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METRIC CONVERSIONS

The inch-pound units of measurements used in this report may be con-
verted to metric units by using the following conversion factors:

From Multiply To obtain
Unit Abbrevia- by Unit Abbrevia-
tion tion
inch -- 25.4 millimeter mm
foot -- .3048 meter m
mile -- 1.609 kilometer km
square mile mi2 2.590 square kilometer km?
cubic foot ft3/s .02832 cubic meter ‘per second m/s
per second
foot per mile ft/mi .189 meter per kilometer m/km
acre-foot -- 1233 cubic meter m3
.001233 cubic hectometer hm3




HYDROLOGIC DATA FOR URBAN STUDIES IN THE
AUSTIN, TEXAS, METROPOLITAN AREA
1980

By

R. M. Slade, Jr., J. L. Gaylord, M. E. Dorsey,
R. N. Mitchell and J. D. Gordon
U.S. Geological Survey

INTRODUCTION

Hydrologic investigations of urban watersheds in Texas were begun by the
U.S. Geological Survey in 1954, Studies are now in progress in Austin,
Houston, and San Antonio. Studies have been completed in the Dallas and
Fort Worth areas.

The Geological Survey, in cooperation with the Texas Department of Water
Reources, began hydrologic studies in the Austin urban area in 1954. In
cooperation with the city of Austin, the program was expanded in 1975 to include
additional streamflow and rainfall gaging stations, and the collection of
surface water-quality data. 1In 1978, the program was expanded to include a
ground-water resources study of the South Austin metropolitan area in the
Balcones fault zone.

The objectives of the Austin urban hydrology study are as follows:

1. To determine, on the basis of historical data and hydrologic
analyses, the magnitude and frequency of flood peaks and
flood volume.

2. To determine the effect of urban development on flood peaks
and volume.

3. To determine the variations in water quality during different
seasons and flow conditions in representatives watersheds
under various types of urban development.

4. To quantitatively appraise the ground-water resources
along the Balcones fault zone, the effect of urbanization
on the quality and quantity of recharge and discharge, and
the extent of contamination in the Edwards aquifer that is
is hydrologic circulation with Barton Springs.

This report presents the basic hydrologic data collected in the Austin
urban area for the 1980 water year (Oct. 1, 1979 to Sept. 30, 1980).



Additional explanations of terms related to streamflow, water quality,
and other hydrologic data used in this report are defined in the U.S. Geolo-
gical Survey annual report Water Resourses Data for Texas, TX-80-3, 1980.

LOCATION AND DESCRIPTION OF THE AREA

The Austin study area is about 80 miles northeast of San Antonio and
about 160 miles northwest of Houston. The study area extends from the Hill
Country at the eastern edge of the Edwards Plateau across the Balcones Fault
Escarpment to the Blackland Prairie of Texas. The land surface decreases in
altitude from about 1,100 feet above mean sea level in the northwest to
about 420 feet above mean sea level in the southeast.

Slopes generally range from 2 to 15 percent; slopes greater than 5
percent are present along the eastern edge of the Edwards Plateau, average
about 5 percent within the Balcones Escarpment, and are less than 5 percent
east of the escarpment and along the flood plain and alluvial terraces of the
Colorado River and its tributaries.

Soils overlying the hard limestone in the western half of the study area
are in general poorly developed thin calcareous clays, clay loams, and stony
clays. Bedrock is locally exposed. Soils on the soft limestones and shales
of the Balcones Fault Zone are generally dark brown calcareous clays, clay
loams, or silty clay loams 6 inches or more thick. Soils on the shaly forma-
tion in the eastern part of the area are dark gray to olive calcareous clays
and clay loams, 12 inches or more thick. Soils on the flood plain and ter-
races of the Colorado River and its tributaries are dark gray to red-brown,
calcareous to noncalcareous, sandy loams, silty clay loams, clay loams, and
gravelly sands 12 inches or more thick.

Detailed descriptions of the soils in the Austin urban study area can be
found in Soil Survey of Travis County, U.S. Dept. of Agriculture, 1974.
Additional geologic information of the Austin urban study area can be found
in publications by the University of Texas Bureau of Economic Geology.

The major streams in the study area are the Colorado River, Onion Creek,
Barton Creek, Walnut Creek, Bull Creek, Boggy Creek, Shoal Creek, Williamson
Creek, Slaughter Creek, Bear Creek, and Waller Creek. Throughout the year,
low flow for some of the smaller streams in the predominantly urban areas is
partly sustained by return flow from industrial and residential users; during
the summer months the low flow is partly sustained by drainage from municipal
and private swimming pools.
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The climate of the Austin urban area is characterized by short mild
winters, long moderately hot summers, moderately high humidity, and prevailing
southerly winds. Records of the National Weather Service show that the mean
annual temperature (based on the period 1941-70) is 70.6°F (21.5°C); the mean
maximum temperature for July is 95°F (35.0°C); and the mean minimum temperature
for January is 41°F (5.0°C). The average growing season is about 270 days.

The average rainfall (based on the period 1941-70) is 32.49 inches and
is generally well distributed throughout the year; however, individual storms
may cause flooding in any season. The major storms usually occur during the
months of April-May and September-October.

DATA COLLECTION METHODS
The drainage basins and locations of hydrologic-instrument installations
and surface-water-quality sampling sites in the Austin urban study area
are shown on figure 1. The locations of hydrologic instruments and data-
collection sites in the individual drainage basins are shown on figures 6-17.

Precipitation Data

Precipitation data are based on 29 recording rain gages. The gages are
distributed throughout the drainage basins to measure total precipitation
and to define rainfall intensities. The locations of these rain gages are
shown in table 1.

Precipitation at individual gages and weighted precipitation in each
basin is given in the section "Compilation of data." Weighted-mean precipi-
tation factors are shown in table 2. Weighted mean precipitation for a
study area is determined by the Thiessen method described by Linsley, Kohler,
and Paulhus (1949). For example, the weighted-mean precipitation for the
drainage basin upstream from the Bull Creek at Loop 360 streamflow-gaging
station could be computed as follows: Multiply the recorded precipitation
at rain-gage 1-BUL by 0.57 and to that value, add the recorded precipitation
at rain-gage 2-BUL multiplied by 0.43.

Rainfall for the current water year was unevenly distributed over the
area. Individual station totals ranged from 25.82 inches at gage 1-ON in the
Onion Creek basin to 37.60 inches at gage 1-WLN in the Walnut Creek basin.
The mean water-year total of all the rain gages is 31.32 inches as compared
with the 30-year average (1941-70) of 32.49 inches at the Austin Municipal
Airport rain gage which is operated by the National Weather Service. Daily
and monthly precipitation data at individual gages in the study area are
given in tables 17 and 18.

Several large runoff producing storms occurred during the year. The
most significant storm occurred on March 27, with rainfall totals ranging
from 1.92 to 3.92 inches. Widespread showers fell on April 25, May 8, and
May 12. These storms produced rainfall totals ranging from 0.90 to 2.01
inches, 0.69 to 2.99 inches, and 0.81 to 2.09 inches respectively.
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Table 1.--Locations of rain gages in the Austin area

Rain gage

Location

1-BUL

2-BUL

1-BEE

1-BAR

2-BAR

3-BAR

1-BOL

1-SHL

Lat 30°25'23", long 97°48'41", at Jack Rainer residence, 1.1
miles west of the intersection of Spicewood Springs Road and
gravel dirt road, which starts 800 ft north of Oak Grove Church
on Spicewood Springs Road, and 10.9 miles northwest of the State
Capitol Building in Austin. Elevation, 775 ft (approximate).

Lat 30°23'51", Tong 97°46'42", on Dr. Lloyd A. Doggett property,
200 ft north of the centerline of Spicewood Springs Road at a
point 600 ft northwest of the intersection of Spicewood Springs
and Whitecliff Roads (the northernmost intersection where two
roads cross twice), and 8.6 miles northwest of the State Capitol
Building in Austin. Elevation, 650 ft (approximate).

Lat 30°18'36", long 97°48'40", on Mr. Bailey's property about

300 ft north of the Koock's residence, 500 ft northwest of the
intersection of Petticoat Lane and Wild Basin Ledge, and 4.7 miles
northwest of State Capitol Building in Austin. Elevation, 830 ft
(approximate).

Lat 30°14'37", long 98°01'17", 25 ft north of centerline of
Fitzhugh Road at Mr. Ben Crumley's residence, 4.9 miles west of
the intersection of U.S. Hwy. 290 and Fitzhugh Road, and 9.9
miles west of Oak Hill. Elevation, 1,058 ft (approximate).

Lat 30°16'24", long 97°50'55", at Lost Creek Country Club, 150 ft
northwest of mainstenance building, 1.7 miles southwest of inter-
section of Lost Creek Blvd. and Loop 360, and 6.5 miles west of
State Capitol Building in Austin. Elevation, 638 ft (approxi-
mate) .

Lat 30°17'46", long 97°55'31", at Barton Creek at Hwy. 71 stream-
flow gaging station, 5.8 miles northwest of Oak Hill. Elevation,
781 ft (approximate).

Lat 30°14'32", long 97°46'20", at rear of Mr. Morris Kieke's
property at 2509 Thorton Road, 0.4 mi southwest of the inter-
section of Oltorf Street and Thorton Road, and 2.9 mi south of the
State Capitol Buidling in Austin. Elevation, 570 ft (approximate).

Lat 30°23'09", long 97°43'55", at Balcones Research Center about
150 ft west and 350 ft south of Civil Engineering Structures
Research building, 5,000 ft northwest of intersection at U.S.
Hwy. 183 and Farm Road 1352, and 7.7 miles north of the State
Capitol Building. Elevation, 763 ft (approximate).

-13-



Table 1l.--Locations of rain gages in the Austin area--Continued

Rain gage

Location

2-SHL

4-R

5-R

6-R

1-B0G

1-WLN

2-WLN

3-WLN

Lat 30°20'50", Tong 97°44'41", at Shoal Creek at Northwest Park
streamflow gaging station, 400 ft upstream from Shoal Creek Blvd.
bridge, 0.5 mile west of the intersection of Burnet Road and Justin
Lane, and 5.0 miles north of the State Capitol Building in Austin.
Elevation, 671 ft (approximate).

Lat 30°19'32", long 97°43'21", on the roof of the main building at
the Dept. of Public Safety, 5805 N. Lamar Blvd., 0.2 mile north of
the intersection of Lamar Blvd. and Koenig Lane, and 3.7 miles
north of the State Capitol Buidling in Austin. Elevation, 665 ft
(approximate).

Lat 30°17'46", long 97°44'22", at Hemphill Park, 5.0 ft east of
curb of Hemphill Park, 200 ft north of the intersection of Hemphill
Park and Wheeler St., and 1.6 mile north of the State Capitol
Building in Austin. Elevation, 550 ft (approximate).

Lat 30°17'08", long 97°44'01", at Waller Creek at 23rd Street
streamflow gaging station, located on the west side of San Jacinto
Blvd, 50 ft north of the intersection of San Jacinto Blvd. and
23rd St., 0.9 mile northeast of the State Capitol Building in
Austin. Elevation, 510 ft (approximate).

Lat 30°17'31", Tong 97°41'54", 50 ft behind National Weather
Service building at 3724 Manor Road, 2.9 miles northeast of State
Capitol Building in Austin. Elevation, 630 ft (approximate).

Lat 30°25'18", Tong 97°43'42", at Billie Harrel's residence, 200
ft east of Dorsett Road, 0.5 mile north of the intersection of
Duval and Dorsett Roads, and 10.2 miles north of the State Capitol
Building in Austin. Elevation, 835 ft (approximate).

Lat 30°25'48", Tong 97°40'49", at Turbine West Supply Company at

the intersection of Hydro and Turbine Streets, 0.7 mile northwest
of the Intersection of Interstate Highway 35 and Howard Lane, and
11.3 miles north of the State Capitol Building in Austin. Eleva-
tion, 790 ft (approximate).

Lat 30°20'34", long 97°39'52", at Ferguson Lane at Loredo Manu-
facturing Company, 0.9 mile northwest at the intersection of
Ferguson Lane and Springdale Road, and 6.5 miles northeast of the
Stat§ Capitol Building in Austin. Elevation, 595 ft (approxi-
mate).
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Table l.--Locations of rain gages in the Austin area--Continued

Rain gage

Location

4-WLN

5-WLN

1-ON

2-0N

1-BER

2-BER

1-LBR

1-SLA

2-SLA

Lat 30°21'39", long 97°41'49", at Mollie Barrington School on
Cooper Drive, 0.1 mile east of the intersection of Lamar Blvd.
and Cooper Drive, and 6.5 miles north of the State Capitol Bldg.
in Austin. Elevation, 690 ft (approximate).

Lat 30°20'09", long 97°41'03", at entrance road to the Showtown
Drive-In Theater, 0.25 mile north of the intersection of Cameron
Road and U.S. Hwy. 183, and 5.4 miles northeast of the State Capi-
tol Building in Austin. Elevation, 664 ft (approximate).

Lat 30°08'57", long 98°03"23", at Bullard Ranch, 2.7 miles north-
west of Driftwood on FM 150, on the north side of road in fenceline.
Elevation, 1,060 ft (approximate).

Lat 30°03'56", long 97°56'38", at Mrs. Hoskins' Ranch, 5.3 miles
southeast of Driftwood and 3.0 miles northeast of junction of FM
150 and FM 3237 and 2.5 miles south of Farm Road 967. Elevation,
885 ft (approximate).

Lat 30°11'08", Tong 97°58'11", at Ms. Guyn's residence on Nutty
Brown Road, 1.6 mile south of U.S. Hwy. 290. Gage located left of
driveway to house. Elevation, 1,067 ft (approximate).

Lat 30°09'17", long 97°54'20", at Spiller Ranch, 4.6 miles north-
west of the Marbridge School and FM 1626. Gage location on right
of ranch road just before where ranch barns are located. Eleva-

tion, 855 ft (approximate).

Lat 30°06'01", long 97°55'22", approximately 300 ft northwest of
main ranch house at the Rutherford Ranch on FM 967, 4.8 miles west
of Buda. Elevation, 875 ft (approximate).

Lat 30°13'10", long 97°56'09", at the entrance of Mrs. 0. D.
Miller's property on Derecho Road, 0.8 mile south of the inter-
section Derecho Road and U.S. Hwy. 290, and 5.7 miles southwest of
the Post Office in Oak Hill. Elevation, 1,055 ft (approximate).

Lat 37°10'34", long 97°52'06", at the entrance of the Circle C
Ranch on Wyldwood Road, 0.8 mile from the intersection of Wyldwood
Road and Brodie Lane, and 5.2 miles southwest of the intersec-
tion)of Brodie Lane and U.S. Hwy. 290. Elevation, 773 ft (approxi-
mate).
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Table 1.--Locations of rain gages in the Austin area--Continued

Rain gage

Location

1-BGS

1-WMS

2-WMS

3-WMS

Lat 30°11'18", long 97°48'26", at the Brown School about 50 ft
south and 200 ft west of the administration building and 20 ft of
the fence line, about 3,000 ft northwest of the intersection of
Manchaca Road and Dittmar Lane, and 7.0 miles of the State Capitol
Building in Austin. Elevation, 725 ft (approximate).

Lat 30°13'42", long 97°52'00", at the entrance of Mr. Welty E.
McCullough's property at 7101 Convict Hill Road, Oak Hill, 0.4
mile south of the intersection of Convict Hill Road and U.S.
Hwy. 290, and 0.8 mile southwest of the post office in Oak Hill.
Elevation, 835 ft (approximate).

Lat 30°12'25" long 97°48'01", at the rear of Mr. Wilson's property
at 1809 Stanley Avenue, 0.3 mile east of the intersection of
Berkeley Avenue and Manchaca Road, and 5.8 miles southwest of the
State Capitol Bldg., in Austin. Elevation, 700 ft (approximate).

Lat 30°14'48", long 97°53'14", at entrance to Country Aire mobile
home park on Hwy. 71, approximately 1.0 mile northwest of the
intersection of U.S. Hwy. 290 and State Hwy. 71 near QOak Hill.
Elevation, 890 ft (approximate).
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Table 2.--Weighted-mean precipitation factors for drainage basins

above stations in the Austin metropolitan area

Station Station Rain gage Weighted-mean precipitation
number name 1/ factor 2/
(abbreviated)

08154700 Bull Creek at Loop 360 1-BUL 0.57
2-BUL .43

08154950 Bee Creek at West Lake Drive 1-BEE 1.00
08155200 Barton Creek at State Highway 71 1-BAR .76
near Oak Hill 3-BAR .34

08155300 Barton Creek at Loop 360 1-BAR .59
2-BAR .15

3-BAR .26

08155550 West Bouldin Creek at 1-BOL 1.00

Riverside Drive

08156650 Shoal Creek at Steck Avenue 1-SHL 1.00
08156700 Shoal Creek at Northwest Park 1-SHL 45
2=-SHL .55

08156750 Shoal Creek at White Rock Drive 1-SHL 42
2-SHL .58

08156800 Shoal Creek at 12th Street 1-SHL 24
2-SHL .76

08157000 Waller Creek at 38th Street 4R .81
5-R .19

08157500 Waller Creek at 23rd Street 4 -R .50
5-R .40

6-R .10

08158050 Boggy Creek at U.S. Highway 183 1-B0G 1.00
08158100 Walnut Creek at Farm Road 1325 1-WLN 1.00
08158200 Walnut Creek at Dessau Road 1-WLN .51
2-WLN .49

See footnotes at end of table.
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Table 2.--Weighted-mean precipitation factors for drainage basins

above stations in the Austin metropolitan area--Continued

Station Station Rain gage Weighted-mean precipitation
number name 1/ ‘ factor 2/
(abbreviated)
08158300 Ferguson Branch at 3-WLN 1.00
Springdale Road
08158400 Little Walnut Creek at 1-SHL .34
Interstate Highway 35 4-WLN .66
08158500 Little Walnut Creek at 1-SHL .15
Manor Road 4 WLN 43
5-WLN 42
08158600 Walnut Creek at Webberville 1-WLN .25
Road 2-WLN 21
3-WLN .28
4-WLN .15
5-WLN .11
08158810 Bear Creek below Farm 1-BER 1.00
Road 1826
08158820 Bear Creek at Farm Road 1626 1-BER .66
2-BER .34
08158825 Little Bear Creek at Farm 1-LBR 1.00
Road 1626
08158840 Slaughter Creek at 1-SLA 1.00
Farm Road 1826
08158860 Slaughter Creek at 1-SLA .48
Farm Road 2304 2-SLA .52
08158880 Boggy Creek (South) at 1-BGS 1.00
Circle S Road
08158920 Williamson Creek at Oak Hill 1-WMS .16
3-WMS .84
08158930 Williamson Creek at 1-WMS 46
Manchaca Road 2-WMS .25
3-WMS .29

See footnotes at end of table.
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Table 2.--Weighted-mean precipitation factors for drainage basins
above stations in the Austin metropolitan area--Continued

Station Station Rain gage Weighted-mean precipitation
number name 1/ factor 2/
(abbreviated)
08158970 Williamson Creek at 1-WMS 0.31
Jimmy Clay Road 2-WMS .49
3-WMS .20

1/ Rain gage designations are: BUL-Bull Creek; BEE-Bee Creek; BAR-Barton Creek; BOL-
Bouldin Creek; SHL-Shoal Creek; R-Waller Creek; B0G-Boggy Creek; WLN-Walnut Creek;
BER-Bear Creek; LBR-Little Bear Creek; SLA-Slaughter Creek; BGS-Boggy Creek (South);
and WMS-Williamson Creek. See locations of rain gages on figure 1.

2/ See section on "Precipitation of data" for explanation of use of weighted-mean preci-
pitation factors
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The storm. of March 27-28 was analyzed for all stations except for those
stations where rainfall distribution was uneven, where the quality of recorded
data was poor, or where the stage-discharge relationships were poorly defined.
Other less significant storms were arbitrarily selected for analyses based on
the discharge magnitude, quality of recorded data, and distribution of rain-
fall.,

Runoff Data

Runoff data are based on discharge measurements and stage records at 16
continuous-record streamflow stations and 15 flood-hydrograph partial-record
streamflow gaging stations. Streamflow data for continuous-record gaging
stations, and for flood-hydrograph partial-record stations for the 1980 water
year are presented in downstream order in the section "Compilation of data."

Rainfall and runoff for the 1980 water year for the continuous-record
gaging stations in the Austin urban study area are summarized in table 3.
Runoff varied from 0.36 inches for the Onion Creek at Buda gage to 8.94
inches for the Waller Creek at 38th Street gage, which was 1 percent and 31
percent of the basin's annual weighted-mean rainfall, respectively. Detailed
storm rainfall and runoff records for each gaging station are shown in the
section "Compilation of data."

Water-Quality Data

Water-quality data were collected at 20 streamflow locations during the
1980 water year. The locations of the streamflow water-quality data-collection
sites are shown on figure 1. Water-quality samples are collected and analyzed
during various flow and seasonal conditions so that the variations in the water
quality may be documented for future analysis. Four of these water-quality data-
collection sites are equiped with automated samplers that collect discrete
samples during storms. These four automated samplers are located at the gaging
stations Barton Creek at Loop 360, Shoal Creek at 12th Street, Boggy Creek at
Highway 183, and Bull Creek at Loop 360. The peak discharges associated with
the water-quality samples collected during storms at all the gaging stations
are shown in table 4,

Water-quality data were also collected at eight sites on Lake Austin and at
11 sites on Town Lake. The locations of these sites are shown on figures 2
and 3 respectively, and the analyses of these sampes are given in the "Compila-
tion of data" section in this report.

Water-quality data were collected from 33 wells in Travis County and from 12

wells in Hays County. The locations of these sites are shown on figures 4 and
5, and the analyses of these samples are given in table 20.
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Figure 5.-Ground-water data-collection sites in Hays County
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Table 3.~-Rainfall and runoff data for selected continuous-record
gaging stations in the Austin urban study area, 1980 water year

Weighted-mean Total Ratio of
Station rainfall runoff runoff to
(inches) (inches) rainfall
Bull Creek at Loop 360, near 31.96 4,26 0.13
Austin, Tex. (08154700)
Barton Creek at State Highway 30.95 2.00 .06
71 near Oak Hill, Tex.
(08155200)
Barton Creek at Loop 360, 30.74 1.28 .04
Austin, TX (08155300)
Shoal Creek at Northwest Park, 29.85 2.63 .09
Austin, TX (08156700)
Waller Creek at 38th Street, 29.13 8.94 .31
Austin, TX (03157000)
Waller Creek at 23rd Street, 29.52 8.04 27
Austin, TX (08157500)
Boggy Creek at U.S. Hwy. 183, 27.04 3.02 .11
Austin, TX (08158050)
Walnut Creek at Webberville 33.11 4.60 .14
Road, Austin, TX (08158600)
Onion Creek near Driftwood, 25.76 1.35 .05
TX (08158700
Onion Creek at Buda, TX 26.95 .36 .01
(08158800)
Bear Creek at Farm Road 1826 33.53 4,32 .13

near Driftwood, TX
(08158810)
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Table 3.--Rainfall and runoff data for selected continuous-record
gaging stations in the Austin urban study area, 1980 water year--Continued

Weighted-mean Total Ratio of
Station rainfall runoff runoff to
(inches) (inches) rainfall
Slaughter Creek at Farm Road 33.53 4,32 .13
1826 near Austin, Tex. (08158840)
Williamson Creek at Oak Hill, 32.91 4.84 .15
Austin, Tex. (08158920)
Williamson Creek at Jimmy Clay 33.05 1.79 .05

Road, Austin, TX (08158970)

Note: See "Remarks" paragraph of station descriptions in the section
"Compilation of data" for information about regulation or diversion.
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Table 4.--Peak discharges associated with water-quality
samples collected during storms

Water-quality sample Peak flow
Station Station Date Time Instanta- Date Time (Ft3/s)
no. name neous
flow
(ft°/s)
08154700 Bull Creek at Mar. 27 (4 samples) -- Mar. 27 1530 465
Loop 360 near Apr. 25 (2 samples) -- Apr. 25 0315 380
Austin, Tex. May 8-9 (5 samples) -- May 8 0830 500
08155300 Barton Creek Apr. 15 1050 21 Apr. 15 0100 27
at Loop 360, Apr. 25 1350 6.8 Apr. 25 2030 40
Austin, Tex. May 12 1630 195 May 12 2300 586
08156800 Shoal Creek at Apr. 25 1315 61 Apr. 25 0715 999
12th Street, May 12 1100 116 May 11 1000 1,900
Austin, Tex. Sept.19 (4 samples) -- Sept.19 0530 996
08158700 Onion Creek Sept.30 1210 118 Sept.30 0700 232
near Driftwood,
Tex.
08158800 Onion Creek at May 14 1320 447 May 14 0530 953
Buda, Tex. May 28 1330 1.3 May 21 1000 1,100
08158825 Little Bear Apr. 25 (2 samples) -- Apr. 25 0415 3.3
Creek at Farm
Road 1626 near
Manchaca, Tex.
08158860 Slaughter Creek May 13 1030 32 May 12 1645 268
at Farm Road
2304 near
Austin, Tex.
08158920 Williamson Creek Apr. 25 1045 1.7 Apr. 25 0345 164
at Oak Hill, Tx
08159000 Onion Creek at May 14 1420 895 May 13 2400 2,580

U.S. Hwy. 183
near Austin,
Tex.
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Ground-Water Data

Ground-water data for the Austin urban study area consist of well and
spring inventories, water-quality sampling, and water-level measurements. These
data are presented in the section “Compilation of data." The descriptions and
characteristics of the wells and springs inventoried by the U.S. Geological
Survey and the water-level mesurements from the annual water-level survey are
presented in table 19. The water-quality data from the wells and springs are
shown in table 20, and the monthly water-level measurements made at the
observation wells are presented in table 21.

The data are listed according to a well-numbering system which is used
throughout the State, and which was developed by the Texas Department of
Water Resources. The well-numbering system consists of a two-letter county-
designation prefix plus a seven-digit well number. The two-letter prefix
for Travis County is YD, and the prefix for Hays County is LR. Each one-degree
quadrangle in the State is given a number consisting of two digits from 01
through 89. These are the first two digits of the well number. Each 1-degree
quadrangle is divided into 7-1/2-minute quadrangles which are given two-digit
numbers from 01 through 64. These are the third and fourth digits of the well
number. Each 7-1/2-minute quadrangle is divided into 2-1/2-minute quadrangles
which are given a single-digit number from 1 through 9. This is the fifth
digit of the well number. Each well or spring located within a 2-1/2-minute
quadrangle is given a two-digit number beginning with 01, according to the
order in which it was inventoried. These are the last two digits of the
numbering system.

Only the last three digits of the well-numbering system are shown at each
of the ground-water data-collection sites on figures 4 and 5; the second
two digits are shown in or near the northwest corner of each 7-1/2-minute
quadrangle; and the first two digits are shown by the large block numbers 57,
58, 67, or 68.

The ground-water portion of this urban-hydrology project is composed of a
study of the Edwards aquifer that is in hydrologic circulation with Barton
Springs. The Edwards aquifer in this area is composed of the Edwards Limestone
and Georgetown Limestone. In order to appraise the quantity and quality of
the water in this portion of the Edwards aquifer, the inflow (recharge) to the
aquifer and outflow (springflow and pumpage) from the aquifer must be defined.

During the calendar year 1980, the total ground-water pumpage from the
Edwards aquifer that is in hydrologic circulation with Barton Springs was about
3,600 acre-feet. About 2,700 acre-feet of this pumpage represents the usage of
approximately 25 major users (public supply, commercial, and industrial) as
reported to the Texas Department of Water Resources. The remaining 900 acre-
feet of pumpage is composed of domestic usage (760 acre-feet) and Tlivestock
usage (140 acre-feet). The estimated total discharge as springflow from the
aquifer was 36,900 acre-feet, of which about 33,900 acre-feet was from Barton
Springs and the remaining 3,000 acre-feet was from Cold and Deep Eddy Springs.
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The majority of the recharge to the aquifer occurs through faults associated
with the Balcones fault zone. These faults cross several creeks southwest of
Austin, and some of the flow in these creeks enters the Edwards aquifer through
these faults. The six major creeks that provide the majority of the recharge
are Barton, Williamson, Slaughter, Bear, Little Bear, and Onion Creeks.

Except for Little Bear Creek, flow-loss studies were conducted on all
these creeks in order to determine the quantity and location of these flow
losses. From this study, the two points on each creek that make up the upstream
and downstream border of the flow-loss zones were determined, and thus the
"recharge zone" was determined. The locations, desriptions, and flow data for
the flow-loss study are given in table 5. Water-quality samples were taken at
several sites during the flow-loss study in order that the water quality with
reference to a few selected constituents can be compared at several sites.
These water-quality data from the flow-loss study are presented in table 6.

A progress report on the ground-water portion of the urban-hydrology
project is presently being prepared and will be available in the near future.
This report will include a section on the flow-loss studies and will offer
interpretations regarding the ground-water hydrology of the Edwards aquifer
that supplies water to Barton Springs.
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Table 6.--Water-quality data for recharge flow-1oss study

Stream-  Speci- Hard- Hard- Coli- Coli- Strep-
Site Stream Date flow fic pH Temper- ness ness form form tococci
no. 1980 instan- con- (units) ature (mg/1 noncar- total, fecal fecal
tangous duct- °C) as bonate immed. 0.7 KF AGAR
(ft°/s) ance CaC03) (mg/1 (cols. UM-MF {cols.
(micro- CaC03) per (cols. per
mhos) 100 m1) per 100 m1)
100 ml )
1 Barton Creek May 29 61.0 456 7.7 26.5 220 15 1,200 8 20
7 Barton Creek do. 77.6 454 7.8 24,5 220 13 1,100 44 37
11 Barton Creek do. 66.3 404 7.9 26.0 200 31 1,100 17 36
16 Barton Creek do. 46.2 411 7.9 27.0 200 14 1,300 360 90
17 Barton Creek do. 76 443 7.6 25.5 220 12 2,700 400 100
1 Williamson May 20 6.79 631 8.0 19.5 330 22 1,200 280 600
Creek
2 Tributary to do. 1.16 499 8.2 23.0 260 16 180 170 76
Williamson
Creek
5 Williamson do. 5.96 553 8.3 27.5 270 28 800 88 68
Creek
7 Williamson May 21 1.87 521 8.2 23.0 250 32 900 170 480
Creek
9 Williamson May 20 .83 466 8.3 25.3 230 27 200 72 8
Creek
15 Williamson do. .37 576 7.7 21.4 280 33 2,000 440 450
Creek
3 Bear Creek May 23 38 534 8.0 20.0 270 11 740 100 220
4 Bear Creek do. 50.5 540 8.1 20.0 290 30 380 60 100
6 Bear Creek do. 36.2 485 8.2 22.0 290 32 200 130 - 48
8 Bear Creek do. 23.8 498 8.2 23.0 260 27 1,400 200 22b‘\
10 Bear Creek do. 17.0 504 8.2 22.5 260 27 2,000 150 420
1 Onion Creek May 28 92.7 465 7.8 25.0 230 14 420 96 130
5 Onion Creek do. 91.5 515 8.0 25.5 220 4 1,100 14 23
7 Onion Creek do. 35.7 424 8.0 25.5 210 11 400 14 31
11 Onion Creek do. 1.32 378 7.7 31.5 170 21 1,200 8 7
19 Onion Creek do. 19.4 510 7.8 27.5 210 13 370 48 61
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Table 6.--Water-quality data for recharge flow-1o0ss study--Continued

Calctum Magne- Sodium, Sodium, Potas- Bicar- Nitro- Sulfate Fluo- Chlo- Solids,

Site Stream Date dis- sium, dis- adsorp- sium bonate gen dis- ride ride, sum of
no. 1980 solved dis- solved tion dis- (mg/1 Nitrate solved dis- dis- consti-
(mg/1 solved (mg/1 ratio solved as total (mg/1 solved solved tuents,
as Ca) (mg/1 as Na) (mg/1 HCO3)  (mg/1 as SOz) (mg/1  (mg/1 dis-
as Mg) as K) as N) as F) as C1) solved
{mg/1)
1 Barton Creek May 29 60 17 6.3 0.2 1.0 250 1.5 18 0.2 11 245
7 Barton Creek do. 61 16 6.4 .2 1.0 250 1.9 19 .2 11 246
11 Barton Creek do. 54 16 6.2 .2 1.1 210 1.5 29 .2 3.0 220
16 Barton Creek do. 63 17 6.4 2 1.1 230 1.2 18 .2 11 228
17 Barton Creek do. 59 17 7.4 W2 1.2 250 2.8 19 .2 11 247
1 Williamson May 20 89 25 12 .3 1.0 370 2.8 30 2 18 366
Creek
2 Tributary to do. 72 20 5.4 .1 .5 300 3.0 16 .2 7.8 276
Williamson
Creek
5 Williamson do. 70 24 12 .3 1.0 300 2.1 33 .2 17 312
Creek
7 Williamson May 21 59 24 11 .3 1.1 260 3.1 32 2 18 279
Creek
9 Williamson May 20 55 23 11 .3 1.1 250 2.0 31 .2 17 268
Creek
15 Williamson do. 92 12 12 .3 3.1 300 5.6 40 .3 23 339
Creek
3 Bear Creek May 23 83 16 7.0 .2 1.0 320 4.3 20 .2 12 305
4 Bear Creek do. 89 17 6.9 2 1.0 320 4.6 19 .2 11 311
6 Bear Creek do. 85 18 7.4 .2 1.1 310 3.2 19 .2 11 303
8 Bear Creek do. 78 17 7.0 .2 1.3 290 3.8 20 .2 11 287
10 Bear Creek do. 78 15 6.6 .2 1.5 280 2.8 21 .2 10 280
1 Onion Creek May 28 68 14 6.3 .2 1.3 260 3.2 20 .2 10 257
5 Onion Creek do. 66 14 6.1 .2 1.2 260 3.1 19 .2 10 254
7 Onion Creek do. 60 14 6.0 .2 1.3 240 2.8 19 .2 10 237
11 Onion Creek do. 51 10 6.3 .2 2.2 180 2.3 20 .2 11 196
19 Onion Creek do. 66 11 16 .5 2.5 240 3.6 32 .2 17 272
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LOCATION.--Lat 30°23'30",
Mansfield Dam,

COLORADO RIVER BASIN

08154510 COLORADO RIVER BELOW MANSFIELD DAM, AUSTIN, TX

long 97°54'28",

12.9 mi (20.8

Travis County,

Hydrologic Unit
km) northwest of the State Capitol at Austin,

12090205,

at the downstream side of
and at mile 318.0 (511.7 im).

DRAINAGE AREA,--38,130 mi? (98,760 km?), approximately, of which 12,880 mi? (33,360 km?) probably is noncontrib-
uting.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1974 to current year.

GAGE.--None.

REMARKS.--Water-discharge records fair.

Daily discharge record is based on daily releases from Lake Travis.

COOPERATION.-~All records of releases were furnished by the Lower Colorado River Authority.
AVERAGE DISCHARGE.--6 years, 1,691 ft'/s (47.89 m’/g), 1,225,000 acre-ft/yr (1.51 km’/yr).
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CAL YR 1979 TOTAL 325301.00

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 25,300 ft'/s (716 m'/s) Apr. 17-19, 1977; no flow at
EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 3,840 ft’/s (109 m®/s) Feb. 26; no flow at times.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
MEAN VALUES

NOovV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
.00 .00 .00 .00 .00 472 1820 2190 2180 1600 2750
249 .00 .00 .00 .00 323 1800 2280 2900 1900 2300
.00 381 .00 .00 .00 224 1680 2400 2240 1880 2390
.00 .00 .00 .00 .00 217 1680 2350 2500 2120 2380
.00 45 .00 .00 .00 315 1620 2430 2340 1830 2070
252 .00 .00 .00 .00 263 1900 2170 2640 1790 2270
.00 .00 .00 .00 .00 263 1730 2440 2340 1940 1510
.00 .00 .00 .00 .00 999 3N 2270 2270 1850 1140
.00 .00 19 .00 .00 910 653 2280 2290 230 1590
.00 .00 .00 .00 .00 1060 1050 2590 2120 199 1710
.00 34 .00 .00 .00 851 1050 2380 2540 1730 1530
.00 126 181 .00 .00 1200 1080 2280 1930 2120 1360
.00 .00 .00 .00 .00 .00 25 2290 1860 2190 1330

1Al .00 .00 .00 538 1450 .00 2270 2320 2180 1380
.00 .00 .00 .00 302 1480 .00 2220 2120 2100 1420
.00 .00 226 .00 296 1640 .00 2600 1490 2270 1680
.00 166 .00 .00 297 1650 .00 2120 1650 2180 1660
.00 .00 10 .00 306 1570 .00 2080 2300 2160 1640
.00 .00 .00 .00 309 1580 197 2890 1760 2320 1910
.00 .00 .00 .00 304 1700 137 2830 2110 2320 1780
.00 .00 .00 .00 409 1780 1030 2260 1720 2330 1770
.00 .00 .00 .00 408 1760 1700 2220 1750 2180 1890
.00 .00 .00 .00 408 1800 1900 2250 1810 2570 1940
.00 .00 .00 .00 406 1770 1910 2730 1660 2480 1800
.00 .00 .00 2690 599 1800 1760 2570 1590 2590 1910
395 417 .00 3840 601 2110 2060 2450 1580 2490 1200
.00 .00 .00 1440 83 1900 1790 2390 1690 2540 1130
.00 .00 .00 .00 599 1890 2140 2600 1590 2420 1020
.00 .00 .00 122 599 2430 2520 2190 1770 3170 110
.00 .00 .00 -—- 599 1720 2200 2790 1550 2500 569
- .00 .00 - 613 -~- 1970 - 1950 3060 -
967.00 1169.00 436.00 8092.00 7676.00 37127.00 37773.00 71810 62560 65239 50139
32.2 37.7 14.1 279 248 1238 1218 2394 2018 2104 1671
395 417 226 3840 613 2430 2520 2890 2900 3170 2750
.00 .00 .00 .00 .00 .00 .00 2080 1490 199 569
1920 2320 865 16050 15230 73640 74920 142400 124100 129400 99450

MEAN 891 MAX 8590 MIN ,00 AC-FT 645200
MEAN 953 MAX 3840 MIN .00 AC-FT 692200

WTR YR 1980 TOTAL 348976.00
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COLORADO RIVER BASIN

08154510 COLORADO RIVER BELOW MANSFIELD DAM, AUSTIN, TX--Continued

PERIOD OF RECORD.--Chemical analyses:

DATE
JUN

g
08...

12...
SEP
12...

DATE

JUN
10...

JUL
08...

AUG

SEP
12...

SPE- OXYCEN,

CIFIC DIS- OXYGEN HARD~

CON- SOLVED DEMAND, HARD-~ NESS, CALCIUM

DUCT- TEMPER- OXYGEN, (PER- BIOCHEM  NESS NONCAR- DIS-

ANCE PH ATURE, DIS- CENT UNINHIB (MG/L  BONATE SOLVED
TIME (MICRO- WATER SOLVED SATUR- 5 DAY AS (MG/L (MG/L

MHOS) (UNITS) (DEG C) (MG/L) ATION) (MG/L) CACO3) CACO3) AS CA)
1150 500 7.5 14.0 7.2 n .6 190 37 41
0910 447 7.4 15.0 5.8 57 .6 190 4 4
1210 485 7.2 16.0 3.6 37 -- 180 37 41
1540 521 7.4 21.0 3.3 37 .2 190 3 40

MAGNE~ SODIM POTAS~ CHLO- FLUO-
SIUM., SODIWM, AD- SIUM, BICAR- . SULFATE  RIDE, RIDE,
DIS- DIS~ SORP- DIS- BONATE CAR-. DIS- DIs- DIS-
SOLVED SOLVED TION SOLVED MG/L BONATE SOLVED  SOLVED  SOLVED
(MG/L (MG/L RATIO (MG/L AS (MG/L (MG/L (MG/L (MG/L
AS MG) AS NA) AS X) HCO3) AS CO03) AS SO04) AS CL) AS F)
22 25 .8 3.3 190 0 29 43 .2
21 25 .8 3.4 180 0 29 42 .3
20 25 .8 3.1 180 0 30 44 .3
21 25 .8 3.2 190 0 29 48 .3
SOLIDS, NITRO-
SILICA, SUM OF NITRO- NITRO- NITRO- NITRO~ NITRO~ GEN, AM-

DIS- CONSTI- GEN, GEN, GEN, GEN, GEN, MONIA +  PHOS-

SOLVED TUENTS, NITRATE NITRITE NO2+NO3 AMMONIA ORGANIC ORGANIC PHORUS,

(MG/L DIS- TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

AS SOLVED (MG/L (MG/L MG/L MG/L (MG/L (MG/L (MG/L

S102) (MG/L) AS N) AS M) AS N) AS N) AS N) AS N) AS P)
8.8 265 .06 .00 .06 .00 .50 .50 .010
8.4 259 A2 .00 12 .04 W73 .77 .010
8.6 261 .04 .00 .04 .00 .26 .26 .010
8.9 269 .00 .00 .00 .01 .48 .49 .010

WATER-QUALITY RECORDS

June to September 1980.

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
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BULL CREEK DRAINAGE BASIN

The locations of surface-water data-collection sites in the Bull Creek
drainage basin are shown on figure 6.

A summary of storm rainfall and runoff data for the basin is shown in
table 7.

The peak discharges associated with water-quality samples collected during
storms at the Bull Creek at Loop 360 site are shown in table 4.

Daily and monthly rainfall totals for the 1980 water year are given in
table 17.
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Figure 6.-Locations of surface-water data-collection sites in the Bull Creek drainage basin
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COLORADC RIVER BASIN
08154700 BULL CREEK AT LOOP 360 NEAR AUSTIN, TX

LOCATION.--Lat 30°22'19", long 97°47'04", Travis County, Hydrologic Unit 12090205, on right bank at downstream
side of bridge at Loop 360, 1.0 mi (1.6 km) upstream from West Fork Bull Creek and Farm Road 2222, and 7.1 mi
(11.4 km) northwest of the State Capitol Building in Austin.

DRAINAGE AREA.--22.,3 mi? (57.8 km?).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1976 to July 1978 (operated as a flood-hydrograph partial-record station only), July 1978
to current year.

GAGE.--Water-stage recorder, concrete control, and crest-stage gage. Datum of gage is 534.08 ft (162.788 m) Na-
tional Geodetic Vertical Datum of 1929 (levels from city of Austin bench mark).

REMARKS.--Water-discharge records good. No known regulation or diversion above station. There are two recording
rain gages in the basin above the station. This station is part of a hydrologic research project to study the
rainfall-runoff relationship for the Austin urban-rural areas.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,420 ft?/s (40.2 m?/s) Apr. 18, 1976, gage height, 6.09 ft
(1.856 m); minimum discharge not determined.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft®/s (5.66 m?/s) and maximum (*):

Date Time Discharge Gage height Date Time Discharge Gage height
(fe?/s)  (m*/s) (ft) (m) (ft3/s) (m*/s) (ft) (m)
Mar. 27 1530 465 13.2 4.76  1.451 May 13 2115 219 6.20 4.01 1.222
Apr. 25 0315 381 10.8 4.53  1.381 May 15 1915 302 8.55 4.29 1.308
May 8 0830 *500 14.2 4.85 1.478 Sept. 19 0445 203 5.75 3.95 1.204
May 12 115 292 8.27 4.26 1.298

Minimum discharge, 0.12 ft?/s (0.003 m?/s) July 31 to Aug. 6.

DISCHARGE, IN CUBIC FRET PkR SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 .21 42 .62 2.5 2,7 4.5 14 31 13 1.8 12 .16
2 21 .38 62 2.4 2.7 4.3 14 16 12 1.5 .12 .16
3 .21 .38 .62 2.2 2.7 4.4 13 13 11 1.0 A2 .16
4 .21 4l 62 2.0 2.7 4.8 1 12 9.7 .91 .12 .18
5 .25 48 66 2.0 2.7 4.4 9.9 n 8.3 .81 2 .21
6 .25 .72 .72 2.0 2.7 4.3 9.5 10 8.1 .81 .12 1.6
7 .25 .72 .72 2.0 4,7 Lok 8.7 22 7.7 .81 .21 9.6
8 .25 .72 .72 1.8 8.5 4.6 7.3 135 7.4 72 W27 3.2
9 .25 .69 .72 1.8 10 4ok 6.7 48 7.2 .63 .25 2,0
10 .25 .66 72 2.0 6.3 4.4 6.4 36 7.3 .52 .60 1.3
1 25 .7 .72 2.1 5.3 3.8 6.4 30 7.0 47 W41 .88
12 .25 .62 4.2 1.8 4.7 4.3 14 60 6.6 b2 .34 .76
13 25 .62 2,0 1.8 4.5 3.9 22 89 5.8 .37 .34 .62
14 .25 .62 1.3 1.8 4.4 3.4 15 95 5.4 .33 .33 .60
15 .25 .62 1.3 1.8 4.4 3.4 13 97 5.2 .29 .29 .54
16 .29 .62 1.3 1.8 8.3 4.0 12 92 4.7 .25 .29 .52
17 34 .62 1.2 5.2 5.8 4.3 1" 63 4.7 .25 .63 .47
18 34 78 1.0 3.0 5.4 3.4 9.5 51 4.4 .24 .76 W43
19 .34 .70 1.0 2.5 5.1 3.4 8.7 48 4.7 .21 .54 25
20 .34 N 1.0 2.4 5.0 3.5 7.8 40 3.5 .21 .37 3.3
21 .34 1.9 1.0 4.1 4.9 3.3 7.3 35 7.0 .21 .33 1.4
22 .34 .86 2.5 5.9 4.7 3.0 7.2 32 3.9 .21 .32 .97
23 .34 .81 4.9 4.6 4.7 3.0 7.2 28 2.8 .21 .25 81
24 .34 .77 2.6 3.7 4.5 3.0 7.2 26 4.0 .21 .24 .79
25 .29 .88 2.0 3.5 4.3 3.3 52 24 4.0 .21 .2 1.0
26 .29 75 1.8 3.4 4.1 3.4 16 23 2.1 .21 .21 1"
27 .29 .72 1.6 3.0 4.1 130 12 20 2.5 .21 .21 6.5
28 .29 .69 7.4 3.0 4.1 44 n 18 1.7 .21 .16 8.0
29 .29 .62 6.2 3.0 4.8 25 10 17 2.0 .16 .16 4.5
30 2.0 .62 3.9 3.0 - 19 12 16 2.0 .16 .16 7.1
3 .76 .- 2.9 2.9 ~-- 15 --- 14 --- 2 .16 -——-
TOTAL 10.8) 20,82 58.56 85.0 138.8 333.9 361.8 1252 175.9 14.67 8.76 93.76
MEAN .35 .69 1.89 2,74 4.79 10.8 12,1 40.4 5.86 .47 .2 3.13
MAX 2.0 1.9 7.4 5.9 10 130 52 135 13 1.8 .76 25
MIN .21 .38 .62 1.8 2.7 3.0 6.4 10 1.7 .12 12 .16
CFSM .02 .03 .09 W12 22 .48 .54 1.81 .26 .02 .01 .14
IN. .02 .03 .10 .14 .23 56 .60 2,09 .29 .02 .01 .16
AC-FT 21 4) 116 169 275 662 718 2480 349 29 17 186
(tt) .84 .83 3.30 1.57 2.10 4.03 4.77 6.25 .78 .06 .88 6.55

CAL YR 1979 TOTAL 2556.38 MEAN 7.00 MAX 59 MIN .21 CFSM .31 IN 4.26 AC-FT 5070 tt 29.33
WTR YR 1980 TOTAL 2554.78 MEAN 6.98 MAX 135 MIN .12 CFSM .31 IN 4,26 AC-FT 5070 tt 31.96

tt Weighted-mean rainfall on watershed, in inches, based on two rain gages.
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COLORADO RIVER BASIN

08154700 BULL CREEK AT LOOP 360 NEAR AUSTIN, TX--Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.--Chemical, biochemical, and pesticide analyses: April 1978 to current year. Radiochemical
analyses: October 1979 to September 1980.
WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
SPE- OXYGEN,
CIFIC DIS-  OXYGEN
STREAM-  CON~- COLOR SOLVED DEMAND,
FLOW, DUCT- TEMPER- (PLAT- TUR-  OXYGEN, (PER-  BIOCHEM
INSTAN-  ANCE PH ATURE, INUM BID- DIS- CENT  UNINHIB
TIME TANEOUS (MICRO-  FIELD WATER COBALT ITY SOLVED  SATUR- 5 DAY
DATE (CFs) MHOS) (UNITS) (DEG C)  UNITS) (NTU) (MG/L)  ATION) (MG/L)
ocT
29... 1035 .29 699 8.0 21.5 5 1.0 7.2 82 .7
JAN
14... 1005 1.8 638 8.3 10.0 10 5.0 10.4 9% .6
MAR
27... 0935 114 224 7.9 14.5 40 740 9.9 103 2.9
27... 1300 157 475 8.1 .- -- -- -- -- --
27... 1400 274 434 8.1 - -- -- -- -- -
27... 1510 441 366 8.3 -- -~ -- -- -- --
APR
25... 0305 154 509 8.2 -- 5 370 -- -~ 17
25... 0335 216 303 8.0 .- 20 3800 -~ -- 22
MAY
08... 0935 154 318 8.1 -- 20 310 -- -- 14
08... 1005 500 413 8.0 -- 20 1100 -- -- 17
08... 1235 340 306 8.0 -- 60 610 -- -- n
08... 1535 211 390 8.1 -~ 30 260 -- -- 7.2
09... 1030 48 530 8.1 18.5 20 21 9.1 97 6.3
COLI- COLI~ STREP~
FORM, FORM, TOCOCCI HARD~ MAGNE - sSODIUM
TOTAL, FECAL, FECAL, HARD- NESS, CALCIUM SIuM, SODIUM, AD-
IMMED. 0.7 KF AGAR NESS NONCAR -~ DIS-~ DIS- DIS- SORP-
(COLS. UM-MF (COLS. (MG/L BONATE SOLVED SOLVED SOLVED TION
PER (COLS./ PER AS (MG/L MG/L MG/L MG/L RATIO
DATE 100 ML) 100 ML) 100 ML)  CACO3) CACO3) AS CA) AS MG) AS NA)
ocT
29.. 480 35 100 -- -- -~ - -~ --
JAN
14.. 850 K14 26 260 74 69 22 27 .7
MAR
27... 27000 14000 82000 99 18 3 5.2 5.6 .2
27... -~ -- -- 190 59 52 14 22 .7
27. -- -- .- 170 39 50 12 19 .6
27... -= .- -- 170 27 47 12 13 W4
APR
25... -~ -- -- 240 66 64 19 18 .5
25... -- -- -- 140 33 46 6.3 8.6 .3
MAY
08... 82000 18000 17000 150 33 44 9.1 8.7 .3
08... 110000 15000 13000 180 33 54 " 16 .5
08... 76000 17000 21000 150 26 45 8.8 8.0 .3
08... 25000 12000 15000 190 30 58 12 10 .3
09... 22000 1700 9300 260 41 77 17 14 RA
SOLIDS, SOLIDS,
POTAS~ CHLO- FLUO~ SILICA, SUM OF RESIDUE
SIUM, BICAR- SULFATE RIDE, RIDE, DIS- CONSTI- AT 105
DIS-  BONATE CAR- DIS- DIS- DIS- SOLVED TUENTS, DEG. C,
SOLVED MG/L BONATE SOLVED SOLVED SOLVED (MG/L DIS- SuS-
(MG/L AS (MG/L (MG/L (MG/L (MG/L AS SOLVED PENDED
DATE AS K) HCO3) AS CO3) AS S04) AS CL) AS F) S102) (MG/L) (MG/L)
oCcT
29.. -- -- -- - -- -- -- - 1
JAN
14... 1.6 230 0 Al 51 .2 5.8 361 [
MAR
27... 2.4 98 0 25 9.0 B 5.3 132 1180
27... 2.6 160 0 54 33 .1 5.6 262 --
27.. 2.6 160 0 47 27 .1 6.1 243 --
27... 2.0 170 0 32 21 . 6.1 217 --
APR
25... 2.0 210 0 48 30 .2 6.3 291 1380
25... 3.7 130 0 33 1" .2 7.7 181 2920
MAY
08.. 2.1 140 0 28 12 .2 6.1 179 1280
08... 2.4 180 0 34 18 .2 6.3 23 2500
08... 2.3 150 0 21 K] .2 6.5 177 1410
08.. 2.2 200 0 25 16 .2 8.1 230 436
09... 1.9 270 0 35 18 .2 9.9 306 39



DATE

JAN
14...

APR
25...

COLORADO RIVER BASIN

08154700 BULL CREEK AT LOOP 360 NEAR AUSTIN, TX--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

NITRO-
SOLIDS, NITRO- NITRO- NITRO- NITRO- NITRO- GEN,AM-
VOLA- GEN, GEN, CEN, CEN, GEN, MONIA + PHOS-
TILE, NITRATE NITRITE NO2+NO3 AMMONIA ORGCANIC ORGANIC PHORUS,
SUS- TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  TOTAL
PENDED (MG/L (MG/L (MG/L (MG/L MG/L (MG/L  (MG/L
DATE (MG/L) ASN) ASN) ASN) ASN) ASN) ASN)  AS P)
oCT
29, 1 .00 .00 .00 .02 .42 44 .010
JAN
14... 0 .00 .00 .00 .00 A4 a4 .010
MAR
27... 156 .70 .01 71 .18 3.3 3.5 .500
27.. -- .80 .04 .84 19 4.7 4.9 470
27.. -- .50 .03 .53 .22 8.6 8.8 .550
27... -- .23 .01 24 R 9.9 10 .560
APR
25... 128 16 .00 16 .00 2.3 2.3 .280
25... 628 .60 .01 .61 48 13 13 1.700
MAY
08... 146 .63 .01 .64 1 8.6 8.7 .360
08.. 212 .31 .ot .32 .10 8.3 8.4 .580
08... 144 .55 .01 .56 KR 3.3 3.4 .370
08... 26 .56 .01 .57 .07 1.3 1.4 .160
09... 0 .67 .01 .68 .03 .57 .60 .040
CHRO-
ARSENIC BARIUM, CADMIUM MIUM, COPPER,  IRON,
DIS-  DIS- DIS- DIS- DIS- DIS-
SOLVED SOLVED  SOLVED SOLVED SOLVED  SOLVED
TIME  (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS AS) AS BA) AS CD) AS CR) AS CU) AS FE)
JAN
14... 1005 0 50 < 0 0 <10
MAR
27. 0935 1 20 9l 10 3 160
27... 1300 1 40 <1 0 & <10
27.. 1400 1 40 a 0 3 40
27... 1510 1 40 4 0 2 50
APR
25... 0305 1 50 Q 0 2 20
25... 0335 3 30 < 0 3 270
MANGA- SELE-
LEAD, NESE, MERCURY NIUM, SILVER, ZINC,
DIS- DIS- DIS- DIS- DIS- DIS-
SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
(UG/L (UG/L  (UG/L  (UG/L (UG/L  (UG/L
DATE  AS PB) AS MN) AS HG) AS SE) AS AG) AS ZN)
JAN
14.. 0 < A 0 0 <3
MAR
27... 4 9 R 0 0 7
27... 1 <1 .2 0 0 <3
27... 0 1 A 0 0 <3
27... 1 2 .2 0 0 <3
APR
25.. 0 2 N 0 0 5
25... 3 30 .0 0 0 9
CROSS  GROSS  CROSS  GROSS  GROSS  CROSS  GROSS  GROSS
ALPHA, ALPHA, ALPHA, ALPHA,  BETA, BETA, BETA, BETA,
DIS-  SUSP. DIS-  SUSP. DIS-  SUSP. DIS-  SUSP.
SOLVED TOTAL  SOLVED TOTAL  SOLVED TOTAL  SOLVED TOTAL
(PCI/L  (PCI/L  (UG/L (UG/L  (PCI/L  (PCI/L (PCI/L  (PCI/L
TIME AS AS AS AS AS AS AS SR/ AS SR/
U-NAT)  U-NAT) U-NAT) U-NAT) CS-137) CS-137)  YT-90)  YT-90)
1005 <5.0 <.3 e <4 3.0 <4 <2.8 <4
0305 <3.1 29 4.5 43 .2 20 2.2 19

CARBON,

43
160

100
100
57

RADIUM
226,
DIS-

SOLVED,

RADON
METHOD
(PCI/L)

.09
.16

URANIUM
DIS-
SOLVED,
EXTRAC-
TION
(UG/L)

.90
.66



DATE

JAN
14,..
AR

27...

DATE

JAN
Theus
AR

2740

COLORADO RIVER BASIN

08154700 BULL CREEK AT LOOP 360 NEAR AUSTIN, TX--Continued

WATER QUALITY

TIME

1005
0935

DI-
ELDRIN
TOTAL
(uG/L)
.00

.00

METHYL
PARA-

(UG/L)

.00
.00

PCB
TOTAL
(UG/L)
.00

.00

ENDO-
SULFAN,

TOTAL
(uG/L)
.00

.00

METHYL
TRI-

(UG/L)

.00
.80

DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

NAPH-
THA-
LENES,

POLY~
CHLOR.
TOTAL
(UG/L)

.0
.0

(uG/L)

.00
.00

ALDRIN,

(UG/L)

.00
.00

PARA-
(UG/L)

.00
.00
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CHLOR-
DANE,
TOTAL
(UG/L)
.0

.0

HEPTA-
CHLOR,
TOTAL

(UG/L)

.00
.00

TOX-

(UG/L)

TOTAL

(UG/L)
.00
.00

HEPTA-
CHLOR
EPOXIDE
TOTAL

(UG/L)

.00
.00

TOTAL
TRI-

THION

(ue/L)

.00
.00

DDE,
TOTAL
(uc/L)

.00

.00

LINDANE

TOTAL
(us/L)
.00

.00

2,4-D,

TOTAL

(ue/L)
.01
.22

DDT,
TOTAL
(Ue/L)

.00
.00

MALA-
THION,
TOTAL
(ue/L)
.00

.02

2,4,5-T
TOTAL
(UG/L)

.00
.02

DI~
(UG/L)

.00
.28

SILVEX,
TOTAL
(UG/L)

.00
.00



|
|

ACCuM,
RUNOFF
INe

WATER YEAR

In

DISCHARGE |
CFs

1930

| e v e e e e e e = e = T = e Y S S B e e e e o e i

aCCum,
PRECIV,
Tive

| e e e e e e e e e e e e n e ceeeseeee=mee——me——e= | §E [GHTED

1980

Zis
R B

STORM OF MaECH

4

STURM RAINFALL ANU RUNUFF RECURD

N U

26UL

LUSTIng NTEXBS

al LUOP 35009
T T e et E U ST
1o

galos oy

til e
sl C=etn

Sluae
vale & [lar

}
|

NHNUNMINOLO2AN~ T ~~MVILNDNN~NLTDNDION~=TONMNNMD~S
QD e = (YWY MSFT LTXTONNR~FTUNN OO NNPNISNNMAPDOOVTT T
DODODOODIOO0VDODDOODO A~ U NNNTYTMITTIMIEIIFTINO+SDRINO M N
DO OO0V OO OIDIODDDDDO OO rmirt i i
e & 8 & ¢ 8 F & O ¢ 9 & 4 O ° O % O O & O O ¢ & O O & O % 4 N O s 2 0 ° 0 0 0
DOO0ODO0OO0O0OVDOOCODO0O0O0OVDODOOCODODDIOOOO0OODDODOoO0D0OC O
T I ISV~ N NAD2DODOD2D222DIDI2D2II22D2ID2ID2D22 292022923 I32239292209202
® ® 8 & 8§ & © O & 5 ¥ 4 ° O T O T N N O W & O O O S O T O O ¥ & & 6 O O 0 o+ o
MMM NODORAR= 1 NeA DDV NANOO=~ NP DIPNINVNIPNANNNNOMNSSDNIRS S
NYUNMNMPSsS DR YT T VDD NODSNSAFNNDO0NODe=- N NOITON
— et el )~y Ea R K I T T B T VIRV o) B . G ot B
HNMMANDANSNMNMIDUN~NDTSIODODNINS T NNODLTCSOMNSEENS~
DODODNNNODTAIVOIINNTMIMMMIPIO~DTD~~MNNNNNNONAONN
® 9% 9 ¢ ® 8 & 0 ° O 0 O O ¥ B & T 0 6 & & 0 0 P P e S 2 ° O " N P 2 0 o o
DDV ITSDIDIIST M AAM A=Y NNV VU VYUV VNNV N MM nMmMMMmMhHm
LTO2MMVVIN= L D0NTNITLNUNTYT TP IIT~FTUNNUDINT — ot otrm o
DDSDMIMIE DO~ D ITNMONSNSTDRIATIT AT RIRIPAUMIT TSI OV Dttt ot =
e & 8 & & 0 8 0 ¢ B 0 8 8 9 ¢ T S & B 4 8 B & ¢ & @ * & 4 4 4 4 e o 0 0 2 o
DD DD DD DT DDA A s =t~ -~V TTYTTYITYITYYIYTYNY MY
AN AT LY ML T Ll =X ML~ v Vi
CT T AN ST LT~V ITT—~AN I IO OIS T T ey ~0 2> 2T T2 T
e & ¢ & 9 & O B B B " " & B B P & & B e O B B B P G P B G WP NPT T O o
DD DD IIDA =AUV YNNIV YN IVIVNYNTMYTMTIT MMM HI7mmmammnNnn
.~
i\
SANOIOLHDNZNTIHZDNTAND2OADHN2 AT ONSIADIN O NLDI2NND
¢ DM = MF D4MF D ~MTt 2D2aMP TN PFPITALFT TSN ENE~TNIE D
T 2T N HNHL DL O~~~ LYY MR PD 2D NNV EIND N0~
LT DT TCDT DID T DN T DT O T D T et ot gt ot b ket et ottt 4t
kS



|
|
I
|

| HUNOFF

")
o

DISCHARLE | ACCUM,
In

1980 wATER YEAR

|

ACCum.

1980
Bt Hememeeme=emc—-memcmeem——e————m—==| PRELIP.

STURM OF MawCH 27

P

J

STURM RAINFALL AnD ®RUNUFF reECURU
N

TrAaS
|

2l

AUST T vy
e e e e e e e o e e e o e e e o e e e om | WE L GHTE D)

Losul

| ~ww e mca e mm—e=={3 4 O €

uslsaerlov
AT LUOP 3nire

a Tlwe

NU e
- o - s - -~ - — " > " - -~ - " " o T T o T W W W W -

HULL CREER

Slhae
UaTe

|
i
|
)
|
|
[
|
)
J
|
|
|
|
|
I
|
|

0.1967
0.2103
0.2169
0.2944
0.3136
Ne32€9
0.3327

|
I
i
|
)
)
|
|
i
)
|
1
)
|
[
|
I

140,.,0
deU
69.0
69.V
600
48.V
30.0
27.0
24.0
2l.0

® o & o
nMmMmm,m

Y]

5

S

S

5
3.98
3.58 |
3.58

5

5
3.98
3.5