L
 

. i
8

.:
" 

•L
i,.

 
.'
-'
,-

-
. 

8
4

 
1
. 
37

 
/.
e
i 

.4
1,

S=
3 

• 
9

4
N

7
 

.9
7

o
ils

-
1

,s
--G

 
.3

7
5
 

.4
i 

_, 
4
0
3
 

• 
:
 

• ,
f' 

6 
A

 
2-

• 
I 

/ 
-5

-4
.3

 
/,
 l0

9
 

1
.1

3
 

0
1

3
E

 
1
, 

t/ 
Z

. 
. 4

o-
S-

. 
S

I/
 

I 
.i
ic

_
i _ 

.1
1,-

2,_
 

--
1

0
1
4
 s

-
2

.0
3

 
-s

-o
e 

.7
4
 

.1
8
.,
 ,
 

.,:g
.0

 
.1

'Y
 

'.4..
 . "

i C
) 

4 
• b

 7 
.:-

;"-
1 

, _
c-
I
8 

1 
, s

-s-
c 

z 
00

 
;L

.,
1

 
.4

:, L
e 

,a
_q

 
• :

-,
- -s
-

• "/
E

, 
. r

 ,-
)c

-
a 

. 0
2_

 
. 

Li
o.

S
-

/
,o

2 
1s

 
7-

 . 
S .-

-(2
 

,(.
4_

C
 

• 4
9

.Z
4

8
 

.r
8

 
:.L

o 
i.
..

 9
7

 
1 

._
it
 8

 
i 
. f

3 
2.

w 
i 

.C
-','

;,
Q

2
3

0
 

2
-5

-(
0 

.&
4o

 
1
.o

, 
.y

e
s
 

.<
F.

; 
..
4

.c2
 

2.
.9

7 
1 

.- •
 1 

t e
 

i 
. 

a
4

3
 

I 
. 

90
 

o
2
4
s-

-
- .

.s
-

.b
4
c 

1
. 1

2
 

. z
6
0
 

1
,C

/ 
. 1
;--

-i
 

Z-
• 9

0
 
t
 

-_
_/

 2
. S
-

I 
, 

9
_

9
9

 
_l_

__
•_

9_
4 

C
 3

0
C

 
.2

 . 
.i.

C 
•4

 S
ip

 _
L

. 
31

 
_ 

.3
 z

= 
0 

1 
. i

 5
-

1
 

. i
9
3
 

Z
..

 )
c 

.7
z
5

" 
1

.9
9

1
 

Z
.c

3
 

._
_ 

R
a
i
n
 

P
r
e
c
i
p

.
t
a
t
t
o
n
 
x 

R
a
i
n
 

P
r
e
c
i
p
i
t
a
t
i
o
n
 

x 
R
a
i
n
 

P
r
e
c
i
p
i
t
a
t
i
o
n
 

x
i2
:
a
g
e
 
°
e
i
g
h
t
 
f
a
c
t
o
r
 

r
e
c
i
 
i
t
a
t
i
o
n
 
,
_
"
e
i
,
'
 
(
a
c
t
o
r
 

C
a
t
c
 
t
'
e
l
s
k
t
 
l
e
c
t
o
r
 

P
r
e
c
i
p
i
t
a
t
i
o
n
 

%
e
i
g
h
t
 
F
a
c
t
o
r
 

G
a
g
e
 
w
e
i
g
h
t
 
F
a
c
t
o
r
 

P
r
e
c
i
p
i
t
a
t
i
o
n
 

IL
t.

1,
gh

t 
f
a
c
t
o
r

I-
E

 
2

.L
L 

6
-2

 
2

.9
0

 
2.-

S 
2
,9

5
 

• 
3

-S
 

3
.3

5
 

7
-0 

TA
. 4

_ 
/ 
8,

14
4 

-g
. 

2
,9

2
. 

A
V

E
R

.R
4

E
 

3
. 
0
 2
-3

 
s---

k,
 

3
.1

0
 

-
ri

o
t:

 
3

.0
 2

-
3

'O
M

 
^
 

..
.,
 ,

.,
..

.,
 

..
.f
 
P
r
.
e
i
n
.
t
.
t
i
n
n
 

x 
W
e
i
w
h
t
 
F
a
c
t
o
r
 

K
.
 

T.
..

t.
1 

Il
..
..
-.
A.
--

.
_
 

1.
-_
_.
 
m_

_ 
1 

-
3
.
°
1
3
-,
--
<
,
 •

 c
 t

 i
 -

..
. 
.
 

/ 
7

 
a

In
n
 

• 



	
	

	
 
	

 
	

	
	

	

	
	

	

	
	

	
	

	
	

	
 
	

	
	

	
	 	

 
 

	
 

 
 

  

	
 

 
 

 
 

		

	

	
	
	
	
	

	
	

	
	
	

 
	 

	
	
	

	
	
	
	
	
	

	
	
	

--
 

A 
7
8
 
(
R
e
v
i
s
e
d
 
F
e
b
.
1
9
A
0
)
 

S
h
e
e
t
 

2-
o
f
 

U
N
I
T
E
D
 
S
T
A
T
t
s
 
D
E
P
A
R
T
M
F
N
T
 
O
F
 
I
N
T
E
R
I
O
R
 

C
o

m
p

. 
b

y
: 
if

 k
 
kV
 

G
E
O
L
O
G
I
C
A
L
 
S
L
B
A
E
Y
,
 
S
C
H
F
A
C
E
 
*
A
M
R
 
B
R
A
N
C
H
 

C
4
1
9

v
o

te
 .
 

A
V
S
T
I
N
 
D
I
S
T
R
I
C
T
 

C
h
e
c
k
 b

y
:
 

r
-
J
w
i
l
 

4
 /
L

4
./
4
 9

D
a

te
 

W
E
 
(
;
I
I
T
F
I
)
 
P
E
F
.
C
f
P
T
T
A
T
I
O
N
 
F
I
F
.
C
O
R
D
 

A
c

c
u

m
u

lk
te

d
 P

r
e

c
i p

it
a
ti

o
n
 
il
 I
n

c
h

e
s
 

fo
r
 R

e
c
o

r
d

' 
g

 
G

a
g

e
s
 

A
c
c
u
m

u
la

te
d
 

F
a

c
to

r 
,
.
0

• 2
5
0
 

ZS
 `o

 
.
2
5
0
 

.
2
5
0
 

W
e
ig

h
te

d
 

P
r
e

c
ip

it
a

ti
o

n
4 

—
G

a
g

e
 

[-
-

R
. 

/ G
a

te
 

- 
R

. 
-v.
,
.
,

A
 

Ga
ge

 
G

a
g

e
 

G
a
g

e
 

D
a

te
 

&
 

T
im

e
 

R
e

c
o

rd
e

d
 

x 
F

a
c

to
r
 

R
e

c
o

rd
e

d
 

x
 

F
a
c
to

r 
e
c
o
rd

e
d
 

x 
F

a
c

to
r
 

R
e

c
o

rA
e

4
-

a 
F

a
c
to

r 
R

e
c
o

rd
e

d
 

x 
F

a
c
to

r 
h

e
c
o

rd
e
d

 
x 

F
a
c
to

r
 

R
e

c
o

rd
in

g
 G

a
g

e
s

 
A

ll
 

G
a

g
e

s
 

4
-g
 

(.
e
r
.(

,a
g

e
s
 

x 
K

) 

.. 
v P

•LE
 

14
 c

 ...
.f 

c
 a

t 
c
 

4 
2

.1
0

 
_ 

•6
S-

0,
__

/ .
 4

2.
. 

_
 

.i.
C

sT
 t 

/ 
. 

Z
S

 
.3

13
 

2
.9

0
 

.7
z_

s"
 

z 
. 0

 4
 3

 
2.

 . 
0

9
 

0
3
3
 0

 
Z.

 (
o 

i 
.4

, C
3 

1 
. 
S

t 
. 3

78
_ 

i •
 3

5-
. 3

. 
8 

2-
. 

0 
9 

4 
z 

. 
I 
4

• 
A 

3
4

.c
 

2-
 6
,i 

.6
S

3 
1

.1
4

 
.4

3
s-

f,
c
i 

•3
_7

8 
_ 

"L
• 

1
9
i 

z-
. L

4
 

0
4

C
0

 
,
-
-
-
-

z 
, 
3
 8

3
2
..
 6

 2
. 

•6
5-

s"
 

Z 
. 2

. 4
,_

 
. S
-4

, 5
 

r 
.7
 S
 

.1
_3

8 
z 

..
1
3
 

0
4

1
5

" 
2.

. b
2_

 
.1

.(S
S

 
2.

.5
_0

 
.1

1
p
 

Z 
, z

 z
. 

..s
-c

s 
1
 •

 (
. 3

5-
2_

 . 
6
9
 

L
_
 (

2
4
3
0
 

2-
 . t

o 2
-

.6
S
-.0

 
7

-.
8

7
 -

.7
1
8
_
 :

7
-.

9
4

 
4_ 

. 
73

5"
 

z 
. 1

3 
33

 
-z

 . 
8

9
 

__
_4

25
S

" 
1.

. b
 Z

 
4

s-
c
 

i 
. 

S 
7
 

•̀
71

6 
2 
.9

6
 

..2
4-

0 
2-

• 
8
.3

9
 

z
 .

-9
0
 

C
; 5

c 
0 

2
 .
6
Z

 
.(

,S
S

 
"L

 .8
9 

, 
7
 o

_ 
3

 .
''7

 
•7

4
a
._

 
Z

 . 
94

08
 

2_
 . 

93
 

0
5
1
 s

 
, 

2 
. (

02
-

. 4
.c

s-
2
..
 9

0
 

."1
7-

c-
3 

.1
.4

 
.5

1
0
 

L
 .
 9

1
s
" 

2
-.

 9
g
 

0
5

3
0

 
z-

. 4
. 

.4
 C

r 
1

.
9

L
 

.7
3

0
 

_
 

' 
3

•
J

.
1
 

3
. 

3
5

 
.8

39
...

_ 
,.-

_ 
._

)4
9:

rir
0

(0
0

0
 

2_
 .
 (a

 7-
.4

C
r
 
1
.9

2-
. "

7 3
o 

3 
. l

o 
.8

s-
o
 

:2
_ 

• 
3

6
0

 
3

 .
 0

 z
 

12
.0

0 
2 

• 6
7_

 _
__

 
•4

,5-
5-

.1
_ 

, 9
1 

.7
3

0
 

3
.4

0
 

.9
s-

o
 

Z
 . 

•7
2-

s-
...

 .
 -3

(0
0

 
3 

. 0
 2

-

-i
--

-i-
--

-
1"

 

-
_
 

t 
H

a
ir

 
P

re
o

lp
 
ta

t 
io

n
 

x 
R

a
in

 
P

r
e

c
ip

it
a

ti
o

n
 

x 
R

a
in

 
P

r
e

c
ip

it
a

ti
o

n
 

x 
C

a
 •

 
W

e
ig

h
t 

F
a

c
to

r
 

.'
r
e

c
ip

it
a

ti
n

n
 

4
,
,
,
I
,
 
1.
,,
I,
, 

(
„
1,
1. 
•,

.. 1
e
Lt
 
I.

,
,
,
,
 

P
r
,,

ip
,r

4
t
io

n
 

'.
e

ig
h

t 
F

a
c
to

r
 

G
a
g

e
 

%
e
ig

h
t 

F
a

c
to

r
 

P
r
e

c
ip

it
a

ti
o

n
 

W
e

ig
h

t 
F

a
c

to
r
 

W 
W
1
.

W
O
 

V
ir

)R
 .

 
,u

m
 

o
f 

P
r
e

c
ip

it
a

t
io

n
 

x 
W

e 
g

h
t 

F
a

c
to

r
 

K
 =

 
T

o
t
a

l 
- R

e
c
o

r
d

in
g

 
G

a
g

e
s

 
W

e
ig

h
te

d
 

P
r
e
c
ip

it
a
t
i,
„
. 
=

 





.; x.
 




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56



