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QUANTITY AND CHEMICAL QUALITY DF

LOW FLOW IN CIBOLO CREEK, TEXAS,

MARCH 4·8, 1968

ABSTRACT

This report defines the changes in quantity and
inorganic chemical quality of base flow of Cibolo Creek
within a reach that extends from the stream-gaging
station Cibolo Creek at Selma, mile 89.6, downstream to
a point 2.5 miles upstream from the mouth. The
investigation was made during a period (March 4-8,
1968) when evapotranspiration was at a minimum.
Discharge increased in a downstream direction, from no

flow at about mile 88 to 67.4 cfs (cubic feet per second)
at mile 2.5, as compared to an increase from no flow to
18.6 cfs during a similar investigation in March 1963.
Dissolved-solids concentrations also increased in a
downstream direction throughout the reach. The
chemical-quality patterns of the 1963 and 1968
investigations are similar.



QUANTITY AND CHEMICAL QUALITY OF

LOW FLOW IN CIBOLO CREEK, TEXAS,

MARCH 4-8, 1968

PURPOSE AND SCOPE OF
THE INVESTIGATION

The purposes of this investigation were to define
the changes in quantity and inorganic chemical Quality
of base flow in Cibolo Creek from the gaging station
Cibolo Creek at Selma to the mouth of Cibolo Creek,
and to compare the results of this investigation with the
investigation made in March 1963 by Holland and
Welborn (1965).

The fieldwork for this investigation was done
during March 4-8, 1968. when evapotranspiration was at
a minimum. Discharge measurements were made and
water samples were collected at 25 sites on Cibolo Creek
and at 18 sites on tributaries to Cibolo Creek. No·flow
Observations were made at two sites on Cibolo Creek and
at 11 sites on tributaries (Table 1).

DESCRIPTION OF THE BASIN

Cibolo Creek rises northwest of the study area,
and flows southeasterly to form the Bexar·Guadalupe
county line, then flows through Wilson County and into
Karnes County, where it enters the San Antonio River
aboul two miles east of Panna Maria (Figure 3). The
study area for this investigation begins at the gaging
station Cibolo Creek al Selma, at mile 89.6 (distance in
river miles measured upstream from the mouth). and
extends to a point 2.5 miles upstream from the mouth.

The drainage area of the study area is 581 square
miles. The topography is steep hill country from mile
89.6 to about mile 40. Downstream from about mile 40,
the topography gradually changes to low rolling hills.
The mean slope of Ihe creek channel from mile 89.6 to
mile 0 is 5.6 feet per mile.

The rock units exposed in the study area range in
age from Cretaceous (Austin Chalk, Taylor Marl,
Navarro Group) to Holocene. These rocks dip
southeastward toward the Gulf of Mexico at a rate
slightly greater than the dip of the land surface, and the
outcrops formed by the dissected edges of the strata
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trend generally northeastward. The younger units crop
out nearest the Gulf and the older beds crop out
successively farther inland (Figure 3). Alluvial deposits
of Pleistocene and Holocene age occur at the surface in
much of the area; these deposits are not shown on
Figure 3.

CONDITIONS OF FLOW

During this investigation, the flow in Cibolo Creek
was sustained by ground·water effluent, sewage effluent,
and return flow from bank storage. Evapotranspiration
was at a minimum.

The discharge at the gaging station Cibolo Creek
near Falls City (site 52) increased 2 cfs (cubic feet per
second!, 3 percent, on March 6 due to light, fairly
uniform rain on the study area on the night of March 5.
The gaging station Cibolo Creek at Selma (site 1) had no
flow throughout the investigation. Site 23, where the
last discharge measurement made on March 5, was
remeasured on March 6 to determine the increase in
discharge due to the light rain. The increase was 1.4 cfs,
4 percent, and was considered not enough to justify
repeating the investigation. This increased flow due to
runoff probably affected the chemical qualitY of the
base flow; however, it was not possible to determine
whether the chemical quality was improved or
deteriorated by this runoff.

Universal City, Randolph Air Force Base, Schertz,
Converse, and Stockdale discharge sewage effluent into
Cibolo Creek in the study area. The Converse wastewater
treatment plant treats sewage from live Oak Village (a
rapidly growing residential area north-.vest of Universal
City) as well as from the town of Converse. The sewage
effluent discharged is measured at all treatment plants
except the Stockdale plant. The average daily discharges
for the period of this investigation are as follows (data
furnished by the sewage treatment plant operators):



AVERAGE SEWAGE
PLANT EFFLUENT (CFS)

(GALLONS PEA DAY)

Univ'''$al City 310,000 0.57

Randolph AI.
Fore. BlISe 1,028,000 1.59

Schlitt: 350,000 ."
Converse 400,000 ."
Stockdale NOI known

GAINS AND LOSSES IN FLOW

The study area was subdivided into three
subreaches (Table 2) on the basis of significant changes
in quantity and quality of water. The subreaches were
also picked to coincide, as nearly as possible, with those
used in the March 1963 investigation (Holland and
Weltxlrn, 19651.

There was a net gain in flow throughout each
subreach (Table 2). These gains are anributed to sewage
effluent, tributary inflow, ground-water effluent, and
return flow from bank storage. Losses in streamflow
(Table 1) probably occurred due to underflow at some
of the discharge measurement sites. Losses of streamflow
can also be attributed to toss of water to the creekbed
alluvium; however, because of the high base·flow
condition, these losses were probably at a minimum. No
diversion from Cibolo Creek or its tributaries was
observed during the investigation.

Ground·water effluent and return flow from bank
storage during this investigation should not necessarity
be considered average, because supporting data
concerning the altitude of the water table and the
amount of water in bank storage are not available.

CHEMICAL QUALITY OF THE WATER

Chemical quality of the water in Cibolo Creek
{Table 3l generally deteriorated in the first subreach.
Dissolved-solids concentration increased from 387 mg/l
(milligrams per liter) at site 4 to 511 mg/l at site 16
(Figure 1 and 2). Inflow from several unnamed
tributaries !sustained by sewage effluent) and Santa
Clara Creek, all of which contained water with high
concentrations of sodium and chloride, was responsible
for the deterioration of chemical quality in the first
subreach. Chemical quality of the water in Cibolo Creek
improved where no tributary inflow was found.

Chemical quality of the water in Citxllo Creek
remained essentially the same in the second subreach.
Dissolved solids, however, decreased from 511 mg/l at
site 16 to 489 mg/l at site 33. The increment of good
quality water from ground-water effluent was probably
the reason for the constancy of the quality of water in

this subreach. Inflow from Martinez Creek (partially
sustained by sewage effluent from the Converse sewage
treatment plant) at site 21 and from Elm Creek (1 680
mg/l dissolved solids and 0.20 cfs discharge) at sit~ 24
caused the dissolved-solids concentration to increase to
520 mg/l at site 25. Highly mineralized Elm Creek
which drains one of the largest oil fields in the stud;
area, may be polluted by oil·field wastes, as indicated by
Holland and Welborn (1965, p. 6). Downstream from
site 28, ground·water effluent and tributary inflow
caused a slight improvement in the chemical quality of
water at site 33.

Streamflow within the third subreach exhibited a
progressive increase in all dissolved constituents except
fluoride and nitrate. Dissolved solids increased from 489
mg/I at site 33 to 774 mg/l at site 56 (2.5 miles upstream
from mouth). Inflow from two unnamed tributaries
Alum Creek, Clifton Branch, and Casiano Creek w~
responsible for only a slight deterioration in chemical
quality of water in Cibolo Creek. Anders (1957 and
1960) reports that almost all the geologic formations
traversed by Cibolo Creek in this subreach yield water of
poor chemical quality to wells. Therefore, the
deterioration in chemical quality is probably due
primarily to saline ground-water effluent in the
subreach. The exact source of the hig,ly mineralized
water in Casiano Creek (9,930 mg/l dissolved solids,
15,400 micromhos specific conductance, and 0.06 cfs
discharge) at site 51 was not determined during this
investigation. However, a study of the county maps of
the drainage area of Casiano Creek shows a
concentration of oil·field activities. Casiano Creek may
therefore be contaminated by oil-field wastes.

COMPARISON OF MARCH 1963 AND
MARCH 1968 INVESTIGATIONS

The antecedent conditions of the March 1963
investigation were quite different from those of the
March 1968 investigation. Rainfall on the study area
prior to the 1963 investigation was about normal,
whereas, prior to the 1968 investigation, the rainfall on
the study area was above normal. For instance, the
rainfall at San Antonio in January and February 1968
was 10.1 inches, and the rainfall in the same two months
in 1963 was 3.86 inches. The normal (1931·60 average)
rainfall for these two months totals 3.39 inches.

Water·bearing rocks in the study area were
producing more base flow than during the 1963
investigation because of the antecedent rainfall
conditions. However, the areas of gains and losses along
Cibolo Creek as identified during the 1963 base-flow
investigation were generally confirmed by this
investigation {Figure I}.

Changes in water quality along Cibolo Creek were
similar in the 1963 and 196B investigations (Figures 1
and 21. During each investigation the water changed

·3 .



" '"
".,

" ro
•.. ., I

• ,.. --
'"'"

'"

r
r'
'-(Sec0lld meaou'.men' "'Ode DeCO\ll.e of c li9ht rein

on ,t.. <Judy O'!'O On tile night 01 Ma,ch 5)

l.-., 101 1%8 _""'__ ..

--'-'1'1;-,-,__._ .-.,,00'...

o '00

~
5

<0,,

""",---~-~--~-~-~--~-~--~-~.,-----,

o 1963-...-.

100. I96lI """'9"1_
o '-ilO Ttl_... I9r>3 _1i'JI'Iioo _ 10

.- _ .. d_VO; _""'-."'_._-=-
(XPLAtlATtON

FliIu,. 1._OluOlvttd·50Iids Concentration end Oisehe'lIe for Cibolo C........ Mereh 5·7. 1963. end March 4-.8. 1968

from a calcium bicarbonate type in the upper part of the
study area to a mixed type at the mouth, and the
relative proportions of chemical constituents were very
similar at most sites during the two studies. However,
the water in the 1968 investigation contained higher
dissolved solids at the mouth than in the 1963
investigation. The effects of sewage effluent were again
noted in the upper part of the Cibolo Creek study area.
A chemical quality sample obtained from Elm Creek
again indicated continued oil·field contamination.

Storm runoff from the runways and other areas at
Randolph Air Force Base continues to empty into
Cibolo Creek at mile 83.9 as reported by Holland and
Welborn (1965, p. 3). No flow in the storm system was
observed during this investigation. Waste water from

vehicle and airplane maintenance is no longer discharged
into Cibolo Creek via a large open pit in the creek gravel
near the stream, as reported by Holland and Welborn
(1965, p. 3). At the time the fieldwork was being done
on this investigation, Randolph Air Force Base was
beginning to diSpOse of waste water in the following
manner, according to Mr. Pete Armstrong, Director of
Sanitation at the base. Waste water from the base
kitchens and vehicle and airplane maintenance flows into
two septic tanks located on the base. The greases are
separated from the water in the tanks and hauled to
Randolph Air Force Base sanitary fill, which is a few
miles southeast of Schertz, where they are buried. The
grease·free water is moved by means of French drains
(rubble drain used to dispose of liquids underground) to
the golf course for irrigation.
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Table 1.··Oischarge Measu.ements, Cibolo C.eek and Trtbura.ies

RIVER WATER OISCIIAAGE

SITE
DATE STREAM LOCATION MILE TI::MP. IN CFS

Rf>lARKS
(MAR. 1968) !I 'c 'F MAIN TRIBU-

STREAM TARY

4 Ctbolo Creek Lat 29 Q 35'35", long 98"18'40", at 89.6 -- -- 0 -- Streambed Illlll.erial is gravel
gaging station (8-1850.0) Ill. Selma. <Ind rock.

2 4 do Lat 29 Q 35'04", long 98"18'14", at 88.7 -- -- 0 -- Do.
Interstate Highway 35.

3 4 Unnamed tributary Lat 29"34'13", long 98°18'10", 300 ft 87.0 10 " -- 0.1,", Streambed material is rock
upstream from mouth. " and sand.

4 4 Cibolo Cre<!k Lat 29 Q 34'09", long 98 Q 18'08", 30 it 87.5 14 " .43 -- Streawbed material is gravel.
downstream from unnamed tributary
(right bank).

, 4 do Lat 29 Q 33'03", long 98"16'30", 500 ft 85.0 l4 " . 15 -- Do .
upstream from Universal City sewage
effluent.

~

6 4 Unnamed tributary Lat 29"32'54", long 98"16'44", 0.4 ml 84.¢J l' 67 1. 17 Stre..mbed mtilterial is rock.--
upstream from mouth, Univcraal City Flow is Universal City se\Jage.
sewage effluent.

6 8 do Lot 29"32'54", long 98 Q 16'44", 0.4 mi 84. ¢I 2D 68 -- l.2~ Do.
upstream from mouth, Univerul City
sewage effluent.

7 4 Cibolo Creek Lat 29 Q 32 ')5", long 98 Q I5'S7", IS ft 84.2· 13 " .90 -- S tre..mbed rna ter ia 1 is guvel.
downstream from first crossing up-
stream from Randolph AFB sewage
plant,

8 4 do Lat 29 Q 32'23", long 98 Q 15'20", 80 it 83.5 l4 " 2.66 -- Do.
downstream from crossing of road
to Lone Star gravel plant.

, , do Lot 29 Q 33'09", long 98 Q 15'34", mea_ 82.3 13 " 3.45 -- Streambed rna ter la1 Is gravel
sun"d in large meander. and sand.

10 8 Unnamed tr ibu ta ry Lat 29"32 '58", long 98 Q I5'06", tilt 8l.5Y 18 " -- .O'!! Streambed material is sandy
Schertz sewsge release, 0.05 mi loam. Flow is Schertz sewage.
upstream from mouth, 100 ft down-
stream from plant.

See footnotes at end of table.



Table 1. --Discharge Measurements, Cibolo Creek and Tributaries - -Cont inued

DISCHARGE

DATE RIVER WATER IN CFS
SITE STREAM LOCATION MILE TEMP. MAIN TRIBU-

REMARKS
(MAR. 1968 ) 11 'C 'F

STREAM IARY

11 4 Diett Creek Lat 29°33'33", long 98°14'50", 0.25 lIli 80.9?J 12 " -- .0431 Streambed lIlaterial is gravel.
upstream from mouth, at Fam Road 78.

12 5 Cibolo Creek Lat 29°33'03", long 98·13'50", 10 it 79.7 l3 56 7.12 -- Do.
upstream from county road.

l3 4 do Lat 29°31'26", long 98°12'59", 5 " 76.0 15 59 12.5 -- Streambed material 1a gravel
upstream from Farm Road 2538. -and sand

14 5 do Lat 29°30'11", long 98·11'13", 1,000 72 .6 14 57 17.3 -- Streambed material is sand
ft upstrealll from U.S. Highway 90. and silt.

15 5 Santa Clara Creek Lat 29°29'16", long 98·07'10", 1.2 m1 62.2~ 12 50 -- 2.67 Streambed material is gravel.
upstream from mouth, 200 ft down-
stream from county road.

~ I' 5 Cibolo Creek Lat 29°27'10", long 98°07'26", 50 ft 59.2 lJ 55 27.4 -- Streambed material Is gravel
upstream from Fam Road 253g. and sand.

11 8 WOIQan Hollering Lat 29°30'58", long 98°16'31", 100 it 57 .3~ 18 64 -- .,J! Streambed material is !land.
Creek downstream from Rsndolph Field

Golf Course Lake, 10.8 mi up-
stream from Martinet Creek.

18 5 do Lat 29"28'57", long 98·11'52",50 it 57.}! 11 " -- 2.81 Streambed material is sand
upstream from county road, 4.1 ml and gravel.
upstream from Martinet Creek, which
is 4.8 lIli upstream from Cibolo Creek.

19 5 Sal1trill0 Creek Lat 29°26'40", long 98°13'20", 15 it 57.}! 11 " -- 0.43 Streambed moterial is silt.
upstream from F,HllI Roou 1518, 0.05
m1 upstream from Martinet Creek,
which is 7.5 mi upstreom from
Cibolo Creek.

20 5 ~lart1nez Creek Lat 29°26'38", long 98°13'22", 7.5 mi 57.3 12 50 -- .,,31 Streambed materl01 is silt
upstream from mouth and 50 ft down- and gravel.
stream from Fam Road 1518.

See footnotes at end of table.



Table 1. --Discharge Measurements, Cibolo Creek and Tributaries --Continued

DISCHARGE
DATE RIVER WATER IN CFS

SITE (MAR. 1968) STROOt LOCATION MILE TI:11P. MAIN TRIEU-
RI:11ARKS

!I 'C 'F
STREAM IARY

21 5 do Lat 29°26'21". long 98°08' 16", 1,000 57. ,!J 11 52 .. 3.54 Streambed material 1.8 sand-
ft upstream from mouth. stone and gravel.

" 5 Or)' HoIlO\J Creek Lat 29°21'46", long 98°06'58". at 5O.J! .. .. .. a Streambed materi:JI 18 ailt.
road 0.4 m1 upstream from mouth.

23 5 Cibolo Creek Lat 29"21 '33", lonl! 98°06'25", 100 ft 49.6 l3 55 34.4 .. Streambed material 1a aand
downstream from Farm Road 775. and gravel.

23 6 do Lat 29°21'33", long 98°06'25", 100 ft 49.6 l3 55 35.8 .- ao.
downstream from Faf'lll Road 775.

24 6 Elm Creek Lat 29°21 '50", long 98°05'06", 50 it 47.6Y 11 52 .. .2o!J Streambed material 18 gravel
downstream [rom farm Road 2772 and and rock.
0.7 roi upstream from mouth.

~ 25 6 Cibolo Creek Lat 29°21 '04", lonl! 98°04'27", 150 ft 46.8 12 54 36.3 .. Streambed materilll is IOnd
downstream from f1rst county road .md gravel.
crossing downstrealll frOlD LaVernia.

26 6 do Lat 29°20'00". long 98°04'32", at up- 44.9 12 54 40.3 .. 00.
stream edge oC Carrizo Sand outcrop.

27 6 d. Lat 29°19'00", long 98°04'22", at 43.0 la 50 40.9 .. D•.
Carrizo Sand outcrop.

28 6 Cibolo Creek Lat 29°18'12", long 98°03'39", at 41.5 14 " 40.9 -- Streambed ma ter ia 1 is sand
abandoned railrood crossing aR;! gravel.
CarrizO Sand outcrop.

29 6 Gum Branch Lat 29°16'56", 10nR 98°03'50", 0.1 38.7'9 .. .. -- a Streambed material is sandy
mi dOWllS tream from U. S. Highway 87 loam.
and 0.4 mi downstrellm [rom mouth.

30 6 do Lat 29°17'05", long 98°03'37", 10 ft 38.7'!i 16 61 -. a.l~ Streambed material is sand
ups trc3m from mou th. and silt.

See footnotes Ilt end of tllbll!.



Table l.-.Discharge Measurements, Cibolo Creek and Tributaries ••Continued

RIVER WA.TER DISCHARGE

SITE DATE STREAM LOCATION MILE TDiP. IN CFS REMARKS
(MAR. 19M1 ) !J 'c 'F MAIN TRIBU-

STREAM TARY

31 , Cibolo Creek Lat 29°17'06", long 98·03'36", 50 it 38.7 14 ,. 47.0 ·. Streambed material is sand
downstream from mouth of Gum Branch- and gravel.
Garrizo Sand outcrop.

32 , Sulphur Springs Lat 29·16'50", long 98·03'21", at 37 .af! 23 74 .. .153' Streambed material is silt.
springs, 0.1 mi upstream from
Cibolo Creek.

33 , Cibolo Creek Lat 29°16'39", long 98·02'55", at 37.2 15 " 49.1 .. Streambed material is saod
downstream edge of Carrizo Sand and gravel.
outcrop.

34 , Unnamed tributary Lat 29·16'34", long 98·01'55", )o.2~ 18 " .. .11~ Streambed material is sand.
"Spring Flow", at county road 0.)
mi upstream from Cibolo Creek.

0 35 , Alum Creek Lat 29·15')2", long 98·01 '18", at 33.49 20 " .. 1.42 Do.
county road, 0.8 roi upstream from
mouth.

"
, Cibolo Creek Lat 29°14'48", long 98·01 '22", 10 ft 32.8 16 '0 53.1 ·. Streambed material ia sand

downstream frOlll U.S. Highway 87. and gravel.

37 7 Unnwned tributary Lat 29°13'11", long 96°00')3", 30.~ 13 55 .. .,~ Streambed material is sand .
upstream from county road on right
bank, 20 ft upstream from mouth.

38 7 Cibolo Creek Lat 29°13'09", long 98·00'32", 500 ft 30.2 14 58 53.5 .. Streambed material is sand
downstream from county road crossing. and gravel.

39 7 Clifton Branch Lat 29°14'18", long 97°59'00", at U.S. 28.7!f .. .. .. 0 Streambed material is sandy
Highway 87, Ilt Stockdale, 3.5 mi up- loam.
stream from mouth.

40 7 do Lat 29°13'45", long 97°59'30", at 28.7!:J 12 54 .. ·,,:1 Streambed material :I.s sand .
county road, 2.6 m1 upstream from Flow is Stockdale sewsge.
mouth, dOlolnstream from Stockdale
sewer plant.

See footnotes at end of table.



Table l.--Uischarge Measurements, Cibolo Creek and Tributaries --Continued

DISCHARCE
RIVER WATER IN CFS

SITE DATE S1J'EAM LOCATION MILE :ru'iF
REMARKS

(MAR. 1968) !I HAIN TRIBU-
STREAM TARY

4l 7 Cibolo Creek Lat 29°10'12", long 97°S9'41", 100 ft 26.0 14 " S3.0 -- Streambed material is sand.
upstream from Farm Road 537.

42 7 Unnamed tributary Lat 29°10'04", long 97°59'48", 200 it ". "y -- -- -- 0 Do.
upstream from mouth.

4J 7 Wallace Branch Lat 29°10'21", long 97°5S'12", at 23. III -- -- -- 0 Streambed material is red
county road, 2.5 wi upstream from sand.
mouth.

44 7 Cibolo Creek Lat 29°07'J4", long 9]058'10", 10 ft 21.5 14 " 61. 5 -- Streambed material is gravel.
downstream from Plummer Crossing.

45 7 do Lat 29°05'34", long 97°58'08", at 18.7 14 " 58.1 -- Streambed material is sand.
downstream side of low-water
crossing on Farm Road 541.

46 7 Pulaski Creek Lat 29°04'16", long 97°58'12", 2.5 16.711 -- -- -- 0 Do.
mi upstream from mouth.

47 7 Dry Creek Lat 29°04'02", long 97°56'10", at 15. III -- -- -- 0 Do.
State Highway 123, 1.2 roi upstream
from mouth.

48 7 Bialo Creek Lat 29°02'52", long 9]OS7'14", at 14."y -- -- -- 0 Streambed material is sand.
county road, 0.7 wi upstream from
mouth.

49 , Cibolo Creek Lat 29°02 '44", long 97°56'52", 100 ft 14.1 15 " 63.0 -- Streambed material is rock.
dm.;nstrcam from Farm Road S87.

50 7 Unnamed tributary Lat 29°02 '24", long 9]055'56", at 12.131 -- -- -- 0 Streambed material is silt.
State Highway 12), 0.9 mi south
of Pawelekvillc, 1.6 mi upstream
from mouth.

S" footnotes at end of table.



Table l. __Discharge Hea&urements, Cibolo Creek and Trlbularie& - -Cont inued

DISCHARCE
RIVER WATER IN CFS

SITE DATE STREAM LOCATION MILE 1'1:J11' • REMARKS
(MAR. 1968) lj "C ",. MAIN TRIBU-

STREAM TARY

51 7 Cuiano Creek Lat 29°00'54", long 97·56'32", at 11.1~ 19 " -- .rxJ Do.
county road, 0.1 mi upstream from
mouth.

52 7 Cibolo Creek Lat 29°00'50", long 97"55'48", lit 10.4 11 " 62. 1 -- Streambed mllLerilll is ssnd
gaging station (8-1860) ncsr Falls and gravell.
City.

53 7 Jacobs Creek Lat 28°59'30", long 97"55'31", at 7. o!J -- -- -- 0 Streambed material ts undy
State Highway 123, 0.4 m! upstream loam.
from mouth.

54 7 MuUfut Creek Lat 29°00'31", long 97"53'52", " 4.7~ -- -- -- 0 Streambed material 15 sand.
county road, 1.9 m! upstream from
mouth.

~
55 7 Cibolo Creek Lat 28°59'24", long 97"53'01", 20 4.2 16 6l 62.7 -- Do.

fr upstream frOQl Fum Road 2724.

" 7 do Lat 28°58'18", long 97"52'30", 25 ft 2.5 l7 " 67.4 -- Do.
upstream from Farm Road 81.

11 River miles determined from topographic maps with lllouth • to mile O.
'!J River mile on Cibolo Creek at mouth of tributary.
3/ Discharge estimated.
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