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ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR
CALAVERAS CREEK, SAN ANTONIO RIVER BASIN, TEXAS
1970

By
D. R. Reddy

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 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 important
effects on the natural 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 12 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 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 struc-
tures, 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 September 30, 1970, is
shown in table 1.
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Table 1.--Small watershed study areas in Texas as of September 30, 1970

Drainage area Hydrologic Floodwater-retarding Period the
Watershed above stream- data collection structures above structures
gaging station began stream-gaging were built
(sq mi) station
Trinity River basin:
North Creek near Jacksboro 21.6 Aug. 1956 1 1970
Elm Fork Trinity River near Muenster 46.0 July 1956 14 1954-57, 63
Little Elm Creek near Aubrey 75.5 June 1956 13 1966, 70
Honey Creek near McKinney 39.0 July 1951 13 1951-57, 69
Pin Oak Creek near liubbard 17.6 Sept. 1956 6 1962-63, 65
Brazos River basin: :
Green Creek near Alexander 46.1 Oct. 1954 8 1954-56
Cow Bayou at Mooreville 85.0 Sept. 1954 26 1955-58, 64-65
1/Little Pond Creek at Burlington 22.2 Oct. 1962 None -
1/North Elm Creek near Cameron 48.6 Oct. 1962 None -
Colorado River basin:
Mukewater Creek at Trickham 70.0 Aug. 1951 6 1961-62, 65
Deep Creek near Mercury a/43.9 June 1951 5 1951-53
San Antonio River basin: -
Calaveras Creek near Elmendarf 77.2 Aug. 1954 c/7 ' 1954-58
Escondido Creek at Kenedy b/72.4 July 1954 10 1954-58

1/ Adjacent watersheds; considered as one study area.
a/ 8.31 sq mi above Dry Prong Deep Creek near Mercury not included in this total.
b/ 8.43 sq mi above Escondido Creek subwatershed No. 11 (Dry Escondido Creek) near Kenedy not included in this total.

¢/ Six of the flooduater-retarding structures above Calaveras Creek near Elmendorf are in part of a 65.0 sq mi area
controlled by Calaveras Crecek Dam. '



Objectives of the Texas Small Watershed Project

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 reginen 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 relationsnips hetween 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 leport

This report, which is the eleventh in a series of basic-data reports
published annually for the Calaveras Creek study area, contains the
rainfall, runoff, and storage data collected during the 1970 water
year for the 77.2-square-mile area above the stream-gaging station
Calaveras Creek near Elmendorf, Texas. The locations of floodwater-
retarding structures and hydrologic-instrument installations in the
area are shown as figure 2.

The investigation was scheduled to continue through periods of
both above- and below-normal precipitation, but on September 1, 1967,
the San Antonio City Public Service Board began construction of Calaveras
Creek Dam. This reservoir will serve as a cooling basin for power
plants to be built in the future, with most of the water to be pumped
from the San Antonio River. In the interim, it is being used as a
recreation facility. The dam was completed in December 1968, and pumpage
into Calaveras Lake from the San Antonio River started in January 1969.
Much of the study area is inundated by the reservoir, which covers
about 4,300 acres (fig. 2). The reservoir controls 65 square miles
of the area sbove the stream-gaging station Calaveras Creek near Elmendorf.
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The recording gage at Calaveras Creek floodwater-retarding structure
No. 6 is continued in operation to monitor time-associated hydrologic
changes on a drainage area of this size.

The staff gages at floodwater-retarding structure No. 10 were
continued in operation to provide an index to flow below Calaveras
Lake. The two recording rain gages (2R, 11R) and two of the standard
rain gages (5S, 8S) were continued in operation.

In subsequent years, data for Calaveras Creek and Escondido Creek
subwatersheds, which are both in the San Antonio River Basin, will
be published under one cover because the work in both subbasins has
been decreased.

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

The headwaters of Calaveras Creek originate about 4 miles east
of suburban San Antonio in Bexar County. The creek flows southeasterly
for about 12 miles to the San Antonio River near the town of Calaveras
in Wilson County. Its three principal tributaries are Hondo, Chupaderas,
and Parita Creeks. Calaveras Creek drains an approximately rectanguiar
basin with a drainage area of 77.2 square miles above the Geological
Survey stream-gaging station at the bridge on U.S. Highway 181 near
Elmendorf, Texas.

The Soil Conservation Service has classified the watershed as
85 percent Rio Grande Plain and 15 percent Forested Coastal Plain.
The part of the basin in the Rio Grande Plain is covered mostly by
fine-to-medium textured deep clay soils. These soils are black to
dark gray and have a low permeability. The part of the basin in the
Forested Coastal Plain is covered with brown or reddish-brown fine
sandy loams that have a clay subsoil with a low permeability.

The topography ranges from rolling hills along the divides to
flat plains in the central section. Altitudes range from 700 feet
above mean sea level at the headwaters of Calaveras Creek to 362 feet
at the mouth. The total length of the creek is approximately 23 miles;
the average gradient is about 15 feet per mile.



The climate of the area is temperate and subhumid with a prevail-
ing south wind. Thunderstorms occur frequently in the spring and summer.
Long-duration, low-intensity storms triggered by southward-moving conti-
nental polar fronts occur 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 may occur during any season, but are most
frequent in the spring. The normal rainfall (based on National Weather
Service records for the period 1931-60) for San Antonio is 27.84 inches,
with the largest monthly rainfall occurring in May, June, and September.
The minimum annual rainfall was 13.70 inches in 1954, and the maximum
was 50.30 inches in 1919.

FLOODWATER-RETARDING STRUCTURES

There are seven floodwater-retarding structures in the Calaveraus
Creek watershed (fig. 2). Three of the structures were completed in
1954, one in 1955, two in 1956, and one in 1958. These structures
have a capacity for temporary storage of 8,640 acre-feet of flood runoff
from 26.6 of the 77.2-square-mile study area. All of the structures,
except the one on Subwatershed No. 10, are upstream from Calaveras
Lake.

Two other structures, completed in 1955 and 1958, were removed
when the San Antonio City Public Service Board began construction on
the dam for Calaveras Lake in September, 1967.

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

HYDROLOGIC INSTRUMENTS

Instruments to collect rainfall and stage data in the study area
consist of rain gages, staff gages, and water-stage recorders. Location
-of instruments are shown on figure 2. '

There are two recording and two nonrecording rain gages located
in the study area.

A recording pool-level gage is operated at floodwater-retarding
structure site 6. Data collection began at this site on December 18,
1956. The records include contents, surface area, inflow, and outflow.
Weekly readings of the staff gages at floodwater-retarding structure
site 10 are also obtained.



Table 2.--Floodwater-retarding structure data, Calaveras Creek study area
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A continuous water-stage recorder at the stream-gaging station
on Calaveras Creek near Elmendorf records the stage, which together
with measurements of streamflow allows the computation of runoff from
the study area. Streamflow records at this gage began in August 1954.

The San Antonio Public Service Board has furnished records of
pumpage from the San Antonio River into Calaveras Lake and month-end
lake elevations since December 31, 1968.

SUMMARY OF DATA FOR THE 1970 WATER YEAR

Rainfall and runoff above subwatershed No. 6 were tabulated based
on records obtained from the water-stage recorder at the site and recording
rainfall gages 2R and 11R.

As most of the flow into Calaveras Lake was the result of pumpage
from the San Antonio River, rainfall records at standard rainfall gage
5SS (fig. 2) were not used in the storm analyses.

Weighting factors for recording rain gages 2R and 11R as related
to site 6 have not changed but weighting factors for the remainder
of the basin were not developed and mean rainfalls were used.

The mean rainfall in the study area for the 1970 water year was
29.64 inches, or 107 percent of the 14 year (1955-68) weighted-mean
average and 106 percent of the 16-year (1955-70) average. This 16-year
average is based on the weighted mean of nine standard and two recording
rain gages for 14 years and the mean of two standard and two recording
rain gages for 2 years. The average monthly rainfall totals ranged
from 0.42 inch in June to 7.74 inches in May. Yearly mean discharge
at the stream-gaging station, Calaveras Creek near Elmendorf, was 0.59
cfs (cubic feet per second). This shows the effect of Calaveras Dam
on the basin as the average discharge for the 14 years (1955-68) was
10.7 cfs. Annual runoff at the stream-gaging station was 427 acre-
feet, or 0.10 inch. Excluding the 65 square miles controlled by Cala-
veras Lake and deducting the 93 acre-feet released from Calaveras Lake,
the runoff would be 334 acre-feet, or 0.51 inch.

Weighted-mean rainfall above subwatershed No. 6 was 30.62 inches
and runoff 892 acre-feet. This runoff represents an equivalent depth
of 2.39 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 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.

For the 1970 water year, six storms were selected for detailed
computations. These computations include detailed time breakdown of
rainfall and discharge. Hydrographs and mass curves are drawn for
illustrations. The storms selected occurred October 6, October 12,
December 5-6, 1969, May 23, May 26, and May 28, 1970.

Because Calaveras Lake controls 65 square miles of the Calaveras
Creek basin, a drainage area of 12.2 square miles has been used for
the 1970 water year computations. The rainfall record from standard
rain gage 8-S, with distribution based on the two recording rain gages,
is considered applicable to the 12.2 square miles. No water was re-
leased from Calaveras Lake during the selected storm periods.

A summary of rainfall-runoff data is shown in table 3.

-10-
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Table 3.--Storm rainfall-runoff data, 1970 water year

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY-TEXAS DISTRICT

ANNUAL STORM RAINFALL-RUNOFF SUMMARY DATA

Raipfall (inches) Ratio Maximum
Date of Storm Duration Total t | Runoff runoff to | discharge
. (hours) 15-minute | 30-minute 60-minute | (inches) rainfall (cfs)
Calaveras Creek Subwatershed No. 6 near Elmendor:, Tex.
(Drainage area 7.01 sq mi)
Oct. 6, 1969 1.1 1.65 1.20 1.46 1,63 0,31 _} 0,19 291
Oct. 12, 1969 6.0 1.22 .30 .40 T2 A7 .14 163
Dec. 5-6, 1969 7.0 .79 +0e .37 .44 .10 13 74.9
May 23, 1970 9.0 1.70 .40 .67 1.03 .40 .24 413
May 26, 1970 4.0 1.39 .69 .86 1.10 .49 - 034
_May 28, 1970 9.8 1.34 .58 97 1.05 17 52 725
Calaveras Creek near Elmendorf, Tex.
(Drainage area 77.2 sq mi, of which 65 sq mi is above Calaveras Dam)
Oct. 6, 1969 1.3 .43 +3& .38 .43 .03 .07 82
Oct. 12, 1969 6.0 .87 .21 .28 .51 .02 .02 63
Dec. 5-6, 1969 7.0 .80 ed .38 .45 .04 .05 98
May 23, 1970 9.0 .84 J8 33 .51 .01 .01 26
May 26, 1970 4.0 1.17 .58 73 .92 17 19 160
May 28, 1970 9.8 .53 .23 .38 .42 .06 1 22




COMPILATION AND ANALYSIS OF DATA
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GUADALUPE RIVER BASIN
08182400 Calaveras Creek subwatershed No. 6 near Elmendorf, Tex.

LOCATION.--Lat 29°22°#9", Tong 98°17°'33", Bexar County, near center of dam on Chupaderas Creek, a tributary to Calaveras Creek,
0.5 mile north of Sayer, 9.1 wiles north of Elmendorf, and 9.2 wiles upstream from mouth.

ORAINAGE AREA.--7.01 sq mi.
PERIOD OF RECORD.--Decesber 1956 to current year.

GAGE . --Water-stage recorder and concrete drop-inlet control. Datum of gage is 516.06 ft sbove mean sea level (levels by Soil
Lonservation Service).

AVERAGE INFLOM.--13 years (1957-70), 758 acre-ft per year.
AVERAGE QUTFLOM.--13 years (1957-70), 740 acre-ft per year.

EXTREMES .--Current year: Maximum outflow, 39.8 cfs May 28 (gage height, 24.22 ft); no outflow for most of year. Maximm inflow,
725 cfs (average for S-minute interval) May 28, camputed from change in reservoir contents and adjusted for outflow and rainfall
on pool surface; no inflow for days .

Period of record: Maximum outflow, 47.2 cfs Jan. 21, 1968 (rn height, 31.59 ft); no outflow for many days each year.
Maximum inflow, 4,270 cfs (average for S-minute interval) Jan. 18, 1968, computed from change in reservoir contents and adjusted
for outflow and reinfall on pool surface; no inflow at times.

REMARKS . --Records good. Pool 1s formed by an earthfill dam that was completed Dec. 15, 1956. The outlet structure is & 36-inch
squate concrete drop inlet conmected to a 17-inch concrete outlet pipe. The top of the drop inlet is at a gage height of 18.0
ft: the bottom of four 8- by 8-inch uncontrolled openings are at a gage height of 14,80 ft; the right emergency spillway i3
at a gage height of 34.3 ft; the left emergency spillway 1s at a gage height of 34.5 ft. A controlled 8-inch sluice gate is
located in the upstream face of the drop-inlet structure at a gage height of 8.52 ft. Poo) capecity, 1,640 acre-ft at spi)lway
crest, 107 acre-ft at top of the drop inlet, and 4.2 acre-ft at bottom of sluice gate. The capacity table is based om & survey
made March 12, 1968. Two recording rein gages are located in the watershed; one at and one sbove the station.

REVISIONS (WATER YEARS).--WSP 1923: 1957-60.

POOL WATER BUDGET, IN ACRE-FEET, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ocT. NOV. DEC. M, FEB. R, M. MY JUNE JULY [T SEPT.
Inflow I/ 180 1.6 3.4 0.5 5.2 18.3 4.0 639 2.7 0 0 1.2
Outflow 13 0 8.3 0 0 4.0 0 509 111 0 0 0
() 5.46 1.62 2.6 .97 tRA} 1.75 1. 8.64 .54 82 9 3.00
CAL YR 1969: Inflow 565 Outflow 478 " .28
WTR YR 1970: Inflow 892 Outflow 800 ® 30.62
PEAK INFLON (BASE, 100 CFS) 1/ Inflow adjusted for rainfal) on pool and pool losses.

1t leighted mean rainfall, in inches, based on two rain gages.

DATE TIE DISCHARGE *  Average for S-minute interval.
10- 6 2040 *59)
10-12 1730 163
5-23 1985 403
5-26 1830 "534
5-28 0520 725

«13=
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GEOLOGICAL SURVEY 08-182k.00
yearly weighted-mean rainfall e veras oeay wow
Monthly and.saaemel-disskesgs, in inches ,of _Subwatershed No, € Riwerf, _ Elmendorf, Texas
[Drainage area, 1.0l square miles) ' Jpp— e
YEAR ocCT. NOV. DEC. JAN. rES. MAR. APR, MAY JUNE JULY AUG. SEPT. ANNUAL CAL.YR.
1957 1.16] 0.92| 3.59| 0.57| =2.48| 3.28] 7.79] 7.0 1.51] 0.14 0.06] 11.22( 39.76 | 42.57
1958 L.01 3.23 1.2k L.70 5.22 T4 1.16 5.24 2.65 2.20 .Th 5.22| 36.35 35.28
1959 L.ug| 1.99 .93 .31 2.28 48|  3.66] k.92 2.9 .84l #3.26 .T5| ®26.82 |*29.05
1960 5.89 1.49 2.26 1.39 1.25 1.70 1.13 1.24 L4.58 1.4 2.19 .56] 25.09 30.02
1961 9.79] 1.93| 2.85 .65 1.49 .07 L2l o 8.20] 6.50 .63 2.60] 35.13 | 27.82
_ 1962 |  2.91|  3.92 U3 .39 .98 .58| 3.67] 1.47] 1.b9] o 1.45 .98 18.27 | 14.60
1963 .03 2.4 1.15 17| 2.45 13| 2.26 kol  1.65 .18 .18  2.37| 13.38 | 18.72
1964 L. 66 3.20 1.06 2.79 3.27 2.43 1.21 3.5 1.00 U3 2.67 1.92| 26.15 23.63
1965 2.33] 2.76] 1.31] 1.43] 5.98] 1.80] 1.47] 6.71 .93 .10} g9 2.74 28.35 | 31.76
1966 3,55 1.k9| 4.77] 1.05| 2.18/ 1.67] 2.88] k.07 2.16 65|  2.18]  2.95] 29.60 20.35
1967 .38 o0 .18 .24 771 1.83 .63 .90 0 2.26] 1.05| 9.82] 18.06 | 25.26
1968 2.50 4.,19| 1.07] 7.97/ 1.7k 70|  b4.,15| 3.26] L.05| 1.52] 1.32 3.43] 35.90 | 35.56
1969 .85 6.20 .37 92| .09 1.76] 3.06] 3.78] 2.66 .21  3.08] 1.98] 28.96 | 31.25
_ 1970 | s.uel 1.62] 2.63 .97l 2.7a] 1.75] 1.49| 8.64  .sk .ﬁ .91l 3.08 30,62

*Revised to agree with interpretative report by Mills.
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UNITED STATES

S DEPARTMENT OF THE INTERIOR e Bl S
e ceiein
umf:fmwm acre-feet  of_“BiBvatershgd No. 6  Mises&._  Elmendorf, Tex.
[Drainage ares, - square miles] Ap—
YEAR | oOCT. Nov. oec. JAN. rES. MAR. APR, MAY Juse | Juy | Aue. | sT. | ANNUAL | cAL. YR
Statioh established Def. 20, 1956. Nep inflow|was adjhsted fof consumption anfi rainfalll on 1.
1957 - - | *275 0 | *103 | *#175 #1,140 | *962 | #237 0 0 |1,230 - |#4,290
1958 #3290 | *107 #6.9| %382 *807 #9.8 #5.3] %551 #29.6| #12.4  #1.0!  #7.L| #2340 |#1,900
1959 #2.3 44| w14  w.6|  w1.u|  w1.p] w107 | #77.0] #3.5] w#1.6] 6.l #1.7| w208 | %301
1960 | %91.0]  #1.5|  w7.6] w08. 1.3 .#3.5] 1.7l w#1.6l #8.6] #1.51 w9 w0 #1L8 | *4o8
1961 | #396 | #18.u/ #35.8| %3.8] *19.9| %0 *0 %0 | #us0 | w282 *0 #2.L| #1010 | %906
1962 % el =k #.8l el #6.a L w25l 0 2 %0 159 #15.3
963 | o | wws| o 0 #.3 o #8.8l 0o #2l o 0 #.5  #1L.g #310
196l _|_wo62 | w38.8]  #1.0] #87.3| 3us | w181 #6l  #9l o0 #.2 w2 w2 w017 | w725
1965 | %91l #99.7i  %.6 .6] #2098 #6.4]  #3.6 w508 #.71 0o 0 *.3l #1,000 | #9909
1966 | #19.1| 3l w2l | w5l ws.7] wo9.8] w3u.3 0 0 .1 #1062 | *1.7
1967 |l %0 *0 0 ol o o | o 0 0 o | g9 #20 | %679
1968 | 2.00 2U8 | .2i_;ﬁo 2.9| 2.7l 106 ! 206 37. 11, .2 9.1l 2,070 I 2,110
1969 0 _i_ 2 17.7 2.8 250 k. .2 8L.3 9 0 1.4 o 639 | 565
1970 180 | 1.6l 39.4 .5 5.2l 18.3 .0l 639 2.71__ 0 0 1.2 892 |
| I |
! |
L
i
. 5 i
!
| — —
.
]
[RSSINY, . VT, SE——Y . STy

#Revised to agree with 1nterpretati

ve report by Mills.
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o — ”"'II '“”m ':E’"z' m__:l._ of—L _ Sheets
yearly outflow vera s ~ Jafun 08182ho0
Moanthly ,in___acre-feet of Sucguaters & “Bwxr 2, Elmendorf, Tex. .
|mmmu P
YEAR ocr. NOV. pec. JAN. rEs. MAR. APR. MAY JUNE JuLyY Ava. | serr. | ANNUAL | CAL.YR.
Statidn established Ddc. 20, 1956.
1957 . - | 224 o | #76.0| %156 | 8us | #736 | #7h6 0 o | 60 - | #4200
1958 #8443 *10k4 #3.0 | #378 66T *#2L0 .8 | #5k2 18.0 6.9 0 0 *2,800 #1,850
1959 o | o 0 0 0 0 *#79.3| *69.6 0 0 0 0 #149 *#217
1960 68.2] o 0 25.8] o0 0 0 0 0 0 0 0 9..0| 436
1961 | #283 *wlh.k]  33.1 3.4| 17.8 0. 0 0 | %18 | *2% %0 o | #1,120 *832
1962 o %2k | o0 0 0 0 0 0 0 0 0 0 *12l 0
1963 o ! o | o 0 0 0 0 0 0 0 0 0 0 *247
1964 | #213 33.7] o 49.0 | #366 | *176 0 0 0 - 0 0 0 #838 #650
1965 | s8.5] o o | om 0 % | 579 0 0 0 0 912 *889
1966 o i__ o 36.k] 0 0 0 13| 29.0] o 0 0 0 9.1 43.3
967 10 | 0 0 0 0 0 0 0 0 0 n | 384 384 623
1968 | 2! 239 o ‘1,09 | 264 3] 98.2] 203 2b.2| 3.8 o0 o_| 2,02c | 2,040
1969 0 77.00 184 | o | 2u 3.0/ o 172.1] 0o 0 0 0 580 | U8
1970 | 131 0 28.3| _© 0 w.ol o | so9 | 18 0 0 0 800
|

#Revised to agree with interpretative report by Mills.
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::.;-ss UNITED STATES OEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY - TEXAS DISTRICT

WATER BUDGET OF POOL
ANNUAL SUMMARY

1970 WATER YEAR

08182400 Calaveras Creeh subwolershed No __ 6  neer Elmendorf . Yex Orainoge Area _T.0l sq m
Comtinwous water-stage recorder: ratia 10312  Date of last sediment survey Mar. 12, 1968

Monima: goge height, _ 24.22 . outtiow, 39:8 cts; surtoce 000,69.0 acres; contents,_385 acre-teet; on __May 28

Muuma:  goge height, __9-08 . surtoce ares, 3:1 acres; contents, 5:8 ecre-teet; on _ Oct. U

Maximum wflow,__T25  cts (averoged for S-min. interval and odjusted for roinfell en pesl surfece) on _ May 28

Averages: 13 woter years, (1957-T0); infiow, TB5 _ acre-test/mor; outtiow, _T62__ ecre-test/meer; reintoll, 28:03 inches/year

Pocl woler budget, in acre-feet, water yeer Octeber 1969 1o September 1970 .

ot T wov [ ow [CoRe% 1060 ven [ Foo [Mor [ dor [y [ sune [ iy [ g [ et e 19TC
Total Intlowy/ |180 1.6] 39.4 565 0.5 5.2{ 18. 4.0] 639 2.7 © 0 1.0 892 |
Totol Outtiow 131 0 28.3 478 0 0 1.0l 0o |509 [118 0 0 0 80¢
Tola! Coneumphian | 1L, 9.2] 5.3 112 L.4] 4.3] 6.1] 9.6, 15.6] 14.6] 13.6| 11.5 7.1 116 |
1 +37.3] -€.5| +8.0 +0.4] -3.0] +2.9] -0.5] -k.kj28 Ja29 |-12.9[-11.1] -5.0 +3.8
' 11.0/ 10.8| 11.8 10.3] 11.7) 11.3] 12.2] 11.3| 15.6] 12.2 9.7 T7.3] 5.1 10.8 |
te 5.46] 1.62| 2.63| 31.25| 0.97| 2.71| 1.75| 1.Lky| 8.64| o0.54f 0.82] 0.91] 3.08 30.62 |
i/ Intlow odjusted for rainfall on pool and %200l losses Peck inflow - (bose, 10C _ (¢4)
t Change ' confenis, n ocre-feet Dote Time Dischorge Dote T Tume Drachorge
* Meon surfoce aoreo, in acres 1o- 6 ~0L0 ¥591 ?
11 Weghted meon rainfall, in inches 10-12 1736 *163
5-23 1955 *413 .
5-26 1830 *534
5-28 0520 *#725

*Averaged for S-minute. mtérval.



GUADALUPE RIVER BASIN -
08182500 Calaveras Creck nc2~ Elmendorf, Tex.

LOCATION.--Lat 29°15'38", long 98°17°'34", Bexar County, near center of span at downstream side of upstream bridge of two bridges
on U.S. Highway 181, 1.6 wiles downstream from Calaveras dam, 2.5 wiles east of Elmendorf, 7.2 miles (revised) upstream from
wouth, and 9 wiles southeast from city limits of San Antonio.

ORAINAGE AREA.--77.2 sq wi.

PERIOD OF RECORD.--August 1954 to current year.

GAGE .--Nater-stage recorder. Datum of gage is 406.45 ft above mean sea level.

AVERAGE DISCHARGE .--16 years, 9.50 cfs (1.67 inches per year, 6,800 acre-ft per year).

EXTREMES .--Current year: Maximum discharge, 319 cfs Oct. 9 (gage height, 11.98 ft); no flow

many days..
Period of record: Maximm discharge, 5,310 cfs Sept. 25, 1957 height, 21.83 ft); no flow at times.
Maximum stage since at least 1860, 35 ft Sept. 29, 1946, from information by local residents.

REMARKS .--Records fair. At end of year, flow from 71.1 sq =i above this station was partly controlled by Calaveras Lake (drainage

area, 65 sq wi), capacity 63,000 acre-ft and one floodwater-retarding structure (drai area, 6.12 sq mi), with a capacity
of 1,870 acre-ft, of which 1,670 acre-ft is floodwter-retarding capacity and 200 acre-ft is sediment-pool capacity. The
capacity in this pool allocated to sediment storag: will be used for conservation storage until eliminated by sedimentation.
Records furnished by the San Antonfo City Public Service Board show that during the year 21,100 acre-ft was diverted from
the San Antonio River into Calaveras Lake.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1369 TO SEPTEMSER 1970

DAY ocy NOV DEC JAN FEB RAR APR NAY Jun JuL AUG SEP
1 0 0 «02 «01 «08 «02 «02 «03 13 1]
2 o 0 «01 «02 «08 «03 -0l ] % o
3 0 (] ] «03 «05 «04 0 o ol6 0o
L] o () (4] <04 <04 «02 [} ] «05 ]
5 2.1 0 «75 «92 «06 «01 0 0 «02 ]
[ 8.5 ] 12 «20 72 Te2 ] ] 0 ]
7 82 0 13 «07 1.1 1.9 [} ] ] o
8 [} <04 <04 <08 o1l 0 o 0 ]
9 46 0 «02 «03 «02 «03 «03 0 ] 0

10 «89 0 «02 «05 «01 «02 «07 ] [} 0

11 «32 0 «02 «06 «01 095 «04 ] 0 o

12 8.0 4] «01 <03 ] «02 «03 o 0 o

13 ] 0 «01 «06 [} «01 «02 o 0 0

14 o1l 0 «01 «07 «01 4] 1] «07 0 ]

15 o 4] «01 «08 -0l ] «02 3.7 0 0

16 0 0 «01 12 «02 «09 «07 13 ] ]

17 ] -] «01 11 «01 4.6 <06 «04 0 0

18 0 «10 01 «08 ] 12 «0% [} ] 0

19 0o lé «01 «Co 0 <06 .22 0 0 0

20 0 «02 «01 . 08 ] 04 «07 ] 0 ]

21 0 0 «01 «08 0 «04 «02 0 o ]

22 0 ] «0l 08 0 «02 0 «06 0 [}

23 0 0 [} «09 17 «02 0 2.5 ° 0

26 o .02 (] «08 L4 «02 o 1.6 ] o

25 0 «03 0 «08 26 «02 «01 13 ] S.1

26 0 -08 «02 «-08 «06 «02 0 22 ] «29

27 ] 22 0 «07 «02 ] (-} » ] «03

28 «01 «07 «02 «07 «03 +03 0l 15 0 0

29 -08 «04 16 206 —eeoe- «02 «01 4.1 -] 0

30 «06 03 25 <07 WS, «02 0 79 4] ]

3 «03 i «06 «04 S «02 [ ) e i
TOTAL 67.17 -9 13.61 3.00 4.22 14.60 70 09.23% 16.17 ] 0 5.42
NE AN 2.17 «020 4 «097 15 47 «026 2.00 o34 ] 0 18
X L1 «22 12 «92 1.4 Te2 «22 3 13 [} [} S.1
NN 0 ] ] «01 ] 0 Q0 0 ] ] (4] o
AC-FT 133 1.7 27 6.0 8.4 29 1.6 n 32 0 ] 11

CAL YR 1969 TOTAL 447.42 MEAN 1.23 MAX 145 NIN O ACFT 007
WAT YR 1970 TOTAL 215.05 MEAN .39 NAX &6 NIN O ACFT 427

-18-
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UNITED STATES

(018D DEPARTMENT OF THE INTERIOR A = B NS
GEOCLOGICAL SURVEY
ly weighted -mean rainfall R e =
Mﬁﬁy dmwhesge, in_____ inches  of _ Calaveras Creek River %o Elmendor”, Tex,
[Drainage area,_77.2 _ square miles] of which 37.1 2q mi above 9 floodwater-

YEAR OCT. NOV. DEC. JAN. FEB. MAR. APR, MAY JUNE JULY AUG. SEPT. ANNUAL CAL,.YR.,

1955 0.59 0.91 0,04 1,61 2,79 1.27 0.15 3.02 2.35 0.79 2.53 0.42| 16.47

1956 126l .eu| 3,751 .82 82| 26l 3l 2,00 o8| 354 208l .38l 12,39

1957 1.52 91|  4.30 56| 2.09/ 3.40| 8.,44| 6.64 1.72 o1b 49| 10.20] L4o.41

1958 3,58 3.,80{ 1.08] 4.83] 5.1 96| 1.21] 5.,38] 2.62 ol 43|  6.49] 38,56

1959 5.58] 1.96] 1.17 L34 2,46 A2 3,91 5.82] 2,78 1.04] 2.55| 1.55] 29.28
_1960 6.16 1.76 2,11 1.60] 1,54 2,12 1.79 1.54 4,72 1.75 1.89 .38l 27.36

1961 9.11| 2.39| 3.54 .79 1,70 .06 55| O 8.19] 5.46 T4  2.15| 34.68

1962 3.68| 4.00 .52 .63 .98 219 4.23 1.36| 2.43] O 1.62 1.27|  21.47

1963 07l 1,94 1,19 A9 2,91 Al 2,45 L8]  1.98 +32 15| 2.86] 14.65

1964 3.81] 4.16] 1.30/ 3.03] 2,34 2.k3] 1.23] 2.37| 1.04 <70  3.56] 2.20| 28.17

1965 2,49  3.27| 1.26] 1.36] 6.08] 1.46] 1.4 7.79] 1.00 Ok .92]  3.31] 30,42

1966 3.23 1.51 5.04 1.27 2.71 1.41 3.07 3.95 3.43 1.08 2,57 4,08 33.65
_ 1967 1.09 .01 .35 . 63  2.05 .88 1.23 01 1.93] 2.27|] 10.89| 21.61

1968 2.73] L4.56] 1.20] 7.99] 2.00 .96] L.15 3.81] 3.17] 1.62] 1.2 3.51] 36.98

1969 | 1.3 6.0of w6l 108l vl ol 2ogl weznl aor a2l sl W 30,0

1970 5.14 1.62 2.68] 1.12 2.62 1.81 1.8 T.7h 42 .91 1.07] 3. 29.64
Note: Since 1969 water year rainfall is average of L gages (not weighted).



yearly mean dischearge

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOCLOGICAL SURVEY
WATER RESOURCES DIVISION

Bheet— 1 of 1  Sheets

8-1825

Monthly .ml,pn‘&:m, in cfs ,of___Calaveras Creek River %, _Elmendorf, Tex.
[Drainage area,_77.2 __ square miles] of which 37.1 sq mi ve, etention
YEAR OCT ! - :cov. DEC. JAN. FEB. MAR. APR, MAY wﬁﬁ::.- AUG. %%
St 20, 196
195k - - - - - - - - - - - 0 -
1955 0,01 1.90] © 2,39 | 10.0 5.5 -0 22.1 5.69 ] 0.11 | L.64 .63 .40
_"256 3,64 0 b,20| 0 0 0 0 2.76 0 4,08 M2 | 3.62 1.57
957 3.33 .09 | k9.2 .02 1.80 | 10.9 |1k45 9.1 52.6 0 0 160 2.7
1958 | k9.5 | 17.5 B | 52,1 |ak3 13.5 72| 65.9 | 2.60 |12.2 M1 | 6,72 | 29.7
1959 L.,19 | 5.50 .17 .21 .29 02 | W26 17.2 | 2.04 .03 .003 007 | 2.84
1960 | 22.5 .39 .72 | 3.26 09| 1.15 571 © 2.781 0 0 0 2.66
1961 | 50.1 8.59 | 10.k4 1.22 | L4.29 2 | 0 0 43.9 111.0 L9 .003 | 10.9
1962 .10 | 18.3 0 0 03| 0 2.95 1] 120 |0 0 0 2.75
1963 0 2.99 1.82 0 3.0k 0 1.19 0 0 003 ] 0 2.21 .91
1964 13.6 18.4 .01 8.71 | 17.1 22.3 .03 " .80 8.28 .01 7.45
1965 L.77 | 14.8 0 0 20.1 0 4 | 86.3 670 .19 | 10.6
1966 2.23 .1b2| 5.87 | 2.81 7871 o 3.21 | 1.30 .591| .558 .055 | 1.39 1.59
1967 Bul 0 0 0 0 104 o0 3.40 0 .107 | 81.7 7.09
1968 1.10 | 5.8 .069| 178 19.3 1.10 | 16.1 | 36.3 1.851 0 0 0 25.1
1969 0 1.82 .088 o 2.19 .00 0 9.03 10| 0 .69 .003| 1.16
1970 2.17 .028  .uk .097l .15 L7 .026 2.88 54l o 0 .18 .59
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SNTE=D SSOEES DEPARTMENT OF THE INTERIOR

-_— T
SER OGN, SINEY - TEXAS DISTRICT
WETER BDEEY OF POOL
RN SUMMARY
1970 _WATER YEAR
S aepe—— Tese samsewmat W - seer Elmendorf , Ten Dromoge Areo_6.13 sq m
= == p 3 95

arme g esg o e, = =%s. ssfece ews._70-O ecres; contents,_383 ecre-feet; on__ May 26
S P wg. *-.._‘E——E“; cobusts, 105 ecre-feet; on Oct. b
Samenswy whomm = —m oeegpx W S-mm st sad sfjsied fer rewiell en pesl surfece) on -
Ssroape: _ — 2woWw WS - : e, — woedlfmer; eifes, - eve-festfmer; renfoll, ____—  nches/yeor.

T mar S, = se-iat, ssier geer mlﬂ@_b wm~

B we S S 50 am | Fes | e | A | Moy | e | Ay | Aw | Set | e 1970
Tasus  Teslemm =3 =3 = ST 4§ 1.8f ©0.2] 18.c] O |o72 0 17.14 ¢© 5.4 L81
e Tatem be I X ravd - 0 o o lisk | 11.9] o |®18.8€10.0
T Cemseses = 5 =7 s == | 3214 17.71 28.0] 33.0] 43.8] 6L.s| s57.8] u8.8 31.5 420
- — LS =D £ 3.k -s.2|+61.4]-29.4}a0k | -7k 4] -35.0] -59.8] -22.0 +0.2
B =2 =3 =2 2L | 3k _BY 53.6] 8.4 59.0] 58.4 63.9] 57.8] s5h.2| L45.0 55.8 |
i oy _ B =8 .3 § 1321 2. 2. 0.79] 5.93] 0.38] 1.2¢| 1.65 3.83 29.47
4 Defoss mpuster S SDmEml 3¢ JES WEK PSS SN Peok inflow - (bose, - cts)
= Dy W TEMEEL. w NIRRT
5 e p—— - Oate Time Owscharge Date Time | Ovwschorge
T P —mRes. TDetanil. w seomes =
= Tmsehme Temw —esgesprive




UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

TEXAS

SAN ANTONIO

DISTRICT

BASIN

Monthly reservoir data, water year October 1969 to September 1970

Calaveras Lake near Elmendorf, Tex.

Drainage area, 65 sq mi

Diversions !
from Outflow | Elevation | Contents Change in
Date San Antonio | (acre-feet)| (feet) (acre-feet) contents
River (acre-feet)
(acre-feet) )

Sept. 30 - 0 475.5 34,330 -
Oct. 31 54.0 92.6 477.8 40,100 + 5,770
Nov. 30 6,100 0 479.6 45,030 + 4,930
Dec. 31 6,480 o] 481.5 50,620 + 5,590
Calendar
year 1969 | 51,210 116 - - +49,900
Jan. 31 1,430 0 482.0 52,150 + 1,530
Feb. 28 0 0 482.0 52,150 0
Mar. 31 0 0 481.8 51,530 - 620
Apr. 30 0 0 481.3 50,010 - 1,520
May 31 53.3 0 482.3 53,090 + 3,080
June 30 303 0 482.0 52,150 - 940
July 31 4,030 0 482.5 53,720 + 1,570
Aug. 31 1,270 0 482.1 52,460 - 1,260
Sept. 30 1,430 0 482.1 52,460 0
Water
year 1970| 21,150 9.6 - - +18,130

-22-
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Form A-88 UNITED STATES
Rev. 1-63 DEPARTMENT OF THE INTERIOR
Geological Survey - Water Resources Division

RAINFALL DATA SUMMARY

STUDY AREA__ CALAVERAS CREEK 1970 WATER YEAR
RAIN GAGES
Date of Storm 2-R 5-S 8-S 11-R Average
Oct. 4, 1969 0.32 0.32 0.58 0.15
S 1.45 1.57 1.42 1.25
6 1.58 1.30 .43 2.00
7 0 0 .46 05
12 1.29 1.24 .87 93
27 .32 .38 .29 .12
28-29 .54 .23 .17 .50
29 .05 .30 .42 .0S
October Totals 5.55 5.34 4.64 5.05 S5.14
Nov. 16, 1969 .08 .01 0 0
17 0 .02 .08 0
18 .88 .81 .93 .55
23-24 .17 .14 .13 .10
26-27 .58 .69 .69 .58
28 0 0 .04 0
November Totals 1.71 1.67 1.87 1.23 1.62
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Form A-88
Rev. 1-63

UNITED STATES
DEPARTMENT OF THE INTERIOR
Geological Survey - Water Resources Division

RAINFALL DATA SUMMARY

STUDY AREA  CALAVERAS CREEK 1970 WATER YEAR
RAIN GAGES
Date of Stomm 2-R 5-S 8-S 11-R Average
Dec. 5, 1969 0.95 1.15 1.06 1.05
5-6 .77 .94 .80 .85
29-30 .96 .85 .82 .50
December Totals 2.68 2.94 2.68 2.40 2.68
1969 Calendar Year Total 31.33 35.50 32.30 30.91 32.51
Jan. 2, 1970 .11 .16 .24 .15
4-5 .64 .74 27 .60
10 0 .11 0 .06
11 .07 0 .55 0
14 .07 .04 .07 0
16 .08 .18 .19 15
January Totals 97 1.23 1.32 .96 1.12
Feb. 1, 1970 .14 .20 .24 .12
S .41 .65 .30 .10
6 .38 .05 .48 .55
15 .10 .11 .09 0
21 0 .04 .01 0
22-24 1.69 1.60 1.51 1.30
27 .10 .10 .12 .10
February Totals 2.82 2.75 2.75 2.17 2.62
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Form A-88 UNITED STATES
Rev. 1-63 DEPARTMENT OF THE INTERIOR
Geological Survey - Water Resources Division

RAINFALL DATA SUMMARY

STUDY AREA CALAVERAS CREEK 1970 WATER YEAR
RAIN GAGES
- Date of Storm 2-R 5-S 8-S 11-R Average
Mar. 2, 1970 0.40 0.27 0.16 0.31
3 0 0 .07 0
4 0 0 .04 .05
6 .87 .8 .95 .57
10 .10 .07 .17 .08
16 .12 .07 , .67 .08
21 .24 .23 0 28
28 .11 +12 o7 0
March Totals 1.84 1.65 2.43 1.31 1.81
Apr. 9, 1970 .55 37 .04 .50
10 0 0 .08 0
15 .14 .11 .01 .04
16 0 .01 .07 0
18-19 .76 .77 .59 .75
30 .08 .05 0 0
April Totals 1.53 1.31 .79 1.29 1.23




Form A-88 UNITED STATES
Rev. 1-63 DEPARTMENT OF THE INTERIOR
Ceolczical Survey - Water Resources Division

RAINFALL DATA SUMMARY

-9z-

STUDY AREA CALAVERAS CREEK 1970 WATER YEAR
RAIN GAGES
Date of Storm 2-R 5-S 8-S 11-R Average
May 13, 1970 0 0.01 0.01 0
14 .45 .47 .71 .50
15 1.60 1.47 1.61 1.48
22 1.40 .47 .24 .95
23 1.80 . 1.44 .84 1.20
24 .15 .10 0 .10
26 1.26 2.31 1.17 2.00
28 1.38 .92 .53 1:17
30-31 .68 .86 .82 .85
May Totals 8.72 8.05 5.93 8.25 7.74
June 1, 1970 .20 .07 .06 0
21 w12 .25 .20 0-
24 .32 .26 .12 .08
June Totals .64 .58 .38 .08 .42
July 14, 1970 .10 .05 0 : .04
15 o317 .16 .69 .13
16 .51 .50 .48 .60
17 0 0 .03 .10
25 .03 .03 0 0
27 0 .01 0 0
July Totals .81 .75 1.20 .87 .91




Form A-88 UNITED STATES
Rev. 1-63 DEPARTMENT OF THE INTERIOR
Geological Survey - Water Resources Division

RAINFALL DATA SUMMARY

-Lz-

STUDY AREA CALAVERAS CREEK 1970 WATER YEAR
RAIN GAGES
Date of Storm 2-R 5-S 8-S 11-R Average
Aug. 3, 1970 0.06 0.10 0.49 0
4 .54 .81 1.13 .30
11 « 11 0 0 0
15 .13 .06 .03 .10
23 .12 .01 0 .28
August Totals .96 .98 1.65 .68 1.07
Sept. 1, 1970 0 .04 .05 .24
12 .28 0 .67 0
13 .24 .62 .17 .16
19 0 0 .04 0
20 +12 09 .01 .05
21 .05 .04 .02 0
23 .76 .84 .68 .48
25 1.40 1.74 1.65 1.10
26 .40 .41 .48 .28
27 0 0 .06 0
September Totals 3.25 3.78 3.83 2.31 3.29
1970 Water Year Totals 31.48 31.03 29.47 26.60 29 .64
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Form A-88

Rev.

1-63

UNITED STATES
DEPARTMENT OF THE INTERIOR
Geological Survey - Water Resources Division

RAINFALL DATA SUMMARY

STUDY AREA CALAVERAS CREEK 1970 WATER YEAR
RAIN GAGES
Date of Stomm 2-R 5-S 8-S 11-R Average
Aug. 3, 1970 0.06 0.10 0.49 0
4 .54 .81 1.13 .30
11 .11 0 0 0
1S .13 .06 .03 .10
23 .12 .01 0 .28
August Totals .96 .98 1.65 .68 1.07
Sept. 1, 1970 0 .04 .05 .24
12 .28 0 .67 0
13 .24 .62 .17 .16
19 0 0 .04 0
20 .12 09 .01 .05
21 .05 .04 .02 0
23 .76 .84 .68 .48
25 1.40 1.74 1.65 1.10
26 .40 .41 .48 .28
27 0 0 .06 0
September Totals 5.25 3.78 3.83 2.31 3.29
1970 Water Year Totals 31.48 31.03 29.47 26.60 29 .64




Sheet  of
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