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INTRODUCTION

Of the water that reaches a stream channel, part 1s discharged by evapora­
tion and transpiration, and by seepage into the ground along the stream channel
where the vater table 1s lower than the surface of the stream. The part lost by
seepage may return later to the same channel at a point dO'omstream; it may flow
through underground channels to be discharged in distant springs or even into
another river channel; it may become a part of ground water which will appear,
perhaps years later, in wells that furnish water for domestic or industrial use,
for irrigation, or for other uses

The determination of available water in Texas streams cannot be made entire­
ly from runoff' records at the regular stream:flow stations maintained on streams
throughout the State. Special investigations must be made to locate, identify,
and determine gains or reductions in streamflow. Investigations have been made
on many Texas streams to detennine flO'« conditions during periods of base flO'«,
to identify interchange of surface water and ground water, to determine losses
of water in irrigation systems, and to determine the change in the pattern of
flow and amount of \later released from a reservoir as it is conveyed in a stream
channel to a point dcnmstream. Such investigations are of basic importance in
consideration of problems that involve supply and use of \later for almost any
purpose.

This publication combines in one volume the results of all special investi­
gations that have been made by the Texas Board of Water Engineers and the U. S.
Geological Survey from 1918 through 1958 to determine quantitative gains and
losses of stream flow through long reaches of natural stream channels and canals
in Texas; and it also includes results of an investigation on the Rio Grande made
in 1928 by the U. S. Geological Survey in cooperation with the International
Boundary and Water Commission. This bulletin compiles two types of studies; lOM­
flow investigations, many of \lhich have been published in Geological Survey water­
supply papers in Parts 7 and 8 of the annual series, "Surface Water Supply of the
United States"; and delivery-of-water investigations, which in most cases have
been published as open-file reports 'With very limited distribution. The first
of these special investigations \las made in 1918. Since that date nearly 150
investigations of channel gains and losses have been made.

LOW - FLOW INVESTIGATIONS

Pu.rpose and Scope

The low-flow investigations were made to show gains and losses of flow in a
selected reach of stream during a period of base flow; that is, ....hen the total
flaw of the stream was contributed by springs or seeps from aquifers ....i th no



direct runoff from recent storms. The aquifers that contribute to streamflow
may be alluvial beds in the stream chaP.nel, other deposits of sand and gravel
in the watershed, areas of cavernous rock even outside the watershed, or any
other geologic formations that are capable of transmitting water. Water enters
these aquifers by percolation from rai~fall on the outcrop area, by seepage on
flood plains during periods of over-baP.k flow, or by seepage into permeable
streambeds at elevations higher than that of the area under investigation. The
qu~~tity of water that may enter an aquifer depends on various geologic and hy­
draulic factors. Permeability of the formation and hydraulic gradient are two
of the factors that affect the quantity of water transmitted by aquifers.

Base st~e~low will disappear into a permeable streambed where the water
level is below stream level; the water may reappear downstream or may flow throu~l

the bed of the stream into a grotL~d-water reservoir which transmits the water
away from t~e stream. This process effects a substantial interchange of surface
water and ground water in many areas of T~xas. A good example of such inter­
change is four.5 along the south edge of the Edwards Platp.au in west-central Texas.
In this region most of the streams obtain their base fl~J from springs that flow
from poro~s limestone aquifers. The water flows in channels cut into the Glen
Rose limestone, which may add signi~icantly to the base flow, and then plows into
the Edwards limestone through cracks and fissures in the streambed along the Bal­
cones fault zone; the line along which the Edwards has been dropped several hun­
dred feet by faulting. The water flows underground in the Edwards limestone
many miles to the east, where much of it emerges as spring flow and sustains sub­
stantial ~ase flow in streams all the way to the Gulf of Mexico. Comal Springs,
San Marcos S,rings, and San Antonio S;Jl~i~gs all flow from the Edwards limestone,
which is recharged largely from streams in the upper Nueces River basin within
the limits of t~~ Edwards Plateau.

Description of Investigations

The 10'''-flow investigations have ranged from a reconnaissance type study,
with a few discharge measurements on the main stream, to comprehensive types of
studies with rrany measurements of mai~-st~am flow, tributary inflO'N, and diver­
sions. Recent, more comprehensive investigations have been made as follows;
Gtrearr~low measu~ements were made with a Price current meter at sites o~ the
main stream, the sites being selected on casis of stream mileage, on changes in
geology, or on changes in pattern of ~low as determined from previous investi­
gations; tributary inflow and dhT ersio:l.5 were measured by current meter or were
estimatec; particular attention was paid to b~~ seepage and to springs, addi­
tional meesureme~ts being made to determine the exact point where natural gains
or losses occurred; and notes were made of channel conditions, streambed compo­
sition, and 7egetation in the strea~bed, or- the banks, and in the stream valley.

Tne first low-flow or seepage investigations were made along the Colorado
River, along tributaries of the Colorado River above Austin, and along the Pecos
River during a very dry period in the summer of 1918. A second series of inves­
tigations in the Colorado River basin was made in 1925, another drought year.
The investigations along the Colorado River in 1918 covered 593 miles, from the
town of Robert Lee to the river's mouth. The numerous seepage investigations
in the Pecos River basin were made for the purpose of determining conveyance
losses in irrigation canals.

Since December 1954 a number of low-flow investigations have been made along
the upper reaches of all large streams from the Guadalupe to the Nueces Rivers
that recharge the Edwards limestone in the Balcones fault zone. One such inves-
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tigation made along the Guadalupe River in 1955 included chemical analysis of
'Water samples and 'Water temperatures 'Which helped solve a complex problem of sur­
face and ground 'Water interchange.

An intensive investigation of the law-flow characteristics of the Federnales
River 'Was made during a drought period in January 1956. The field investigation
was made and the report was prepared by a party of three: an engineer from the
Texas Board of \later Engineers, who interviewed landowners to determine point
of and the amount of diversions for irrigation and other uses; and a geologist
and an engineer from the U. S. Geological Survey, who made streamf10w measure­
ments and now analyses on the basis of geology and other stream characteristics.

DJring the period from 1918 to 1958, 138 separate 10\l-fimr investigations
were made, most of them in the basins of the Colorado, Guadalupe, and Nueces
Rivers and the Rio Grande. The data in the early investigations are especially
valuable, having been obtained before major river developments took place, flows
generally represented natural conditions; although even in 1918, there were large
diversions for rice irrigation from the lower Colorado River. Certainly, the
series of hydroelectric plants and storage reservoirs completed on the Colorado
River in recent years have so altered the pattern of 10\1 flow as to make future
low-flmr investigations meaningless insofar as natural river conditions are con­
cerned •

DELIVERY-OF-IIATER INVESTIGATIONS

Purpose and Scope

Delivery-of-vater investigations have been made during periods 'When vater
vas being released from a reservoir and allowed to flow down the natural stream
channel to a point of diversion or use. These investigations provide information
on time of travel of released vater, losses encountered in conveying water down­
stream, peak-flow reductions, and changes in rate of flow of released water as it
progressed downstream--information essential to enable the water user to compute
the rate of release which will effect maximum recovery of released water at the
point of diversion or use.

Generally, these investigations have been made when reservoir 'Water was
being released to meet 'Water demands during drought periods. At such times chan­
nel reaches through vhich the released vater was conveyed 'Were usually dry or
nearly dry; consequently bank storage, prior to the release, was at a min1murn.
In such water deliveries water was lost in varying amounts through evapotrans­
piration and bank storage, and seepage losses or recharge to ground-water reser­
voirs occurred only where geology favored such loss.

The first dellvery~of-vater investigation was made during the 1918 drought
and recorded the movement of a special release of stored vater from Lake Austin
down the Colorado River to irrigators in the vicinity of Bay City. 'lbe second
investigation, made in 1934, recorded the movement of vater released from Brown­
'Wood Reservoir down Pecan Bayou and thence down the Colorado River to Wharton.
The other investigations involved the diversion of Red River 'Water to Lake Dallas
in the Trinity River basin in 1954; and delivery of vater from reservoirs 1n the
Brazos River basin, namely, Possum Kingdom, Whitney, and Belton Reservoirs, to
Richmond in 1948, 1954, and 1956. These investigations are the forerunners of
similar ones that will be required as other reservoirs are prOVided.

- 3 -



Description of Investigations

Data collected at regular stream-gaging stations in the reach of river being
investigated provided the basic information for studying the movement of released
water. For some of the investigations, special visits and additional discharge
measurements were made at the stream-gaging stations during the release period.
When necessary, temporary recording gages were installed and records of stage and
discharge at other points were obtained to supplement the regular gaging-station
records. Where major pumping plants diverted vater in the reach under study, in­
spections and discharge measurements were made to assure an accurate record of the
diversions. In some of the investigations, discharge measurements of ungaged tri­
butary streams were made to provide information for identi1"ying and defining base
s tream:fl.OW" •

PRESENTATION OF DATA

The investigations included in this report are presented in two sections:
(1) 10W"-flow investigations and (2) delivery-of-water investigations. The inves­
tigations in each section are arranged geographically according to basin from
east to vest across the State and in downstream order of tributaries or diver­
sions vithin the basin.

The data presented for each low-flow investigation include a tabulation of
measurements, text and any substantiating information available. The table of
measurements gives the follO\ling information: river basin, name of the stream
investigated, a precise description of the location of the reach under investiga­
tion, period of the investigation, date of each flOW" determination, river miles
belov the starting point, a short description of the location of the determination,
stream discharge in cubic feet per second (cfs) at each point, and vater tempera­
ture if available. Data for the recent, mor~ comprehensive investigations may
include field notes concerning conditions that affect the flov, description of
streambed composition at a measuring secl:.ion, or references to important changes
in geology.

The information presented for each delivery-of-water investigation includes
a discussion of the purpose and scope, a summary of results, and a presentation
of results in the form of discharge hydrographs and time-of-travel curves.

The basic data and original field notes for all the investigations in this
report are available for examination in the files of the Surface Water Branch
District office of the U. S. Geological Survey in Austin, Texas.

- 4 -

•

•



LaJ-fl~ Investigations

- 5 -



l.QiI-FUW I~TIGATIONS - Rm RlViR BASIN

Tierra Blanca creelt AUS. )1, Sept. 28, 1941

'"

Reachl From Bui'falo Lake (Umbarger Reservoir) near lhbarger to a point about 18 miles downstream, ncar Canyon, Tex.

A "oriea of discharge measurements wae lIIade on Aug. )1 am sept. 28, 1941 on Tierra Blanca crock, Tex., bet\loen
Bunalo Lake (UllIbargor Reservoir) end a point 17.9 ndloe downst.re8Jl\ in the vicinity of ca~on. The JlullW'uments represent
natural conditione and were made during a conatant discharge relea5ll frOlll Buffalo Lake. No diversiol'll:l were found in the
reach and no inflow vas !ound 1'l'()l':I tributaries.

on Aug. )1 total now o! the creek 1s released water fTOll Buffalo Lake. This diBcharge varied !ro. 2.0 to 0.97 cts
from Aug. 24·29 but vas incressed from 0.97 to 4.4 cts at 1:40 p.lII. Aug. 29. A constant release of 4.4 Cf8 was held from
Aug. 29-)1. F'1eld inspection revealed that flow hid stabilized f1'Olll dam to a point 10.9 mileo dcnmetrealll but below this
point flow was nuctuating due to nuctuating releases prior to Aug. 29. Estilllate of dillcharge at IIl1le 17.9 indicated
Uult at leut th8 lIiniJnum release (0.97 cfe) vaa 108t by seepage, evaporation or by storage in sevurd sull reservoirs
in the reach. The investigation was not continued because rainfall occurrir.g a few days later did not permit. tho flow
to stabilize.

On Sept. 28 the above investigation war,; continuod. According to records of the Soil Conserntion Service, ).19 cfs
were beinc relealled from Buffalo Lake on Sept. 28 and the released discharge had ranged frolll ).06 to ).27 cf:! for the
period Sept.2u-27. Field inspection indicated that the ItaB8 was conetant throughout the reach on Sept. 26 and that a
total Ion ot 2.6 cfs was found in the 17.9 miles or channel inveoti£ated.

Discharge, in efa
Dlit.c Stream Location River Water I_",'n W1bu- iver_ RelllOrke

1941 Miles Temp. Stream tary 3ion

Aug. )1 Tierra Blsnca 600 ft below d~ at Buffalo Lake a 4.54
Creek

)1 Tierra Blancs HE 1 of sec. 67, Block &-5, 2t 2.0 4.54
Crook IlI1 SE of Umbarger

)1 Tierra Blanca SlI i of sec. 72, Block B-S, )t ).6 4.)4
Creek m1 SE of Umbarger

)1 Tierra Blanca NE t of lec. 72, Bloclc B-5, 41 5.0 ).96
Creek 1Ili 5 of Umbarger

)1 Tierra Blanca SE t of sec. 58, Block B-5, )00 6.6 ).76
Creek ft below new Oordon-CUlNllinss Dam

and 5! 11I1 S of tlllbarger
)1 Tierra Blanca SE t of sec. 37, Block &-5, 2 nL1 902 ).75

Creek SlI of Canyon
)1 Tierra Blanca 1M t of sec. 62, Block B-5, 1 nd 10.9 2.92

Croak 5 of Canyon

•
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D18charge~1n efs
DuLl' Streolll Location R1ver Water Mu1n ITr1bn- iver_ Remurkll

1941 MUes Temp. Stream tnry 810n

From Buffalo e(UlIlbarll'er ReserYOir near Umbar ortn • 001 t abou 16 mi no traMI continued
Aug. )1 Siepap1fiveill i~n- ill8confrnuea:- at--Wi pOrnt u. tn wuoto 'ill'" cond1' ono.

II Tierra Blanca sw t of sec. 12, Block ~, 1 ld 17.9 0.01 F.stillll\t,e.
Crook BE of Canyon, jWlt below

InYeetlgatlon c
HcSpaddens Dam
ntinued on Sept. 28

sept. 28 Tierra Blanca 600 It below dam at Buffalo Lake 0 *3.19 Computed by vier tornrula.
Creek

26 Tierra Blanca SE t of S8C. 37, Block a-s, 2 m1 902 2.57
Creek $V ot canyon

26 Tierra Blanca trW t of sec. 62, Block 8-S, t Ill1 10.9 2.09
Creek 5 of Canyon

26 Tierra Blanca Mol t of "ec. 63, Block B-S, J/h 12.6 1.SS
Creek IIli S of Canyon

26 Tiorra Blanca sw i of e8C. 6l&, Block 8-5. 1 m1 1S.6 1.51
Creak S of Canyon at Highway 67

26 Tierra Blanca sw t of sec. 12, Block B-6, 1 lid. 17.9 .$9
Creek SE ot canyon jWlt balow

McSpadden:> Dam.
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lDW-FLCW INVESTIGATIONS - NECHC3 RIVER BASIN

Bovles Creek october 28, 19h2

Reach I From a point 1.8 miles vest of Old London to mouth of Horsepen Branch near Carliele, Tex.

A series of discharge fIllIasurementll on Bowles Creek (tributary to Striker creek) and tributaries, in flwlk and Smith
Counties, Tex.) was made between county-road bridge on West Fork Bowles CNek 1.8 miles vest ~ Old London, RwIk County,
and a point just upatrealll frOl'l Horsepen Branch, 2.6 miles mrtlnrest of Carlisle, Rusk County. The measurel..enta were made
durine a period of cOMtant stage of the creek, in order to detcrmlne seepage. AU tributariea and diYersiOM were
lIleasured. The seepage investigation was made in cOllflection ••d.th a study of oil-field waste.

Dischurgf', in crs
Me Stream Location River Water !+lin 'r1bu- lJ1ver- Rema.rks

1942
Miles T(·mp. Stream tary [lion

oct. 28 W.rk.Bowles Cr At county road crouing t Ill1 0 l.h
above mouth

26 E.rk.Bowles Cr At county road croasil'l: t mi .S 1.0
above W. Fork

26 Bowles Cr Just below oonfluence of E.and oS 2.6
W. Fork

I26 Bowles Cr .1 mi above Allen Branch 1.3 2.7
26 Allen Branch .6 ad. above IllOUtb 2.1 mi SW Old 2.0 1.1 I

London
26 Bowles Cr Just above Wright Branch 3.7 j • .3
26 Wright Branch Just above lIloutl1 .8 m1 SE of 3.7 1.3

Wright City
26 Henson Cr Just above mouth 2.1 11I1 aouth of S.2 .S

Wright City
26 Bowles Cr .2 Illi abqve Denton Creek S.6 6.2
26 Denton Cr Just above lIOuth 2.1 m1 I'M' of S.6 I .6

Carlisle
26 Bowles Cr Just above Horsepen Branch 6.S 6.9
26 Horsepen Just abo\9 IIIOUth 2.4 lll1 NW ot 6.6 1.3

Branch Carliale

•



I..GH'LOt/ INVESTIGATIONS - TRINITY RIVER BASIN

Trinity River November 1-8, 19,2

'"

Reachl From Riverside to Uberty, Tex.

A seepage investigation wae made on Trinity River and its tribut.ariee betwsen the gagine atation at Riverside, Tex.,
and a point 8.7 1lI11es upstream fro:"! the gaging :It.ation at Liberty, Tex. This investigation wae made to detonnine the
3eapage eains or losses in the 133.$ river Mile reach fro~ Riverside to head ot tide water above Liberty.

Durinc the invostigation the rate of flow at any point was practically constant throughout the reach. The gage­
hoieht records at Riverside and Romayor show slight variations in stage, which are of small percentaGe and well within
the accuracy range of the discharce measuromonts when translated into diocharge.

For complete report on this investieation see U. S. Geological Survey Open File nelease No. 114, November 1952,
Austin, Texas (sw).

Dt.charRc;in cr.

"", Stream Location River Water ~,n .n,u- Ulvcr- Remarks

1952
Miles Temp, Stream "''Y slon

Nov. 7 Trinity River At State HiEh~ay uS at Riverside- 0 16$
gaging station

6.06 Unlllll!lCd Creek 2.3 m1 SW of E'nbryfield oS
4 \o,'hi te Rock 1.3 m1 1M of sebastapol 12.1 0

Creek
4 Sulphur Creek 1.0 mi SE of Sebastapol 15.2 .1
4 l'ill Creeie 1.u IIIi SE of sebastapol 15:~ .3
6 Pal::16t.to Creek 2.0 I'li a"Oove llXIuth 22. 0
7 Trinity River 3.2 Mi above Highway 190 near 25. 168

onalaska
4 Ki ckapoo Creek At Kickapoo 26.s 0
6 ~:cChee Creek At mouth 7.0 m1 N of Cold Springe 34.1 .2
6 ·:Iol! Creek 5.0 m1 tl of Cold Springe 39.7 .3
6 Bird Creek 3.5 1:11 N of Cold Springe 40.5 .J
6 t:ills Creek 2.0 mi N"iJ of Camilla 4705 2.38
6 Hoffl'l3n Creek 3.7 mi NVI of Shepherd 61:~ 1.29
6 Long Kir'18 Creek .8 rrd W of Goodrich 65. 4.93
7 Trinity River .5 mi below Highway $9 ne<lr 65.7 183

Urbana
6 Copeland Creek 3.8 mi SE of Goodrich 68.3 3.83
6 [;r3WS Hill S.O M1 SE of Goodrich 69.3 2.13

Creek
6 Mcn3rd Creek 4.0 m1 ~l of Romayor 80.5 12.8



....
o

Discharge, in era
D8to Stream Location River Water I .,,,. 'lTIDU_ Vlver- Remarks

1952
Miles Temp. Stream tary alon

From Riverside Liberty, Tex. continued
Nov. 6 Big Creek J.O If,! NE of Shepherd 84.2 3.78

6 Trimty R:1ver At Romayor - gaging station 88.2 209
1 Trim ty R:l.ver 8.7 mi above Liberty - temporary 133.5 229

gllgo
2 Trinity River e.7 rrd. above Liberty - temporary 133.5 228

~aga
8 Trinity River .7 mi above Liberty - temporar; 133.5 235

gage

•
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LOW~FLOW INVESTIGATIONS - BRAZOS RIVER BASIN

Leon River March 13-l..4, 19$1

Reachl Just belo'W Olden Lake Dalll 3.7 11I1 southeast, of Eastland to bridge on U. S. Highway 67 near Ha:;lIo, Tex.

A series of discharge measurements was IIl8de Harch 13, 14, 19$1, on the Leon River aOO ite tributaries, Texa:;. from
a point just below Olden Lake Dam near Eastland, to the crossins of U. S. Highllsy 67 neer Hasse. 4.5i d1e:! downstream.
to determine the seepage gains or loeses in tho reach. Records of two gagins etat,10ntl in tho reaeh indicated a constant
rher stage for several da~'8 prior to and during the invostigation. All tributaries vore investigated. and thoae having
flaw wore ll\oaaured.

All indicated in the follOlling table, the flaw or the Leon Rivor at rivur mila 6.6 wao o.n crs. while at river mile
12.0 the etresl'lood waG dry. The streambed through this sect.ion 1s cOlllPosed of apparently fairly deql 8and. The wat.er
reappeared a ahort distance above river mile 15.4. OOnsi8ti~ of a lIuccce8ion of ehallow pools with llPproxl.lIlately 0.01 cfe
flowing bet~een pools. About 3/4 ndle below river lllile 15.4, this small flow disappeared. At river mile 19.8 tho stream­
bed was dry. while at river mile 23.6 a flow of 0.32 efa was measured, and at river mile 32.6 t.he flow was O.~l cfa. Fro~

this point. on dowl'I5tream the flow in the river grrdually inCl'COlled to 4.69 cfs lit river mile 45.5.

01llchnrKl', In Cfll
Dt!.tp Stream Location R1v('r "'ater _~Iln 'rlbu- IUlvl'r- Remark!>

1951 t~ncfl Tcmf'. ::::'t rcam wey 810n

Kar. 13 Leon River Lat 3~ 22', long 9BOIa6'. 300 rt 0 56 0.46 Water aample obtained.
below Olden Lake IlaI'Il. 3.7 iii SE
of Eaetland

13 Leon River Near F.aetland (recording gtlge) 5.2 52 • 20 150 it below gago•
13 Leon River Lat 3~221. long 980 42 I, 7.0 m1 6.6 52 .21 100 ft below bridgs_

south of Ranger Watsr IllUl;l1e obtainod..
1) Colony Creek Let 32°23 I. long 98°40'. 5.7 lIIi 9.0 54 0.01 tBtilJl8te ~ Ilall"ple obtained.

south of Ranger
13 Leon River Let 32°19'. lo~ 98°39'. 7.0 11I1 12.0 0

NW of Desdemona
1) Natchee (Nash) tat 32018', long 96°LO'. 5.6 11I1 lh.8 0 Sand bed - aand wet-·

Crook north of Gonnan
13 Leon River Let 32018', long 98038', 5.4 m1 15.11 0 EBtimate .01 cfa about t mi

NW of Deooell'lOna bolow bridgs.
1) Rough Branch tat 32016'. long 98°37'. 4.4 m1 16.0 .02 Estimate ~ water 118lllple ob~ ned.

Creek KE of Desdemona
1) Leon River Let 3;?o15'. 1008 98°30'. 3.011'I1. 19.8 0 No now in D11l1On Spring Branch.

SW of DesdclI'IOlIa
14 Leon River Let 32010' J lo~ 98°32', 4.0 lIl1 2).6 4J .)2 300 ft above bridge.

north or Deleon Water sample obtained.
lh Leon River Let 32°06'. long 98°30' J 2.0 nd. )2.6 46 .21 100 ft below bridge.

east of Deleon Water 8a~le obtained.
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D1Ic:har,ll,e. 1n ct'.
Dat.e Stream Location River Water _"H. ,'m'b- 11l1ver- RemDrks

19$1 Miles Temp. Stream tary 1I10n

Just below Old Lake Dam ).7 n:d. 80uthent of Eu 1.nd loobri 11;_ on .S. Hi.....y near Haue Tex. continued
Mar. lL Ar-.trong Cree tat J2uQ6 I J long 96"29 I. 3.3 JI1 34.2 45 1.2 100 It below bridee.

east ot DeLeon Water "lllPle obw1ned.
lL Leon RiTer tAt J~03', long 98°29', 4.8 rd 35.2 49 1.13 300 It above bridge.

S! of DeLeon
1.)/lL Sabana RiTer Lat 32004', long 98032'.3.81111 39.6 52 sao rt below bridge and below

eoutll of DeLeon tributarlell - ...pl. obtained.
lL Leon River Lat 31°59' J long 98°28' J 9.0 nd 41.0 51 3.36 100 It below brid&e.

SE of DeLeon
lL Ruah Creek tat 32001'. lo~ 98°33', 7.3.1 42.6 63 .6 SO It .bo.... bridge.

SW of DeLeon Water a~l. cbta1ned.
14 Duncan Creek Lat 31°58'. long 98°33', S.S Jll1 42.6 56 .5 SO .rt. below bridge.

HE of CoJll4nche Water IIanple obt&1ned.
lL Leon RiTer' Near H&IIs8 (recordi~ sage) 45.5 55 4.69 2,000 It below gage·

WAter lIan:ple obt.a:lned.

• •
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LGI-FLC1I'rI INVESTIGATIONS - BRAZOS RIVER BASIN

Sulpbur Creek June 30, Aug. 10, 1942

Reach! Just south of Hancock Park in Lampasu, LallpaflaS County to a point 3 ..67 miles downstre8JII and 1.5 miles
downstream from Burleson Creek near Lampasas, Tex.

A series of discharge measurements was made on June 30, 1942, and another one on Aug. 10, 1942 on Sulphur Creok
(tributary of La~asas River) and tributaries, between a point in Lallllasas ard a point 1.$ miles dowoatrelllll fran Burleson
Creek. The investigations were made duri"8 a constant stage and determinations represent natural conditions. Distances
along thn creek were measured on topographic maps prepared by the state Reclamation Department.

D1 schnrgt', in cra
Dat,· Stream Locution River Wutcr Main TrllJu- Iver- Rell\3rks

1942 Miles Temp_ Stretlm tury slon

June 30 Sulphur Creek tat 31003 101", long 9S011'Q6" 0 15.6 $0 ft below crossing.
jUBt south of Hancock Park, at
low-water crossing on LaMp.asas-
Uano road

)0 Sulphur Creek tat 31003'21", long 96°11 113", oS) 16.3 City P\1lJiI in operation •
about 100 it upstream from city--)0 Municipal pump On lett bank about 0.4 11I1 up- .S> 1.1 Co~uted nov.

station stream froID U. S. HlIy. 261 City pwnping about $00 gp...
)0 Sulphur Cr98k tat 31003'17", long 96011'Ol~, .71 17.9

about 100 rt upstreaJI from main
Hancock Spring

)0 Sulphur Creek tat 31003'16", lor« 96010'$71', .87 21.0 100 ft above bridgE..
about 100 it downstream from
main Hancock Spring

)0 SWimming pool tat 31003'17", long 96°10'55", .90 1.' 30 ft below pool.
spring just upatream from U. S. Hvy. 261

)0 Sulphur Creek !.at 31°03'21", long 96°10'52", .9, "oS Water turbulent - gravel bed.
about 150 :tt downstream !roIIl
u. S. Hwy. 281

)0 Hannah Spri rig 1at 31°04 106", long 98°10 134", 2.17 1.) 100 It below spring basin.
about 2(Kl :tt upstream tram Santa
Fe Railroad on Hackberry Street

)0 Sulphur Creek At lover crossing of Santa Fe ).67 32.2 200 rt above bridge.
Railroad ard 1.5 miles doWI1Btream
from Burleson Creek
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Discharge, 1n efG
OIitt' Streo.m Location River Water ,.", I'JT111U- 1ver_ Remarks

1942 Miles Temp. Stream tary slon

I~
noock Park ln~aalJ La aas unt "'. tnt .3 67 mil a down tre.1II and

• 115 "Il'l1J realll 1Il SIIDD Cree near La aeae .x. cant n
Aug. 10 P ur reek tat. :Uo I '1, lOll£ 9/joll'Ob". 0 ,.0 SO rt below c:ro8111ng·

ju.st south of Hancock Park, at
low-water crossing on Llmp.aae-
Uano road

10 Sulphur Creel!: tat .31003'21", long 98011 11)11, .S 6.6 City PUIIp in operation.
about 100 It ~t.re.. fro. city
P"'P

10 Mun1eipal PUllP on lett bank about. 0.4 m1 upatre .S 1.1 Computed flov.
atation from U. S. Hwy. 281 C1tr p\DlPing about Soo 11*.

10 Sulphur Creek tat 31003'17". long 98°11 101", .1 9.2
about 100 it u~tre.1I troa -.in
H8'I cock Spring

10 Sulphur Creek tat ,31°03'18", long 98010'51", .6 12.4 100 rt abovo highway bridge.
about 100 1't dcnmlltream trom
1Q&1n HiI'Icock Spring

.9<10 Svinning pool tat 31°03 117", long 98°10',5", 1.0 )0 It below pool.
apring juat upatreaa troll U.S. Hvy. 281

10 Sulphur Creek tat 310 03'21., long 98°10'$2", .9 lS.J Water turbulent•
about 150 It. dowlWt.reaa fro.
U.S. Hwy. 281

10 Hannah Spring tat. 31°04'06·, long 98°10 134", 2.1 loS 100 rt below IIprina buin.
lIbout 200 rt upet.re8l'll fro. SIII\"
Fe Railroad on Hackberry Street

10 Sulphur Creek At lower crossing of Santa Fe J.6 18.1 200 rt above bridge.
Railroad and 1.$ mi do1l'let.ream
troM Burleson Creek

•



UlI-rtQl' INVlSTIGA'!IONS - COLORADO RIvm BASIK

Colorado R1ver AUfU8t 7-14, 1918

...
'",

Reach, Colorado Ri....r, fioom Robert Lee to lIOuth near Matagorda, Tex.

An imoat1gation ot sains and louell fro_ aeepaCe in the Colorado R1...er fro. a point at. Robert Lee to the -outb vaa
..de in Aucust 1918. The diechu'ge vae Maeurod at Yal"ioue interrala along the IU1n atr-.., at the .auth ot e.ch tr:I.bu­
tary, .nd at the point ot each diYersion. Oage. at Bronte, Ball1naet', Chadvick, Marble Fella, and ColUllbUll .re relld twice
daU::r, and .t Auet1D. • continuous recorder 111 ..intainod. Although data vere inautfic1ent to valTant • oorre<:t1on ot dis­
charge tor tiM interv.l, tbeee sages shoved the atrum to be .t a pr.cticall::r constant etoile, vith no fioodll to intertere
with the in....atig.t1on. Few corrections tor tiae intervala vere Delcessary.

The.e d.ta Npreeent natural condi\1one .s the,. vere tound abo"'e CoIUJlbus, bIlt belOlf that point the tl.ow ,,1.11 practi­
call7 all di....rted tor rice 1.r'r1s.tion. It i_ theretore difficult to drav definite conclUllioDl troJl t.he aeaeurEaenta ..de
below ColuabUll. During the in.....Ug.\1on tbe rNervoir, torMd, b;:r the Austin DD, .. ~t7, and the natural nov ot the
ri....r v.e pea_ina through the dam. An erlrfIDIIl::r low etap meted throushout the course ot tbI !'i...er.

Abel'll tJM llOuth ot San S.b. River the ri....r was dry with the ucepUon ot 0.2 ct_ .t the IllOUth ot pec.n B&)'Ou. The
COUnle or the riTer .tl'0JIl Chadvick to Au.etiD ie through rough and ru.uod countr;r, with JIOat of t.be dia~ throucb can­
)'OM -.do IOreee, with. tew etretches or ...a11qll. Batveen the Chadwick and Ma.rble hllI gag1na; statiOM there v.. a
8llpt gain. F'l'olll Marble Fella to .luetin d-. tba tlov increaeed~ 3 to 21 cte. Betv.en the .luetin d&a and A'QlIUn
gaa1nc etation there v••• gain ot 4.1 c1'1I, .m rroa u.. J.u.etin laee to natta 'GTf, II <ii_unce ot II Id..le., the gain vas
27.4 eta. Fro. Platte Fony to Colu.bua the tlow incre.eed ttooa $1 to l4.4 ct., or a gain ot 93 o.t. in 12S .tIes. J.a 11"­
noual,. lltated, the nov belCJlf CoIWllbua v.e practic.l.l::r all di....rt.ed. !.aclc ot aut1'1cient data tor t.1aa icterY&1 correc­
tion _ku reeord8 below th1e point ot little ...alue. The aectlonal g.in ot 32 eta between Auetin d.. and Platte Ferry,
a di.tance ot 14 1Ii18ll, ill due in .11 probabi.l1t,. to !iuure atre... or apr1~s located in the Balconea talIt &oDe, lIhich
tend to ratee the level ot the vater tabla and increase the ..epage into the riYer.
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Discharge in efa
o.t. Stream Location River Water I _,n 'lT1DU- 1ver- Remarks

1918 Miles Temp_ Stream tary 810n

Colorado RiTer rro.. Robert Lee to IIOUth near Ha
Aug. 7 COloratl.o R1Tel" 11.1;. Robert. Lee 0 0 No vater in r1Yer for Iallt

two weeka.
7 LiYeoak: Creek At IIIOUth 12 0
7 Colorado R1Tar Near Bronte (gaging .tatiOD) 14 0
7 I1ckapoo Creek At lIDutb 15 0
7 Colorado River At MaYllr1ck-M11ea hip.,. bridce 20 0 No pwape 10. Tid.nit,._
7 au creek At muth 21 0
7 Mule Creek At lIr)uth 22 0
7 valley Creek At l'IIOutb 36 0
7 Colorado R:1Tel" At Ba111nger (gag1n& lItatlon) 42 0
7 Elm Creek At lllOuth 4J 0
7 Colorado River At l'IIOuth of Concho Riftr' 61 0
7 Concho HiyeT At lII:luth 61 0
7 Ela Creek At l'IlOuth 70 0
7 Hull tans Creek At lIDuth 74 0
7 Colorado R1vel" At Staq 110 0
7 Salt Creek At l'IIOuth 67 0
7 Colorado R1vcr At Waldrip 96 0
7 Buhl Creek At IIlOUtb

J~
0

7 Colorado R1ver At \/han 0
6 H~ Creek: At IIOUth ~ 0
6 Colorado Hivar At M:l..lburn 0 No P'JI¢D8 in rlc1rd.t,..
6 Clear Creek At -outb ill 0
6 Colorado HiYI!Ir At Bro'4lloDod-Richland Sprinca 0 No p1DIplng.

cl"Oulng

~
6 Bu!1'alo Creek At lII;Iuth 0
6 Rough Creek At IIlCUth 0
7 J. V. Perkinll 1/4 111 above Rea-nay 2.0 krthen ditch.

ditch
1517 S. H. Jones I Ild. below Regency 1.6 5ea1-drcular nUIII!J.

ditch
1547 Cottonwood At lIIOuth 0

Crook

'{~7 Spring Creek At lIlOUth 0
7 !t1nc Creek At l'IOuth 0
7 PeCaD Ba70u At. lIOutb

~
0

7 Colorado R1Ter Belo" Pecan Bayou 0.2 Wibon PUlIP rumt1ng.
6 oeJ.eebT·a...-oo 6 iii below Pecan Ba)'Ou 70 1.4 Borth conol.

ditch .
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Discharge 1n c!s
Dot. Strealll Location River Water

~'"
m,u- l.Jl.ver- Remo.rks

1916
Miles Temp. Stream t.,.,. slon

Colorado R1'Yer tro. Robert Lee to lIDuth near Ma+.L.~ oon .....
Aug. 8 Horse Creek At ""utb 0

6 E. H. Hopgood At Warrens orossing 174 0.4
ditch

6 Prescott Creek At llOuth 174 0
6 Bull creek At lIOutb 176 0
6 Yarbrough dite 11 m1 northWl!lllt or San saba 176 2.0 SeJI1-d.rcu1ar fiUll8.
6 Nabore Creek At lD:)uth 160 0
6 EcDIondllon ditch 1-1/2 a1 aboTe San Saba River 166 .6 sed-circular n~.
6 Bennett ditch 1 JII1 aboTe san Saba R1ver 169 1.0 5e1d-c:l.rcul.ar fiu..
6 San Saba HiveT 2 d above lIlOuth 190 2.9
6 Colorado R1Ter 1/4 mi below san Saba R1ver 190 $.2
9 Colorado River Near Chadwick (gaging station) 193 4.0 Conet.ant stage.
9 Elliott Creekak At muth 194 0
9 Red Bluff Cree At lIlOuth 196 0
9 Antelope Creek At mouth 196 0
9 Rough Creek At lIlOuth 204 .1
9 Brazil dit.ch 3-1/2 -.l above Bend 20$ 1.4 Earth canal..

9 McCourry dit.ch 1-1/2 I'Il1. .'tove Bend 206 2.6 5emi-circular n WIl!l.

9 Colorado RiTl!I1" At Bend. 206 0
9 Cherokee Creek At Jll)uth 210 0
9 Colorado R1ver At ro. 232 3.$

10 Colorado Rivet' Hear Bluffton 241 J.S At IIlOUtb of L. H. Creek.

10 Morgan Creek At mouth 241 0
10 Colorado River At Bluf'ttonMK1ngsland road 246 2.6
10 Spring Creek At mouth 2$2 0
10 Llano RiTer At DlOuth 263 .2
10 Colorado River Below Llam RiTer near Kingsland 263 3.7
10 Colorado River I JIli above sa~ Creek 266 3.6
10 Sandy Creek At JIOuth 269 0
10 Pecan Creek At mouth 272 0
10 Colorado HiTer )-1/2 IIIi above Marble Falls 276 3.0
10 Sparerib Creek At IlOUth 260 0
10 Flatrock Creek At mouth 261 0
10 Little Cypreaa At mouth 29$ 0
9 Colorado R1Tar Just above Pedernales River 304 9.0
9 Podernalee At l'OOuth 304 0

Ri..r
9 COY Creek At mouth 30S 0
9 Colorado River At Cat Hollow Ford 310 9.3
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Discharge in era
Dutt' Streolll Location River Water _~.n 11 .J.uu- lver- Rel:ltlrks

1918 Mtles Temp. Stream tacy sion

Colorado River from Robert Lee to lllOuth nllar Ma ",on! "n nu"
Aug. 9 I~e l,;rOOK A:r. lllOuton

~i4
0

9 Colorado River At Lolulans Ford 7.6
9 WillisJIIl pump Just above Sandy Creek near CedAl 322 0.2

Park
9 Sandy Creek At tllOuth 322 .1
9 Colorado RiTer At WataolUl Ford 323 6.6 1,000 tt below Sarmy Creek.

10 Colorado Hiver At Cameron Ford 336 8.0 Large ailt deposita.
10 Santa Mon1ca 1 mi below Caaeron Ford 331 0 Silt over springe.

Springs
10 Bull Creek At lIIOuth 344 0
10 !'bl"lll8n Spr::l.ngs 1/2 m1 above AUGtin Da:n 341 1.0
10 Colorado River Just below A~tin DalI. 348 20.5
10 Colorado River 1/4 m:1 belo,", Deep Eddy 349 24.2 Ji'1rst raplcU1 belov Deep Eddy.
10 Barton Creek At mouth 350 14.3
10 Auetin City At Austin 350 12.0 Two PUIllpS rUMing.

pump
10 Colorado River At Austin (gaging IItation) 351 26.9 Constant etag•.
10 Walker puap S m:1 below Austin 356 3.2
10 Colorado R:l.Ter At Platts Ferry below Austin 361 ,1.1
10 AT8l7'8 PUlIlP 1/2 nd. belo" Platts Ferry 362 1.1
10 Shepard pump 3 rrd above Onion Creek 363 1.3
10 Colorado River IlL rrl abo.... Onion Creek: 369 46.4
10 Colorado Rinr 1/4 IlI1. abon Utl6')'8 Fert'7 383 63.5
10 Big S~ Creek At lIOuth 395 0
10 Piney Creek At D:luth 400 0
10 Colorado Rivcr At Bastrop 403 83.1
11 Walnut Creek At JlK)uth 415 0
11 Colorado River At SmithTille 1·26 101
11 Pin oak Creek At muth 431 0
11 Colorado R1ver 2 mi north or West Point 438 102 200 rt above S.A.P. bridge.
11 Colorado R1vcr At LaGrange 453 123
11 Bucknera Creek S nd below LaQratl8e 458 0
11 WllliaJU Creek 10 Id below LaQr81lie 463 0
11 Colorado R1vor 2-1/2 mi aouth of E1litl8er 410 1)2
12 Columbine Creell 1 mi abon ColUlllbua 466 0
12 Colorado R1nr At ColUllbus 481 144 Conatant stage.
12 Lakeaide pump Ncar EaRla Lake 510 11.6
12 Colorado R1ver 1 Ill1 below Lakea1de PUIIP 511 99.6
12 BUng08 PUIIIP 5 Ill1 below Lakeaide pwap 515 5.0
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D1&charge.ln eta
Dot. Stream Location River Water I ""n I'!'rlbu- lver- Remarks

1918
Mlles Temp. Stream tary sien

Colorado RiTer fro_ Robert Lee to ..nth near~ Ctlnt.tnued
Aug. 12 IU""'OO ...., 1"_U""OOO 10.6

12 Colorado River Below aarNOod JNq) 520 30.2 900 It below pump.

13 Colorado RiTer At Olen nora about 8 iii ~Ye 51ll 80.2 300 ft above hip..,. bridle.
Wharton

13 Pierce estate ) III abo"" lrlhartoD 5114 73.5 One PmIP Cltuat1Jl&:.
p-

13 Colorado RiTer At llharton 547 21.5
14 Southern 6 iii below Wharton 555 99.3 At nUBlt 1 Id. be1cnf pup.

Irrigation PUIIIp
14 Jones Creek At muth $61 0
14 Hep:ry Mhtt 8 Ill1. below Jonea Creek 569 6.1

p-
14 Carlaon PUIIP 1 Ill. aboTe Blue Creek 5n 1.3
14 Colorado R1VOl' At Ba,. cu,. 575 0 Upper elld or ran..
14 Colorado Hi'Ye1" 1& III abo.... Matagorda 593 .8
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:LCM-F'!.Gl INVESTIGATIONS - COLORADO RIm BASIN

Colorado River April 7-24, 1925

Reach: l"rom Robert Lee to stream-gaging station at AWltin, To.

An investigation of Cains and losses from seepage in the Colorado River from a point at Robert Lee to the gaging
station at Austin was made in April 1925. The discharge was measured at various intervals along the main 8tre8ll1, at the
llIOuth of each tributary, and at the point of each diversion. Gages at Robert Lee, Ballinger, Milburn, and Marble Falls
are read twice daily, and at Tow and. Austin continuous recorders are maintained. Data waa ineufficient to warrant a
correction of discharge for time interval; however, these gages showed the river to be fairly constant, with the excep­
tion of a small rise on the nicht of April 22, cau.si~ a small i"'lcrease in discharge at. the Cox Ford site. These data
represent natural conditions of the river throughout the reach ilIVesticated. During the investigation the reservoir,
formed by the Austin Dam, was enpty, and the natural fiow of the river was passing through the dam. An extremely low
stage existed throughout the course of the river.

Above the mouth of the Concho River the Colorado flow was very low, and the flow began to increase appreciably
below this point. An increase from 5.7 to 17.5 cfa was rcted from the Concho to the Milburn gaging station. The flow
from Milburn to the San Saba River was fairly constant at about 20 cfs; however, the San Saba River contributed 67 cfs,
the first major source of water. The flow from this point increased gradually downstream to a maximum of 118 cfs at the
haging station near Tow, and then decreased to 76 cfs 12 mi above the Llano River. The llano River contributed 69 cfs
to increase the main flow to 196 cfs at a point 1 mile below the llDuth of llano River; however, the flow then decreased
to 172 cfs at the Marble Falls gaging station. Small gains and losses then occurred in the reach from this point to
Austin; the main contributer at Austin beil'"€ Barton Springs, which were flow1l'"€ about 2) cfs, to increase the now at
the Austin gaging station to 255 cIs.

No data was available with which to describe the geology of the river section reaches.

. • •
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Dh~bar8e in cta

""" Stre&lll Loc:ation River Wlter i ..,n ·mnn- i1J1Ver- Re.rlus

1925 Mil•• ,,-. Btreaa tory "on
P'roa Robert Lee ta Austin gagilll .taticn

Apr. 7 Colorado Rher At Robert Lee 0 0
7 Colorado R1var Near Robert Lee (Oagitll; atatlon) 9 0
7 Cow Creek At 1lI;luth 9 0
7 Colorado River Near Bronte (former gagill8 16 .1

station)
7 Colorado R1ver At Maverick-Mil•• Highway bridge )0 0
7 Valley Creek At lOOuth 44 0
8 Colorado Hiver At Ballinger (Gaging atation) SO .2 Seepage 1n gravel.
8 D.m Creek At llI;)uth 51 0
9 Colorado River 7 rrd below Ballinger 57 S Eatl.mate.
9 Colorado R1ver 9 m1 below Ballin&er 59 .5 Eatl.mate.
9 Muatafll Creek At oouth 60 0
9 Colorado R1ver At Nichols Croning 6) 1.6
8 Concho Rivcr At IIKlUth 69 .2 EI3 t.imate .
8 Colorado River 1,000 rt below Concho R1 ver 69 5.7
9 !colorado R1ver Traps Crossing - J nd below 72 8.2

Concho Hiver
8 Colorado Rlver Above Chriswell SpriJ\iO - , m1 75 10.7

below Concho R1ver
8 Colorado Hiver 1 mi below Chriswell bpringe 76 10.3

10 Colorado Rivor 4 mi below Stacy 84 10.1
10 Colorado R1ver 8 m1 below Stacy 96 li.)
10 Colorado River At Waldrip 104 13.2
10 Colorado River s: m1 south of Whan li8 12.6
li Colorado R1ver At Milburn gaging station 134 17.$
li Bollil18cr PU/Ill 2: nd north of Bowser 142 0
11 Colorado Rivcr 2 mi north of Bowser l44 16.6
11 McMullen and 3/4 mi below Ballinger 146 0

Prewitt PUll;l
1) Dwyer pump At Regency 159 0
1) Colorado River : mi below Regency 159 15.6
13 5. N. Jones 1 mi below Regency 160 0

pump
1) Cottonwood At mouth - J m1 below Regency 16) 0

Creok
14 Pecan Bayou At mouth - 12 mi below Regency 17) 0
14 Colorado River 1 IlI1. below Pecan Bayou 174 16.0
13 Colorado River Goldthwaite-San Saba Highway 165 22.2
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Discharge in eta

""to St.ream Loc::ation River Water 1__" '!'r.u;.u- IU.lver - R~rk.

192$ Miles Temp. Stream tary don

m Robert Lee to Austin ~a2inR station continu
Apr. 13 onfro pump 1 mi below Goldthwaite-San Soba 186 0

Highway
13 Taylor and J m1 below Ooldth\olalta-San Saba 188 0

Beaumont pump Highway
13 Miller pwnp 5 m1 below Goldthwaite-San Saba 190 0

Highway
13 ,..,ausby pump 7 mi below Goldthwa1 La-San saba 192 0

Highway
13 Crawford pun;> 10 mi below Goldthwaite-San Saba 19$ 0

HighWay
14 Colorado Rivcr s: nd above San Saba River 19$ 23.4
1$ Colorado River 2 mi above San Saba River 198 19.9
1$ Fdm::lnllon PUIIIl 1 m1 above San Saba R1vel' 199 0
1$ San Saba River t nd. above lOOuth 200 67.2
1$ Colorado River At Chadwick - 2 mi below San Saba 202 87.0

River
16 Rough Creek A.t lIlOuth - h rrd. above Bend 214 1.$7
16 HCCWTy pump 1, nd. above Bend 216 2.0
,6 Colorado River At Bam 218 9$.0
16 Cherokee Creek 2 mi below Bend 220 0.3
16 Lw1e and Fry Just below Cherokee Creek 220 0

16 10-
Just below Cherokee Creek 220 0Cagle pump

16 Frazier pump Just below Cherokee Creok 220 0
16 Sulphur Springe 6 mi below Bend 224 0
16 ~:man Creek 11 mi below Bend 229 0
17 ralll! Creek At mouth - 3 m1 above Tow 240 2.4
17 Colorado R1ver At gaging station near Tow 243 102

16 Colorado River At gaging station near Tow 24J 118
16 Tanners pump 1 mi ~low gage near Tow 2W. 0
16 Tow Creek At JlK)uth - 1 mi below Tow 2W. 0.2 Flow hom april'l8 i Jd upstream.
16 Cowan Creek At JlK)uth - 2 IIl1 below Tow 24$ .1
16 Beaver Creek .At lIDuth - 3 rrd below Tow 246 .3
16 &rgan Creek .it IIKlUth - t rrd above Bluffton 2$1 .1
17 Colorado River At Ua~-Burnet Highway 2$1 107
17 5. w. Oraphite t m1 below Uano-Burnet Highway 2$2 0.8

p"",
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DlIIeharge in era
Dot, Stream Location River Water

6~~ I""'u- U1ver_ R_rke

1925
Miles Temp. "'ry s10n

From Robert Lee to Austin 29Qln2 station continu"'Apr. 17 lion Creek 1 m:I. below llano-Burnet Highway 252 0
17 Csnpground 5 mi below Llano-Burnet Highway 256 0

Creek
17 Redrock Creek 7 mi below Llano-Burnet Highway 258 0
17 Colorado R1ver 12 m:I. above Llano River 262 76.3
17 Clear Creek 12 ml above llano R1ver 262 0
17 Spring Creek 11 m1 above Llara:;. River 263 0
17 Peter Creek Hoover Valley 265 0
17 Powdemill 5 rni above Llano River 269 0

Creek
17 lleoo River At mouth - Kingsland 274 69.0
18 Colorado River 1 mi below Llano R1ver 275 196 No cha~e in at.age - overnight.
18 Sandy Creek At mouth - 6 mi below llano River 280 0
18 Colorado Ri vcr 1,000 ft below Sandy Creek 280 179
20 Pecan Creek At mouth - 8 mi above Marble Fall 282 .2
20 Slickrock Creek At mouth - 6 mi above Harble Fall 284 0
20 Colorado River U mi. above Marble Falls 285 163
20 Tiger Creek At ll'J)uth - 2 m1 above Harble Fall 288 0
20 loleeks PUJ!I!' 5/8 m:l. above Harble Falls 289 0
20 Phelps p~ 1/2 m1 above Dam at Marble Falls 290 0 Pumps intermittently.

20 Stamford pwnp 3/8 rod. aboWl Dam at Marble Falls 290 0 Pumps intermittently.

20 Wagner purrp 1/4 Illi above Dam at ?o\arble Falls 290 0 Pumps interm:l.ttcntly.

20 Sparerib Creek At mouth - at Marble Falls 290 0 All naw is in sand beds.

20 City pump At 11arble Falls City pump at Fall 290 •3 Pumping 200,000 gallons per day .

20 Colorado River At gaging station at Marble Falls 290 172
21 flatrock Creek At mouth - near Marble Falls 291 0
21 Hamilton Creek At mouth - 5 m1 below Marble Fall 295 .2
21 SycallDrtl Creek At nx>ut.h - 5 mi below Marble Fall 295 0
21 Doublehorn At fOOuth - 8 mi below Marble Fall 298 oS

Creek
21 Postoak Branch At mouth - 13 m:l. below Marble 303 0

Falls
21 Spanish Oak At mouth - 1.4 mi below Marble 304 0

Creck Falls
21 Little Cypress At mouth - 9 mi above Pedernales 307 .2

Creek River
22 Colorado River 100 1't above mouth of Pedernales 316 226

River
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Di8charge in era
Dat. Stream Location River water -"'" "uou- IDlver- Remorlte

1925 Miles Temp. Streaa tery don

From Robert I.e to .Austin RuinR station contim d
Apr. 22 Pedernalelll 1 m1 above llW)uth - above back- 316 3,2 Backwater extenda 1 m1.

River water
21 Cow Creek At mouth - 1 nd below Pedernalee 317 .1

River
22 Codal' Knob 4 mi below Pedernalea River 320 .1

Sprlncll

22 Colorado HiveI' At Cox Ford - 6 m1 below 322 202
Pedernalas R1.vel'

23 Colorado River At Cox Ford - 6 m1 below 322 216 Slftall rise on river.
Pedernales River

22 Bee Creek At mouth - 8 mi below Pedernalea 324 .2
River

23 Colorado River At Lohmans Ford - 9 m1 below 325 228 Small riae on river.
Pedernales River

23 Sandy Creek At mouth - 1 m1 abovo Watson Ford 334 .1
23 Colorado R1vel' At Watson Ford - 18 ld below 334 238

Pedernalea River
23 Cypress Creek At lIDuth - 1 m1 belo\l W8tson Ford 335 .2 Water comes from springs.
23 Bull Creek Near Austin - 6 mi above Austin 357 0

g...
24 Barton Creek At Austin 364 23.2
24 City PUMP At City Water Works 364 10.6 Pumpinl 7,000,000 gala. PI!Ir' day.
24 Shoal Creek At fIIOuth - at Austin 364 J.S Eatimate.
24 Lone Star Ice At Austin 364 .1 PuqJing 200 galls. per min.

Company
25 Colorado River At gaging station at Austin 365 255 Corustant stage.

-



tell-FLCW INVESTIGATIONS - CQLORAOO RIYm BASIN

South Concho Rinr JUDI 18, 19S3

'"'",

Reach I South Concho River, fro. a point about 2 Idlea abo.,.. atru.saC1ng atation at Chr.1atoT&l, Tex. to a point
12 id.!iiOo'IIMt.reu.

A aer1e11 ot diacharse meaaureaenta vu ..de on June 16. 19$3, on South Concho Ri'f8r fro. a point about. 2.0 lIl1l.a up­
atre.. fro. laging atation at Chriatonl, Tex., to a point 12 id.lee dovnatreaa and above ba.ckwater fro. t.ke Naevorthy.
Then 1M8l1ur8JIenta were made to detena1ne nepale laine or louee 1n the reach. The lagil1i etat.1onB on South Concho RiTer
at Chrietoval and on South Concho Irrllation CoJllPan;r11l Canal at Christoval indioated that there hlid been m appreciable
change in etage tor s ....eral daYll prior to the 1nvoet1.ation. Juat prior to the !nTeetisation the reach "all inapected by
airplane and m inflow trom t.ributarioa or diTera10na other than South Concho Irrigation CoJlilar\7'1I canal "ere obeerved.

DiBchBrge.ln era

""to Stream Location River Water I "'in ITribu- IDher- Remarks

".." Milee Temp. Stream to.." alon

June 18 South Concho R 2.1 a1 soutA of Cbri.tonl 0 79 ••98
18 South Concbo At Chrlatonl - &a.c1Dc .tation 1.9 0.34 Collplted. b::r "e1J' tOftlJl.a.

Irrig. Co.
canol

18 South CoDCbo R At Cbr:lJItoval - gq:1na .tat.10D. 2.0 82 3.12 Oran1 bed.
18 South CoDcbo R 1.9 a1 DOrth of Chrl.toval 4.8 83 3.39 Rock 'oed.
18 Sout.b Concho R 5.9 Jli1DOrlb of CbriatoTal 9.0 83 1.92 Ora.,..l bed.
18 South Concho R 10 a1 aolI.th of SaD ADplo 12.0 0



LOf-FLarf IRVESTIOATIONS - COLClWXl RIVPJl. BASIH

Concho R1Yer Harch 1918

I

i)\

BNChef, South Concho R1:nl', rn. ChrilllltoYal to confiuenoe with North Concho Riyer .t san AnSalo, Tox.
l'tlddJ.e Concho Riyer, tro. San Anplo-Hcrtson road cro••1ng to t.be IllOUth

Sprinc creek, tro•• point juet .bo.... SenD Spril'l8a to the lI)utb
North Concho River, .troll Sterlinc Cit)" to confluence with South. Concho Ri....r
Concho River, trolll confluence of Horth and South Concho Ri'Yo1'll to lIOuth

Seepage invollllt.1gaUon on Concho RiV61', includ1Il1: Spril'l8 Creek and North and South Concho RherB, vaa ..de Harch 27
IIIld 28, 1918. With the exception of the Klddle Concho, n".,61'OWl p\lllping plante are e1tuated illons e.ch of the above
etre.. and d1l1'1J'1 the inTeatigaUon there v.. a larse UlOunt of 1rr1g.t1ng. Thia 18 the on1.J" faotor that would &ffeet.
ruultA. n.ta were insufficient to warraot • correction 01 d1acharge for t1.lle interval, but in all the atre.D1 there W88
• conatant eta.se prerloua to aDd at the t1JIe 01 the inTelltig.Uon 110 that corlWctioD for tiM intenal w" in milt call8.
not necella.l'7.

In Sprirll Creek there was a gain 01 10 cle in a dilltance of 27 Jd.lee. Above SprinS Creek the Middle Concho WSII dr)'J
but from the lIlOuth of Spring Creelc to the confluence with South Concho RiTer there vas a gain or 2 ct. in 2 a1lea. The
North Concho trom Sterling Cit,. to Water Valley abewcd a gain ot 1.0 cta, but troll Water Vall.,. to the llDuth there waa a
loee ot 2.0 cle. In the South Concho trom Chl'iatoYal to the confluence with the North Concm there wu • lain of 12 cfa
1n 20 .11011. In the main Concho there W811 a gain ot S cte, but throue:hout the lower half of the rtYer'e courao the
ltMeure-ent& ahov there vas a eeepage 10all. FroJi the l86il'lfl ata.tioD near San Angelo to the Paint Rock gae;e there are 10
daM and "eorvoi" which affect the acouracy ot • eeepage inveati8aUon. InterpretatioDS ot the _a8urCll\Onta on the
utn Concho aro therefore 80IIeWhat doubtful.

Discharge in cfs
""to Slreum Location Rlv~r W6ter ""n Trlbu- 1ver- Remurks

1918 Miles Temp. Stretim tary slon

South Concho Ri er from Christoval to confiuenee vith "'cth >,neho liTer
Mar. 27 Chriatoval At Christoval 0 9.7

C"",l
27 South Concho R )00 1't bel.ov ChristoYal Canal 0 3.4
27 Pac.n Creek At lllOutb 9 0
28 South Concho R Just above Mlddle Concho R 11.8 6.0
28 Middle Concho R At llOuth 12 3.9
28 South Concho R 1/2 llli below Middle Concho R 12S "'S
28 Hank PUIlP At Metcalle Lake 1/2 11I1 above 15 2.7 ColllpUted fro. pump capllcity.

divtlr:Jion
28 Metcalfe Canal 3-1/2 mi below Middle Concho R 15S 12.0 At headgat.e.
28 South Concho R Just below Metcalle dinraion 1SS 0

dam
28 South Concho R At Chrietonl. road cl'OlIaing 16.S .4



~

Discharge in ere

""to Stream Location River Water ~""0 Tr1bu_ Diver- Remarks

1918
Miles Temp. Stream tary slon

South Concho R1 ar troa Christoval to confluence with rth oncho Tar ntinu
Mar. 28 Lovelace PUlIlp 1/4 iii below Chriatonl road 16.0 .9

croning
28 San Angelo I.&P 1/2 Id above IlIOUth of So. Coacho 19.) 1.2 Co~uted froJII PUIlIP capacity.p-

Jut below San Angelo L&:P Co. de28 South Concho R 19.) l.a Estimate.
28 South Concho R J. t lllOuth 19.6 ).8 Springs oontribute now.

Cheek data on 5 uth Concho R1ver in April 1918
Apr. 27 South Concho R Just above Hl..ddle Concho R 11.8 2.a

27 Ml.ddle Concho R At IllOUth 12 1.8
27 South Concho R 3/4 Ill1 below lt1ddle Concho R 12.8 6.a
27 Metcalfe Canal 3-1/2 m.1 below K1ddle Concho R 15.5 5.2

M1ddle Concho var from San Angelo-Mertzon roa cross l~ to the 110 th
Mar. 21 MlCQJ.8 Ceneno AT. San Angelo-Mertzon road a a

Ml..ddle Concho R
crosaing

28 At mouth 22 ).9

SDrtl'l.l!: Creek b. a txlint .1uat abOTe SenD S"ri a to he mo th
Mar. 27 pnng CreeK . Juet above Seven a 1.9

27 Spring Creek Just below Seven Springe a 9.9
27 Mertzon Canal At Mertzon ) 9.)
27 Spring Creek 100 1't below Mertzon Canal ) a
27 Return now l500 :tt below Hertzon Canal ).4 •2 Estimate .

!'rom Mertzon
Canal

27 Spring Creek 1500 f't below Mertzon Canal ).4 •2 Esu..te .
27 Spring Creek 1/4 IIIi north 0 t ShenlOod. 7 oS Estillate - no pumping above.

27 Spring Creek At Sherwood - Tankersly road 11 1.6 No now in Lopez creek.
crossing

27 Hager p~ 1-1/2 nt south ot Tankersl,. 16 .8 Estimate.
27 Spring Creek Just below Hager pump 16 1.9
27 Spring Creek Just above Dove Creek 2a 2.1
27 Dove Creek At DlOuth 2a 4.2
27 Hottel Canal 2 m1 above IllOUth of Spring Croek 25 5.9
'7 Spring Creek Juat below Hottel Canal 25 .8 Eatil'aate .

27 Spring Creek At DlOUth 27 .8 Estimate.



DBl.

1918

Stream Location
Discharge. in efe

R1veriWoterIlIb!n ITrlbu- ~ver­
Miles Temp. Stream tary s10n

Remarks

North Concho R1 er tn:n Storll Cit to oontlue •
Mar. 27 one A r ng ,.

21 sterUng Creek 3 Ill. below Sterling Cit,. • at 3.0 0.5
",uu.

27 North Concho R 300 It below Sterling Creek 3.0 1.0
27 North Concho R At Broome - 9 Ill1 below sterling 9.0 0

City
27 North Concho R At Water 'alley 20.0 1.3
27 Two puJ'lpli 1 mi belav Water VaU.,. 21.0 I I 0
27 North Concho R At Carl.bad 27.0 2.0
27 North Concho R 3 m1 below Carlobed )0.0 0
27 North Concho R At lIIOuth 46.0 0

laUNte .

FAt1Jll8te .

bt1Aate.
Not puIIlping.
Estimate.

Concho River. .doom confluence or North and South

~

Kar. 27 Iconcho R
27 Concho R

28 Newton p~
26 Red Bank Creek
28 ~1n8 plant
28 Crolo«lOlt Creek
26 ~lng plant
28 Concho R
28 P\1Ilp1ng pbnt
26 Concho R
28 Lipan Creek
26 Itlckapoo Creek
28 Concho R

26 lConcho R

At confluence of N and 5 Concho
At gaging station 1/4 11I1 below
confluence
Northeallt ot san Angelo
At IIlOUth
Southwest ot Hil••
At fIlOuth
4·1/2 m1 southwest ot Kil••
South ot Miles
South ot Hiles
4 111 south ot Mil_
At IIK>uth
At mouth
At gagiq atatioQ 2 111 west ot
Paint Rock
At muth

o
.2

8.8
9.2

12.6
U.
16
11
17.1
18
260$
31.S
32

SlS

Rivar; to mbth
,."
S.l

o

o

o

1.S
o
o

.1

o

2.2

2.0

2.0

2.2

MllaaurOlllmt - good.
Meaeuroment - good.

ColllJlUtod frOIll p~ capacity.

ColllPUted trolll PUlIp capad.t1 .

ColllPUted tro. pwap capaci toy.

ColllPutoed fro" pump capacity.
r..U-ted. .

E8t1aated.
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LOi'-FLCW INVESTIGATIONS ~ COLORADO RIVER BASIN

Concho Rinr Fe~28 to
Hi~ 12:5

R.achee, South Concho River, troll a point juat belov N&1n aprinee, S 1I11es abon Christoval, Tex. to the I*)uth.
!'t1dd1e Concho River, froM Kiova Creek to IlOUth.
Spring Creek, frolll Seven Springa above Mertr.on to lIOuth.
Dow Creek, tram a point about 9 aile~ above Knickerbocker to lIlOuth.
North Concho River, from a point above SterUn,; Cit,. to conrluence with South Concho RiY8r.
Concho River, from. confluence of North and South Concho RiTera to llOuth.

The purpose of this inve~tigstionvas to deteI'lldne gaina and loues of flow in tho river reaches Usted above in
the Concho River v.ter~hed. The area covered ia the aalll8 ae that inveetlgatod in 1918} however, the riT8r 1I118a d1a­
"nce at ISOllle of the ISitolS are revised in thia report. During Wa investigation the atream flow vaa practicall;r con­
atant and time interval valS neglectod.

Discharge in cflJ
Dote Strealll Location River Water ,,,un I'ITIUU- IUlver- RelIlDrks

1925 Miles Temp. St.reall tary 810n

South Concho Ri er fron a point just below lI\8in aprin 5 lee ab ve Chr aloval Tex. to the lIOuth

!".ar. 12 South Concho R At !".ain Springs - 5 IIli above 0 10.7 No nov above springs.
Christoval

12 Mill Spring 1 1111 above Christoval 4 2.4
12 Christoval At Christoval - S r.:d. below Main 5 8.0

canol Springs
12 Sout.h Concho R At Christoval - below Christoval 5 21.6

"""1) Return now 4 mi below Christoval 9.1 1.8
from Chris toval
O~

l) Pecan Creek At ~outh - just above Broome Dam lh.4 0
1) Dlvereion at 500 ft below Pecan Creek 14.4 19.6

Broone Dam
1) Sout.h Concho n Just below Broome Dan lh.4 8.4
l) Netum now 2 1"11 below Pecan Creek 16.4 7.1

from Broome Dam
1) Return now 2.3 tni below Pecan Creek 16.7 5.4

fro~ Broome Dam
14 South Concho R At nm; City Dam ¥ 4 JIll above 20.8 19.6

mouth
16 South Concho R At n6\'l City Dam - 4 m1 above 20.8 22.3 Leea dJ vOMlions upt:tre3lli.

mouth
16 South Concho R At mouth 24.8 19.4



~

Discharge 1n era
Date Stream Location River Water I Main Trlbu_ lver- Remark!>

1925 Miles Temp. Stream tory slon

l:iddle Concho. ver from Kiowa Creek to IIlOUth
Vlllr. 10 lU.ddle Concho R l':Outh of Kiowa Creck 0 0.1 K10\<l8 Creck dry.

10 Middle Concho R Houth of Uveoak Draw 6.8 0 Livcoak Creek dry.
10 !·tl.ddle Concho R 7.8 mi below Kio\1a Creek 7.8 0
10 !"d.edle Concho R 8.5 ni below Kiowa Creek B.5 .3 EstilOC!te .
10 Middle Concho R 11.6 mi belo.1 Kiowa Creek 11.6 0
]0 J>:iddle Concho R 13.1 Fi below Kiowa Creek 13.1 .9
10 ~!1ddle Concho R Ncar Arden - 2 mi above San 23.1 1.0 No flow in Dry Creek.

Aneelo-Nertzon road crossing
11 lest Rocky Cr At mouth 26.8 0.7
11 '·1iddle Concho R Just above East Rocky Creek 29.7 1.2
11 ;'l1ddlc Concroo R At Baucum DaJTl 36.S .1 flo diversions.
11 ~ddle Concho R At 12 ~1ile Bridge 36.2 0 No diversions.
11 11d01e Concho R i m1 above Spring Creek 4S.2 2.1 Gravel bed - ~eepage.

11 tiddle Concho R Just below Spring Creek 4S.7 7.3
11 tiddle Cor.cha R At. mouth 47.7 0 Gateo at. Dam t mi upstream

had just been closed.

prinp Creek f III Seven Snrings above Nertzon to IT.(Iuth
Mar. 6 pring Creek Just above Seven Springs 0 •7 Estimate .

6 ::>ring Creek Just bel"", Seven Springs .1 12.2
6 .'Crtzon Canal At i:crtzon 3 7.8
6 pring Creek: At Hertzon - below Mertzon Canal 3 S.4
6 ~~dle Ditch l~ mi below Mertzon 4.S 2.7

version
7 pring Creek 13.7 mi below Mertzon 6.7 7.S At Lee's Dam.
7 pring Creek At She1Ylood-Tankersley cros~ing 10.6 8.0
7 pring Creek 2.2 rn1 above Tankersley '".3 4.4
7 pring Creek 1.2 mi above Russell Darn 16" 4.8
7 prins Creek Just below Russell Darn 17.7 0 Gates at Dam closed.
9 fi~ing Creek .1 Illi above Dove Creek IB.7 .8
9 liot t ?U!r.p .2 mi below Dove Creek 19.0 3.1
9 Jhite Pump .8 rn1 below Dove Creek 19.6 1.9
9 lottel Canal 1 m1 below Dove Creek - at Dam 19.8 6.2 old Lackey Dam.
9 pring Creek Just below l·bttel Dam 19.9 .2
9 pring Creek .9 mi below Dove Creek 22.7 2.4
9 pring Creck t mouth 26., 4.6

11 pring Creek 500 it above mouth 26.S 4.2 Check measurement.
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Discharge in cfa
Dot. Stream Location River Wster I ""n ITrlbu~ Iver- Remorka

19"
Mlles Temp. Stream tary 810n

Dove Creek fro a int about 9 miles above Kni ."'0 or to muth.
Mar. 4 Dove Creek Just below spring source 0 13.0

4 Diversion Cana" Just above Stillson Dam .9 11.7
4 Dove Creek Just below Stillllon Dam 1.1 .7
4 Diversion CaruL Just above San Jose Dam 3.9 4.1
4 Dove Creek t lit!. below san JOlle Dam 4.4 8.6
5 Dove Creek mi below San Joee Dam 4.4 7.6
5 D1version Cana Just above Baze Dam a.s 4.5
5 Dove Creek At Knickerbocker 8.7 8.9
5 Dove Creek Just above rrouth 11.8 B.4

North Concho Ri or from a oolnt above SterliN! ( .ty " conn cnca w th Sol h Cone River
feb. 28 North Concho R 2 mi above Mclntyrell Dam 0 0

28 North Concho R At Hclntyrea Dam 2 .2 Estimate.
28 McIntyre. Pump Ii m1 below Delli 30S 0 Not p~lng.
28 North Concho R At McIntyres P'l.lq) 30S 1.2
28 North Concho R ! m1 above 5t6rliJlR C1ty 11.6 1.4
28 North Concho R At Sterling 01ty ~ below Santa 12.1 1.2 Pump in operation.

F. Pump
28 North Concho R 8.4 mi above Water valley 23.5 1.0

Mar. 2 North Concho R 5.0 m1 above Water Valley 26.9 1.9
2 North Concho R .6 m1 above Water Valley 31.3 3.2
3 North Concho R Near Carlsbad - gaging station 37.0 3.9 Conatant stage.
3 North Concho R 8.8 m1 above san Angelo 45.6 3.1 Gravel bed8.

17 North Concho R *At San Angelo - gaging atation 54.4 *2.5 Constant atage .
17 North Concho R l m1 above JllOuth 55.3 2.3

*Discharge Mar. 3 • 2.5 eta

Concho River \on," confluence ot North and South bonch.: Rivo to~ th

Mar. 17 Concho River At gaging station near San A~el 0 22.)
17

Boyd ""'"
1 m1 below confluence 1.0 1.5

17 KaHen Pwtp 7.2 m1 below confluence 7.2 3.1
17 M~nald Punp 7.4 m1 below confluence 7.4 1.0
17 Concho River 8.0 m1 below connuence 8.0 16.4
18 Hart PwIlp U m1 below confiuence 13 1.2
18 Lackey Puql U IlIi below conQuenca 13 2.1
18 Concho Hiver lh m1 below confiuence - at 14 10.0

~ cro8aing
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D1.charge 1n eta
Do'e Streu Location River Water I ~.n n.oo- ILl1ver- ReIDl1rka

1925 Miles Temp_ Stream tery don

Concho River, nl cont1uenee of North and South Concho River to"" th.oo tinU6d
Mar. 18 R:i chnd Pwqp .4 m:1 below Mu11in8 crollaina ,,".4 1.0

16 Ollie May Pull{I 1.0 mi below Mull1na croasing 15.0 2.2
16 Davia No. 1 1.5 m1 below Mullina ero.81ng 15.5 2.2

Pump
16 Davia No. 2 1.6 nd below Mull1na croaai~ 15.6 1.6

Pump
16 Rackett ~ 1.6 m1 below Hull1.na C1'OII81ng 15.6 1.6
16 Concho R1ver 2.0 mi below MulliM ero.sins at 16.0 105 FA:timate .

Hackett Dam
16 Concho River 3 m:I.. below Mullw croll81ng 17.0 4.4

south of Milee
19 Concho R1ver 3 nd. below Mul11118 croae1ng 17.0 n.l

south of Miles
19 Allen No. 1 17.1 m:1 below confluence 17.1 1.9

""'"19 Kene~ P\1n;) 17.1 rrd. below confluence 17.1 1.6
19 Balcom Pwl{l 11.6 m1 below confluence 11.6 1.0
19 Allen No. 2 17.6 mi below contluence 17.6 1.5

Pump
19 Reed ~ 11.8 Dtl. below confluence 11.6 3.4
'9 Concho R1vcr 18.0 m1 below confluence 16.0 105 EatJ.mate •
19 Concho River 18.5 m1 below contluence 16.5 0
19 Concho Rivur 20.4 mi below confluence 20.4 0
19 Concho R1ver 2$ mi below confluence at 25.1 0

Rowena-Herata croasing
20 Lipan Creek 28.4 mi below confluence 26.4 0
20 Concho Ri vcr 34.0 mi below confluence at 34.0 .2 E:Jtimate.S_ Dam

20 Concho R1ver At gaging station near Paint 31.0 .1 EstilllB.te - COll8tant stage.
""ok

20 Concho Mver At mouth 54,s 1.6 Estimate .

- '-
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LOW-FLOW INVESTIGATIONS - COLORADO RIVER BASIN

North Concho River i1ay 25-26, 1918

&U!.'sl:P From a point 1) miles above Sterling City to confluence with South Concho Rivor at San Angelo, Tex.

During the investigation the river was at a constant stage and discharge represents the natural conditions.

Discharge in cfs

"'" Stream Location River Water M'Hn mUll_ pJlver_ Remarks

1918 Miles Temp. Stream t.ry sion

Hay 25 North Concho R At McIntyres Dam - 13 mi above 0 0.2 Estimate - )00 ft belOl/ dam.
Sterling City

25 North Concho R 0.75 mi below McIntyres Dam 0.75 1.2
25 Mclntyres ditch Ncar pumping plant 1.0 2.3 8" pump - 25' lift.
25 North Concho R 11 rni above Sterling City 3.0 .3
25 North Concho R 0.5 mi above Slaton Dam 4.0 .1
25 slaton ditch Near pumcing plant 4.0 .2
25 North Concho R Below Slaton Dam 4.5 .2 Estimate. Seepnge under dnm.
25 North Concho R 1 mi above Byers Dam 6.5 .0
25 Byers ditch At flume 7.0 1.8 \olest pump only.
25 North Concho R Below Byers Dam 7.5 .1 Estimate. 5eepaee under dam.
25 James Dailey 9.0 .0 Not PUIl;Iing.

ditch
25 North Concho R Below James Dailey puop 9.0 .3 Heasurement, fair.
25 H. K. Ray ditch At flUlJlEl 9.2 .4
25 Allen ditch 9.5 ·3
25 A. C. Pierson 9-5 .0 Not pumping.

ditch
25 North Concho R Below Allen and Pierson pumps 9.5 .2 Estimate •
25 Ray and Johnson 1.1.0 .0 Not PUIliling.

p=p'
25 North Concho R Just above Johnson pump 11.0 .2 Estimate.
25 Henry Bode pUllp 13.0 .0 Not ~ing.
25 North Concho R At Henry Bode Ptw:q:l 13.0 .1 EstillSte.
25 North Concho R At Sterling City 14.0 .0
25 North Concho R 6 mi below Sterling City 20.0 .0
25 North Concho R 9 mi below Sterling City 23.0 .0
25 North Concho R 10 mi below Sterling City 24.0 •3 Estimate •
25 North Concho R 18 mi below Sterling City )2.0 .0
25 North Concho R 25 mi below Sterling City 39.0 .0
25 North Concho R 1.5 mi above Water Valley 44.0 •9 l1eallurement rated, good •



~

Discharge in ere

Do'. Stree.. Location River Water ~,n -JT~DU_ l1ll.ver. RftIIllrka

1918 Miln Temp. Stream tory alan

From. lnt. I) miles above starU Cit to" ullnc "'th outh C ncOO=:] vel' at San .,. continued
May 26 North Co ncho R At Water Valley 45.0 1.6

26 North ConCho R 0.5 ml below Water Valley 4S.S 2.1
26 Trodden and 1.5 mi below Water Valley 4605 0.0 Not pump1ne:.

Nell PWl'lPS
Road crossing - 7, mi below26 North Concho R SlS 1.1
Water Valley

26 Carlsbad At Carlsbad S6 .1
sanitar1\llll

26 North Concho R At Carlsbad 56 1.S Below Sanitar1\ll11 OIUll
26 North Concho R 0.5 mi below Carlsbad S6.S 1.S Below 2nd pump.
26 North Concho R L.S mi below Carlsbad 60S 1.)
26 North Concho R 9 mi below Carlsbad 6S .0
26 North Concho R 11 mi above San Angelo 66 .2 Estimate.
26 North Concho R 6 mi above San Angelo 11 •1 f.:ll timte .
26 North Concho R At San Aneelo e;nging f1tation 11 .2
26 North Concho R At mouth 16 •2 Estimate •



LQ/-nDti' IHV!STIGATIONS - COLClWX>~ BASIN

San Saba River ~rch 29-31, 1916

Ruehl Fro. Fort Mcla.,.ett Spr:1.Df:ll near Fort McKavett, Tex. to MOUth.

The low-now iDftllti,ation on san Saba River wall carried on
Rector Dt.Ill and Canal at san saba, natural conditiOlVJ were found.
the Rector Dall are doubtful.

frolll Kareh 29 to 31. Fro. McKavett Spr1ngll to the
Owins to laek of eu1'fic1ent data, reeult.5 below

w
~

Diacharge in era
Dute Stream Location River Water ~1n T1CU- iver- Remarks

1918 Miles Temp. Stream tary slon

Mar. 29 ~an Saba R1ver I m1 below Fort !'lcKavett Springs 0 8.6
29 ~CkY Creek At mouth 10 oS Estilll3te.
29 ~leilr Creek At mouth 13 11.9
29 San Saba River .8 mi belo~ Clear Creek 13.8 26.7
29 IOU, p_ I mi below Clear Creek 1L 5.2
29 ussell pump 2! m1 above Henard 18.5 2.6
29 Las ~ras Creek At lfQuth 20.5 .8 Eatim:lte.
29 San Saha River At Menard - gaging station 21 21.7
30 Kitchen Canal S mi below Menard 26 L.L
)0 ~lcWilliams 10 mi below Menard 31 2.L

Canal
30 an Saba R1vcr At Hcxt-Brady crossing L1 30.9
30 <In S..bo River At Brady-Calllp San Saba crossine 56 28.0
30 .an Saba Ri ver Just above mouth of Brady Creek 76 3L.9
30 rady Creek At mouth 76 1.7
30 an Silba River At Dorans Ranch S mi below 81 3L.O

Brady Creek
30 lonns Springs At JIlOuth 7 rni below Brady Creek 83 L.7
30 obs Creek At mouth 87 0
30 Jallace Creek At JIlOuth 90 0
30 larkey pUll'p ! mi above railroad bridge west 91 3.L

of San Saba
30 unter pump t m1 below railroad bridge west 92 2.2

of San Saba
30 ichland Creek At mouth 92.1 0
30 oung Pierce 1 m1 above gaging station near 9L 1.1- San Saba



'tA,

Discharge in era
Dote Stream Location River Water _",>tn [',,1bU- 1ver- Remarks

1918
Milee TelllP· Stream tory 810n

From Fort McKa tt Springs near Fort McXavett Tex. to Onu'" eont1ntaed.
MiIIr. 30 San saba Rtver Near San Saba - pging station 95 33.0

30 Rector Canal ., lTI1 above Mill Creek 91.5 2.5
Jl San Saba River Just below Rector Dam 91. 3M
30 Mill Creek At mouth 96 22.9 Colqluted from differences.
30 San Saba River 3/4 mi below 11111 Creek 96.6 55.4
30 Becker pump 1 mi below Mill Creek 99 1.6
31 San Saba Hiver At llXIuth 105 23.0



~

LGHUW I1IVESTIGATJONS - COLORADO RJVm BASIl:

san Saba River July 21-29, 1933

Reachl From a point just above Fort ~!CKavett" Tex. to Brady Creek.

DuriI\f; the investigations the river was at a conetant stage, and measurolllOnts represent natural conlitions.

Discharge 1n cra
Dote Stream Location River Wa.ter ro'n rl.DU- Ul.ver- Rcmnrka

1933 Miles Temp. Stream tary a10n

July 21 San Saba River ~ mi above Fort ~:cKavett 0 9.7
27 ~vurfllllOnt At rrouth r:c.:ar Fort II,cKavott .5 2.0

"'prine
27 an Saba River At first Fort ~cKavott-Menard 1.0 ll,.2

crossing
27 ~car8 p~ 4 mi below Fort McKavott 4.0 1.7
27 ~cKn1eht Pu/r;) 6 mi below Fort lo!cKa'/ott 6.0 1.9
27 an Saba Rivor 8 mi below Fort ~:cl(avott 6.0 11,1
27 1~?Cky Croek At mouth 10.0 .2 Eatirr.ate.
27 loar Creek At ITlOUth 13.0 ll,.1
'7 an Saba River ! mi below Clear Crook 1).5 '5.1
'7 an Saba Hivcr Just above lIoyos Canal 17.0 '4.4
'6 ~:oycs Canal At I~enard 11.0 0
28 iladdell p~ Below Noyes Canal head Bate 17.8 0
26 iPlacker PUn;> 2 m1 above ~lenard 19.0 '.1
26 lSan Saba R1 ver At Menard - gaging station 21.0 20.1
'6 lSan Saba Rivor At 5 mi crossing on ~nard-Nason 26.0 21.8

road
'6 1tchan Conal 5! mi below r.enard '6.5 9.9 Punt>ing 27th and 28th.
'6 ~an Saba Rivor At second Menard-Hason croi!l::oing )1.0 7.9 ~ upstream mt pUIlq)1ne.
'6 an Saba R1ver At ~:athews Tract 35.0 5.) No pumps operating.
'6 lSan Saba Rivcr At Brady-Hext croi!lsinc 41.0 ,.,
26 ~an Saba Rivor 9 ni below Brady-Hext cro::ostne 50.0 1.4
'6 alf Creck At mouth 10 mi below Brady-Hcxt 51.0 0

rood
'9 ~an Saba R1vcr Near Cal'p San Saba 60.0 1.5
'9 f>.n Saba River 1m1 above Voca 64.0 '.1
'9 ~an saba River .. mi above Lost Creek 69.0 '.0
'9 Lost Creek At mouth 69.) ., Estimate.
'9 ~an Saba River At C&IIlpbell crossing 4 m1 below 72.0 1.)

Lost Creek
'9 ~er Creok At lllOuth 13.0 0
'9 ~an Sliba River At Deer Creek 73.0 0
'9 ~ecp Creek At llI)uth 76.5 0 River startll flowing 3 m1 above

Brady Creek.
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Discharge in efa
""te StreslD Location River Water ~~,n I,noll- 1ver- Remarks

1933 Miles Temp. Stream t.ry 81en

F'rom , int u t above Fort McXavett to Brad Cr ek ntinu d
July 29 San Saba R1ver Just above Brady Creek llO,O 18.3

29 Brady Creek Just above mouth Bo.o 4.5
29 5an Saba R1ver Just belo" Brady Creek Bo,l 22.8 Obtained by addition.

• •



Im-F'I.OtI INVESTIGATIOI:S - COLORADO RlVI-n BASIl)

San Saba Ri vcr Fobruary 20-21, 1940

~

Ro~ch: From a point below Fort 1·:cKavett, Tex. to stream-gaging station at Herard, Tax.

A sories of discharge measurements was made durin£: the poriod lo'obruary 20-21, 1940, on the San Ssbs River and Hs
t.ributartc:l and diversions, Tex., between a point 1 milo nort.heast. of Fort j';cKJlVott 4lnd tho gs3ing station at .lenard,
20.9 miles downstream, to determine the seepage Eains or lossos. The invostleotion was made during u period of const.ant
stage of the river. All flowing tributaries were measurod. Determination of cain or loes reprosent. nonnal conditions
except the apparent gain of 4.4 second-feet from sbove Noyes Canul to the Monard Eaging station. Tho diocharge of Noye::!
Canal at the e081ng station on the Cansl at Menard on this date was 22.1 second-feot, or 4.1 second-foot leso than at
the headgot.cs. This loss of h.l second-foet from the Canal presumnbly rcturn8 to the river above tho river eage at
fo',ennrd and essentially accounts for this apparent cain of b.4 second-feot.

DiachBr~e.in cfe
Dote Stream Location R1ver Wnter ...," T>b,- IUlver- Remarks

19M Miles Temp. Stream t.a,y sion

Feb. 20 San Saba R:iver At first ~cKavett-~~nard crossing 1 23.~ Cravel beds.
20 San Saba River At third NcKavett-Nenard crossing 6.7 20.8 Rock channel - no pwr.ping.
20 Rocky Creek At road crossing about 1 mi above 10.0 1.3 t.:l timete .

mouth
20 Clear Creek 150 it above mouth 12.5 18.2
20 San Saba River ~ below Clear Creek 12.1 44.9 Rock chonnel.
20 Dry Creek ft above l!lOuth 12.8 0
21 San Saba River At dam-site 6!- mi above Menard 15.4 44.7 Gravel and rock channel.
21 San Saba River At 4-1111 crossing ~ II'Ii above Noyes 17.0 42.9 Earth channel.

Canal
21 Noyes Canal At headgate - 4 1111 above Menard 17.9 26.8
21 Cogl1n Creek At mouth 18.1 1.2
21 Las ~ras Creek At road crossing 1 mi above 21.3 .2 E15ti/Tlll.to·

Mena'"
21 Celery Creek 1,000 rt above mouth 21.1 1.4 Estlfl1llte.
21 San Saba R1ver At Menard- gaging station 21.9 23.3 Conotant atalle.
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LOW-FLOW INVESTIGATIONS - COLORADO RIVEn BASIN

San Saba River November 17-18, 1921

Roach: Fron damsite near Dorans Ranch to gaging station near San Sab~. Tex.

Durine the investieation the river was at a constant stage and discharges represent the natural conditions. No flaw
of cors~~ue~ce was found i~ tributaries not sho~n in the table of measurements.

Discharge,in cfs
Date Stream Location River Water Maio rribu- lver_ Remarks

1921 Miles Temp. Stream tary sion

Nov. 17 San Saba River At dansit~ at Dorane Ranch 20 ni 0 25.0
above San Saba

18 Flcmng Spring At neming Ra:lch near San Saba 1 3.0 Estimate.
lB 510an Spring At road crossing near San Saba 2 5.3
IB Hallacc Crcek At road crossi:lg near San Saba 9 2.1
18

1

RiChland Creek At mouth II 0
Ie San Saba River Ncar San Saba - gaging station :u, 34.5

LOW-FLOW IN~~TIGATICNS - COLORADO nI~lR BASIN

Brady Creek fo'.arch 29, 1918

Reach: From Brady. Tex. to mouth

During the investigation the creek was at a constant stage and discharges represent the natural conditio~s.

Oischarlte in cfs
Date Stream Location River Water Maio I'l'r1bU- 01ver- RelD6rks

1918
Miles Temp. Stream tury sion

Mar. 29 Brady Creek At Brady 0 0
29 rady Creek 8 nd south of Rochelle 1) 1.0
29 Brady Creek At mouth 2B 1.7



UW-FLCW INVESTIGATIONS - COLORADO KIVa: BASIN

llano River March )1 to
Aprt1 J, 1918

.,.....

Reech"l South u.no RiTer, frolll a point above Telegraph, Tex. to confluence with Korth Uano RiTer.
Uano River, from Junction, Tex. to the -outh.

The low-nov investigation in the Llano River buin included the :>outh Uano River and the Uano R1:nr fro. JW\Ction
to the l'IlOuth. Frolll the IIOUth of Big Paint Creek to the confluence with the North Llano Rinr there vu practical11 no
gain or Ion in the South Ua:no River. On the Uano River in the reach troll the gagi~ atat.1.on MU Junction to BeaTer
Creek there vaa a loSI1 of 10 c1'1I} from Beaver Creek to Little Uano River there wa. a gain of 28 ofa} and a 10118 oL 7 cfa
fro.. Little Uano Rinr to the lIlOuth, with a net gain of 11 cfa frolll the junction of Korth and South Llano RiT8r1l to the
muth of the Llano River, a dilltance of 105 IIdlee.

Data vere ineutficient to varrant a correction of dill charge lor tall interval, but prior to and dW'ing the period of
each inyelltigation the lltage Vall practical17 pe:naanent ao that a correct.1.on for tiM lnt.r....,J, WIlli generally not necenary.

D1scbBrge in crs
Dote Stre8.lll Location River water , ~.n ·ITl.OU_ 111ver· Remsrka

1918 Milea Telllp. Stream "''1' .1nn

South Uam R:1. v r £rom a '[)(lint above Tele2raoh con! uence with rth 11 0

Apr. 1 Big Paint Creek At JlI)uth about 3 m1. below 700 0 23.1

~uth llano R
Springs

1 ! mi below Paint Creek .S 34.6
1 hee Hunger 2 m:1. below Telegraph 4.0 1.9

Pump
1 lano Land &; 6 m:1 above Juncticn 1).0 7.0

Irrigation Co.
Pump

1 Cedar Creek At mouth 16.S 1.0 Estilll8te.
1 South Llano R At mouth just above North Uano R 19.0 29.'

Llano River ~ m Junction to the mouth
Apr. 1 South Uano R Just above North Uano River 0 29.2

1 ~~th Uano R At TlDuth 0 1.6
1 am River 3 mi below Junction - gaging 3 4'.6

station
2 Neal Pump 3/4 mi above Johnson Fork 6.' S Ellt.1.Nte ,
2 esterve1t P1.lq:l 1/2 lII1 above JohMon Fork 6.S .6 EBt1Jnate .
2 Johnson J\)rk At llDuth - 7 m1 below Junct.ion 7.0 70S



~
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Di8charge 1n ctl
Da" StreY Location River Water 1_"'" ~r.l.gU- IUl.ver - Reraarkll

1916 Mllel Temp. Streb tary o1on

Uano River rr. fll Junction to the mouth continue
Apr. 2 Uaoo River Just below Johnson Fork 7.0 47.9

2 J. 'W. White At Damtown 19.5 1.6

~-2 U8l"C R1ver Due south of London - at o.mtown 20 42.5
2 Llano River J lIli SE of Streeter )5 40.2
) James River At mouth 43 0.5
) Llano River Just below Janme River 4) 42.)
) Comanche Creek At mouth 51 0
) ~ano River t m1 above Beaver Creek 54 )7.4
) Beaver Creek At mouth 54.5 .5
) Willow Crook At mouth 55.5 0
) Llano River At Castell 64 45.)
) Hickory Creek At rnuth 72.5 0
) Llano River 9 m1. above Llano 73.5 50.6

Mar • .31 Uarn River 3/4 mi above Uano Dam 62 56.4
)1 fLlano River 1/4 mi below Llano Dam 6) 65.7

(T~orary gage)
Apr. 1 ~ttle Llano R At mouth 9o.s 0

1 Uano River Just above Miller Creak near 92 65.7
Lone Grove

1 Hiller Creek At mouth 92 .1
1 Honey Creek At mouth 102 0
1 Ial'\:) River .At mouth near Kingsland 106 56.6

.



J.aoj'-F1IJW IwmiTIOATIONS - COUIUOO RIVIR BJ.SIlf

Uano River February 6-21, 1925

.,.
w,

.....' North Llano Jt1wr, from a point 10.2 miles aboft Roosevelt to Junct.1on, t'u.
5cU'\h I.l..aM Rin:r, from a point juat below contluence ot vat and 60utb rt.rtaI to the lIDuth.
Johnun rortl: Llano River, from headwater springe 6.3 mles aboft 5ep'ria 1;0 mutb.
Uano R1Y8:r, hom confluence of North and South Forb to the llOuth.

Durlng these inftlstigatione the rivers were at a constant stage aOO discharge :repreeeDta tbe natural conditiOI'l8.

Discharge.in cra
Dot. Stream Location River Water .Ma1n 1'1'ribu-IDlver- Remarks

192, Miles TelllJl· Stream wry sian

North Llano Riv r from 8 nolnt 10.2 miles above ~osev 1t in Juneti n T""
Fob. 7 North Uano R At road crossing 10.2 mi above 0 0

Rooeenlt
7 North UaDo R 6.1 .s. above Roosevelt 2.1 12.1 Rock channel.
8 North Uann R At RDoeevelt 10.2 150S
8 en.. At math 1.6 mi below Roosevelt 11.8 3.7
8 ltlrUl Llano R 1., Jd below Roosevelt 12.1 19.0
8 as Creek S.o at below Roosevelt at road 15.2 2.8

ioorth Llann R
crollf:lUW

9 At Copperas SChool S.6 m1 below 16.0 22.0
Roosf:lvelt

9 lBoia D'Arc At IlIOUth .7 mi below Copperall 16.7 .2 ora...e1 cbame1.peek School
9 ~rth Uano R Juat below Bois DIArc Creek 16.7 21.9
9 orth Llano R At road crossing 10.6 m1. below 21.0 21.9 G:raYe1 channel.

Roosevelt
9 North Llano R At road cronins 6.8 mi above 25.0 22.6

Junction
10 ~ear Creek it mouth 5.6 mi above Junction 26.2 3.3
10 ~rth llano R Near Junction - gagil'l@: station 27.3 2,.6
14 INorth llano R At JIlOuth .D68r Junction 31.6 16.9

lsouth Uano R:1v r from a DOint .1ust below confiu nne 0 Veat and 50& For 10 ..uth
Feb. 10 ~UWl WanD II JW!Il' oeUN' COnlJ.uence o~ 'Wesl' 0 ., to.

and South Forlca
10 ""nth llano R 24.2 lid. above Junction 1.7 2.0 EBt1m&te.
11 nnamed Sprins 23.2 mi above Junction 2.7 8.9
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Dllcbarae in ct.
Do'. Strealll Location River Water I"'" rrr1bu- IDlver- Re.arke

192$ M11f1. T..... Stree.m to". "on
auth Uano Hi...bo. fro. a ooint .1uat below contlu nee 0 "'aet and .. th Por to. ..uth continued

feb. 11 !South Llano R 23.2 111. above Junction and 1.1 nd. 2.7 1$.7 Rock channel.
abon 700 Springe

II South Uano R .2 Ill1 below 700 Springe ).6 32.6
12 South Uano R JWlt above Paint Creek 6.7 32.7 No PUIIlP1ns above.
12 Big Paint Creek .At mouth 19.2 ad. above Junction 6.7 36S
12 outh Llano R .3 rrd below Big hint Creek 7.0 67.8
12 !South Uano R At Telegraph 6.6 66.4
13 )south Llano R Just below Chalk creek 16.4 72.)
13 Cedar Creek t nd. above muth at Junction 2$.4 2.2
14 South Llano R At mouth at Junction 2$.9 74.6

Johnson Fork 11anD River from headwater sortnR8 .) m1 8S ab ve Sea vi. to mouth
Feb. 6 ~:on ForK AT. !lpnngs 0.) JIll aDOve ~egOY.l8 0 1.9 600 rt below spri~8.

6 ~:on Fork 7.4 m1 above Segovia .9 6.9

6 Joy Branch 4.4 mi above segoVia ).9 1.4 EBttlllllte.
6 Johneon Fork Just below mouth of Joy Branch 4.0 13.6 Springe in channel above.

6 ill'''' At road C%'Oeslng .3 mi above $.) 14.6JohJU5on Forkp•.., Segovia
7 Johnson Fork At road croning 1.6 m1 above 6.7 14.6 Gravol bed,.

lUano Segovia
7 Johnaon Fork At road croasiDI 1.7 m:I.. below 10.0 13.6 No diveraioNl above.

llano segovia
7 Johnaon Fork At road croning 3.6 m:I.. below 12.1 13.0 Gravol bod.

llano Segovia
1$ Johnson Fork .3 m1 above mouth and 8.$ IIIi 16.6 12.2 Water goos into gravel beds

llano below Segovia below this point.

llano River tr In confluence of North and South F rk. the houtb
Feb. 14 IUarc River At junction of North and South 0 97-7 Oravel beda.

Forks
14 Uano River 1,000 £t below junction • 101
14 lano River 3 m1 below junction - gag1~ ). 101

station
1$ John8on Fork 6.8 m1 below junction 6. 12.2 Seepage through gravel becI.IJ.
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Dllch8rge 1n ~t.

Dot, Stream Location River water _>n rIT1DU. Ulver· Remarks

192$
Miles Temp. Stream tory lIon

Uano River m confluence of North and South f'; rk. tho uth ontin d
Feb. IS llano River 6.8 m1 below junction 6.6 111

1$ llano River At Yates-London road crossing 1$.0 101
16 Bluff Creek Southeast of Streeter )$.$ 0.1
16 Llano River It mi below Bluff Creek )7.0 llL Rock channel.
16 Jal1les R1ver Near mouth and 9 mi SE of Mason 43.6 ).6
17 llano River 0.4 Ill! below James River 44.0 114
17 Ll~lIno River 3/4 mi above Beaver Creek $4.2 116 Gravel channel.
11 Beavcr Creek About 0.3 m1 abore mouth %.0 .1
16 Llano River At Castell-Mason road crossing 64.9 116 Craval channel.
16 Uano River At castell - gaging station 69.7 122 Gravel channel.
19 Uano River About 8 mi above Llano 74.1 llL
19 Llano River J/L m.1 above llano 62.) 119
20 llano River Just below dam at llano 6).0 116 Sand am rock channel.
20 Little Uero R At mouth 90.0 1.1 Est1m&te.
20 llano River J mi below Little IJ.ano River 93.0 116 Sand channel.
20 ~l1er Creek At mouth 93.2 .1 tstllllllt.e.
21 llano River At old Llaoo-Ki~sland road 94.2 121 Sand chromol.

Llano River
crossing

21 At Llano-Kings1and road crossing 96.1 120
21 larlO River J.t Kingslard - just above mouth 10$ 122 Sand channel.
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LGrI-FLo./ INVESTIGATIONS - COLORADO RIYm BASIN

llano River September ), 4, 19S2

Rench: From gaging at.ation near Junction to gaging station at Llano, Tox.

A series of discharee measurementa was made during the period Septembor ), 4, 19S2, on the Llano River and its major
tributaries beginning at the gaging station near Junction, Tex., and. continuirl£ downstrcam to the gaEinc station at Llano,
Tex., to deterndno and locate the seepage gaiN! or loases. The investigation WaS made durlfl£ a period of relatively con­
stant stage of the river, and no diversions were observed in this section of the river.

Diacharge.in cfa
""t. StrCOIll Loc:ation River Water 1""0 Tr1bu- IDiver- Remo.rks
19$2 Miles T_. Stream wry sion

Sept. ) Uano River Near Junction - gaging station 0 16.6
3 Joh~on Fork At road crosainB ).) Ild. east of 4 2.03

Junction
) Llano Hiver At road crossing 2.) m1 SE of 10 15.8

Teacup
L llano R.1 ver At Ranch Road )65, ).6 m1 HE ot 16 13.6

Teacup
) UIU'lO RiveT Jot road crossing 10 mi SW ot 35 5.61

Mason
J Jlll!Ica Ri vcr 10 m1 5 of MaGon, 1 m1 abovo 38 0

mouth
3 l.lano River At road crossing 6.S m1 S of 39 2.51

Mason
4 Llano River At U. S. Highway 67 crossing 41 .7)

.Smi S of Hedwig
4 Uano Hiver At road crossing at Coatell 59 .01
Ii Llano IUver At road crossing 1).9 nd Wof 64 0

Uano
I: Llano River At road crosainB 1.6 m1 Wof 16 0

Llano
I: Uano Rivor At llano - gaging station 19 0
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I.ai-FJ,(lJ I1M!STIGATlONS - COLORADO RIYm BASIN

Pedernalee Rinr January 9-17, 19$6

Reachl From a point 2 miles downstre.. troll Harper, Gillespie County, to streal-gaging etation
near 'JOliiiion City, Blanco County, Tex.

Obinctinl For uveral .,.ears, a comprehenehe hydrologic etU<ly of the interrelatiooehipa of surface and ground
vatera Yanous t1:vel' buina in centrd and south Texaa has been conducted by the U. 5. ~ological Survey, in coop­
eration with the State Board of Water Enc1neers. The objectin of th1s inveatigation is to extend these studies into
t.he Pedernales River bae1n and to evduate the interchange of surface and ground vatera in that badn.

This report eMve the resulte of an intenein inveetigaUon of the low-now character1etice of the Pedernales Rj:"er
during a drought. period fro. a point near Harper, Gil1eep1e County, to the U. S. Geological. Survey-State Board of Water
Engineers gag1ni; station, 1.2 Idles northeast of Johnllon City, Blanco County.

SURFACE WArm. INVFSTIGATIONS

Concl\laiollBi The Pedernales RiTer SYBtea dari?es its low or ba.e nov fro. the follovingl

1. Headwater Bprilli:e ieeu1ng froa the base of the Edvard8 li.ellt.:lne near Harper on the main st_ and on .aet of
the tributaries ent~ fro_ the south.

2. CoDtributiona trro- extensin areas of the HeneeU sand lIe11lber of Barnell (1948) enter the rinr principally
fro_ the north through tributariell and seepage to the large beds ot aUUT.l..UIl aloD@: the rinr Taller. Potentially,
Barnes' HeNlell sand Mllber is the best aquiter in the Pedernales badn.

). Springs and seeps originating in areas of faultin@:, joint1ni;, and. solution channeling in the OrdoTician
roclat (Palo Alto Creek to BlUllenthal) md in the Pedernales dololldte .etllber (at and below Stonewall,.

h. Springs that issue t'rCIII the T8fl1ard tonution in the North Grape Creek area.

This uries of .aeur_eDta indicate that the PedernaJ.ee R1ver SYBt8ll loan only s..l1 amunta ot water here and
there throughOllt the 70 Jdles innstigated and that thell8 loall8s are principall.y due to evaporation, transpiration, aod
to irrigation Plllp&ge. No area vas tound where l088f111 of COlUlequence could be attributed to s.epage into tbe Il'OPDd­
vater reserTOirll.

S::t:i!1 Dur1.n8 thill invelltigatioD the fiev of the Pedernalea RiTer vas vhol1:T fro. groUDd~v.ter aoureea aDd DO

fieod va r wa. encountered at anr tt.!. Prior to the iDTUti••tion on Dee. 1, 19$5, a ..u 1':1se occurred tdth •
-.rl_ diecharge ot 16 cts (cubic feet per second) at the .aging atation at Jowon City. The di.cbarge had droWed
to S.) ct. by Dece.ber 11 and ••er.led about S cta for tbe remainder ot the aonth. During the first halt ot JanUArJ
1?S6 the nov at Johnson City dropped fro. h.S to ).) cts with a 1.0 ct. decline in nov dtt:r.i.Dg tbe period ot tbia
illftetigation. Frc:. Janur;y 9 to 16 the ..ather vae dr;y vit.h cold ntshts and vera IlWlIt;f dq8. On January 17 the
wather changed to cloud;r vit.h aorth vinda aDd intendttant dr:1aale, and during the night of JanuaJ7 17-18 rain aDd
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·leet len, aIIOunt.i~ to .are than lID inch 01 precipitation oftr .,.t 01 tbe .atenhed. A na1l a.oant 01 eurlace l'UDOtt
rellulted which cauaed the rinr dillwrp to ria. rro. 3.3 to n.o ct. at JohDaon Citro The 1.nYNt1gation ... diacon­
tinued et thh t.iJIII due to the preauce of an ladet81WioatA a.ount ot audace runoff in addition to a probable illcl"U••
in ball. nov ot the rt.,.e:r.

At the tiM ot thie inY88tigation, the farthellt UPltr... now ot the Pedernalu Rher IPta. ilned fro. IIPri.ne:1I
near thll base 01 the Edwarda liMlltone. On the aain lit.. ot the rin1' th....pringe are located a .bort diatance down­
stre.. ho. HaJl)er, Oill.apie Countr, .Dd. "ere fiovtng at • rate ot 0.3 ct.. Th. Ildward.l u.ston., which c.pll thli aa,jor
drains«e dirld•• ot the upper l"Uch•• of the Pedernal..., containll -.n:r joints, tie.ur.., and 8OlutiOl1 cbaDr:lele. Huch ot
the rain "hich falle 00 the Bdwarda O\I.tcrvp penetrates to tba .ater table ,m eYeotuall7~ .11 aurtac. !low through
aprinp and SIIIIpIl.

The nood plain of the Ped.rnal.. RiYel' containa lara- depolJita of alluYi_ (1"...01, aand and silt) which caD. abeorb
and lltore oonaiderable "ater. Tbe initial now troa thli spring. near Harp.r alii the infiow fro. Soott 8raDcb, about 0.15
ct., i. 800n loot in the allurla! depoaita a. it progresses dovnatre.., ~lete1J' diaaAMNIriD& eout. 13 aUes belov
Harper.

The C.p Mountain l.iaeatone ....m.r of the Rile,. tonaation crops out in the ri...er channel at a point about 2 .u.s
.bo.... Morri. Ranch, and about 1& ml.. below the point where the init1al flow disappeared. Thi. outcrop foras a heaY7
rock ledge aero•• the channel Wdch acta as a daa across the bedll of allurt..... 110 vater ... nowing o...er the rock out­
crop at this point indicating that the allUYiUII beds were not tun of vater at this tiJu. NUMroua vella take water troa
the gra....le, aM. tranapiration l088ee occur throua:b the treell and other ....get&tion that grove on the allurlWl terrscu.

All \be Vibutari...nt.rinc rrc. the eouth probably be.... heedwater spriDga iellu101 aear th. baa. ot tbe Edwardll
U-atou. b1tt So.tt Branch .aa the onl7 one having now at ita .outh. welt Creek baa spring t1.ow on both branche. abo....
Stet. HiatnMir 16 but vall d:r:r .t ita .outh. The co.biDed. now in Walt Cl'eek .-ounted to 0.b6 crs (206 BalloDS per lI1.nute)
aDd ... all l.Mt \0 ~ng, eqporatioD, and tranapiration betore reaching th. PederbA1M. 1'our in-ignioD~ were
located CD »oU CrMk with • COIIOined oapacitr ot about 1,600 gallons per II1m1t. with t_ of~ P~DI a total uti­
..ted 1,000 Iallona per lI1Dute. These two p,..,e ••re takin« vat.r hoa a .1ngl. larlit aatura! p:tOl altboUfEb on. of the
PmIP OVDIIN bae four 11l1li11 dDll oD the creek. Vl:llt Cr.ek vas .elected for COJIP18te imwUcation u an exIlIlp1e of e
t1J)lcal tributal'1. Th. llCOpe 01 the IItuct;y did not include in.....\iI8't1n& en vtbutari.. to .nlrce.

A ,hert ct.htance belov the out.erop ot the Cap Mountain :u..••ton• ....em- the rift%' .tarte to flow on tba aurtace
llIain.

he. "'n1.a Ranch to Palo Alto Creek tbe rinr non throU&b the 1I0utberD qe of a larI. area ot the Henael1 ,and
II8lIbc' of Barnee (19h8). Thi. h the baaal MIIb.r ot the Shlngle 1I111a fo~tion (BarDllll, 19b8), .b:lcb forM \be beat
and _t n:\eDei.... aquifer in the ar.a, oapturins • relati....~ bich pel'ClIntqe of the rain which falla upoD ita nrtaoll.
The peach oJ'ehal"d8 and peanuta culti.,.atecl in Oillupie Count1 an ~wn on tbe pink am red HeDlI~l MDd. .-.tIer ot
Barn.. (19\6).

At the OOUllt,. road crouinc eouth ot Morri. RaDCh a now ot 0.1 cfa ... foutld. and 1 lI11e dovnlItrea. it had inc:rMaed
to 0.4 cta (160 «alloNl per mnut.). About 0.1 .u. abon stat. H1chn7 16, at the foot of a 314-.ue long pool, onl;r
0.1 cfll ••• found nowing. On the .outh banIl: em about SOC feet upltreu lro. th. toot of the pool, an in1.«ation pUlp

.
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wn PWlP1ng .n uti.ted SOO g.llOfUl per ll1nute fro-. the rinr. According to • loc.l reeident, thi. pool hall nenr
P\JIIIPed dr1 and ill reputed to han underground recMrge. Very lik.ly it 18 directly oonnected to the larg. beda 01
allurlUII along the ri ....er ....all.,. .nd the r.e.rvoir i. auch .or. extel'llli..... than .ppean on tn••urt.ce. Throuehout thi.
re.ch the gr......l beda along the fiood plain .re larg., with. nlabn ot gravel pita which in.....ri.b1;r till with water to
rt.....r 1..,..1 when exc.vated below that .l......tion.

Th. now gr.dual1y incr.alle••• it progr....e downIJtr..., to 0.6 cre one mil••bo..... U ..... oak Creek Wiich wae Ilovirw
0.S6 cr••t ita muth. About 1,000 teet b.low U ..... Oak Creek 1.10 cte waa Maeured in the rinr. Bear Creek, which
.nter. tro. the llIOuth about 3.S mba upetre... troll. Live QaJc Cre.k, was dr;r .t ita lIIOuth but ••veral .mall lIefJpO were
tound along the north bank betve.n Bear .nd Lin oak Creeka.

RiTer now _aaurelUtnte indicat. nry little nuctUoitlon in diecharge !'roll. Uve Oak to P.l0 Alto Croeb with only
a..U inflov tro. tribut.ar1.e. 1t.l.eeb.eh Creek wall dr;r at ite IIOUth and Barone Creek w.a novina O.os cta where it
.ntered the rinr. Barona Creek haa aOlle nov through the town ~ Frederickaburg .nd bad an eet1sated now ot 0.2 ete
.t U. S. Highv.,. 2SlJ. An irrig.tion PUl1P waa wkinc an ..,ti.ted 400 g.llona per ainute tl"Oll a pool behind • tenporary
dirt d-. on a.rol'lll Creek about 3/4 alle belov U. S. Highw.,. 290. Another irrig.tion P\lllp (4" intaka) waa loc.ted on the
north bMk ot the ri...-er juat UPlltrea. troll. Mu...bach Creek. It PUllPe troll a larse gr..el pit, but vaa not oper.ting tlhen
obl6M'ed. The pit ia located .bout 200 taet troll. the nnr bank .nd ite v.ter eurt.ce app••red to be the e... ae th.t in
the river. A 4-toot rock dai. baa \leen built aerolllll the riftr • t .... teet upetrea.m fro. P.lo Alto Creek. Thie du. toru •
large pool on "'1ch are located two irria;at10n pu.pe. A 6" pu.p on the north bank Walll pwa¢..n8: .n eetiJuted sao g.llona
per Idnuta to irrig.te • large field ot winter gr.in. A 4" p~ on the llIOuth bank vall not p\DP1ne but had • p1pe line to
• aurt.ce atorage poDd. (cap.cit,. about 10 aen-t.et) lro_ vhich ......ry large tield (100 .cru aore or leaa) h.d been irri·
I.ted. A 2" el.ctric PUllP vae p\llpina (.etiMated 100 g.llona per II1nute) fro•• abellov vell into the .urt.CIl tank:. The
vall probab17 tHee vater rro. the larKe beda 01 ri.....r .llu'rlua. Palo Alto Creek w. contributina 0.02 cta to the ri.....r.
Thi. v•• the total .urt.c. tlow but .....ry probeibl,. INch aore w.ter ie carried by underfiov b.low the eurt.ce ot the wide
eand creek bed.

Fro. Palo Alto Creek to Bl..nthal the h...". bed&! ot cr......l in the ri...-er cbaDnel &1 w.r to ordo'rlc1.n roca troa
whieh ria•• earlee ot lIPr1.np end .eepa alona t.ulte aDd. jointl. The riYll!' diachart:e unci L36 et. 1.6 1111...bo.....
Palo Alto Croak, 1.96 ct. O.s lI11e below Palo Alto Creek, and 3.14 cta l.S llUea below Palo .uto Creek azxl near Bluaen­
U\al. Nuaerous eeep. and llIllIlIll apringe ver. ob..ned along th. chamel below P.l0 Alto Creall: and alona th. t.ult line
just .bo..... Bluaentbal.

Pro. B1Ullentbal to Stollll'lfall the riTer again cro.... the al1u'rlua beds ae80ciated with the Honaall a.nd .ubar ot
Bu-nll' (1948) aDd abon little ......1.tlon in di.ch.rge through thie reach. South Grap. Creek had no aurl.c. flow .t ita
lI.Duth although there vae • lIull tlov juat .bo..... the bridie on U. S. Il1gbwa,. 290. Soaa w.ter ..,. h...... been .ntering tho
riy.. through tbe e.nd below the .urt.c. ot thll e~k bed.

At StonlNall, vbere the Peelemal•• dolo-.t.te ~er 01 the Wilbern8 torution appeere in tbe ri.....r ch.nnal, ri.....r
fiCllf 1Acreaeu to 3.95 cta. '!'bill iocr.... ie ...oei.ted v1th .n &1''' of intene1..... jointing .nd eolutlon chanDel11'li8 in
the dololdte llhieb 71alda v.ter to wella and .princ' in the Pedemalu are.. About 1.2 1I11ee below Storwrv.n the ri.....r
dillcMrg. d.cr...ed to 3.09 et., but it incre..ed to 3.49 .t. • point 3.4 1111_ below Stonewall. About 3/4 Idle below
Stonewall. the ri...-.r C1"08l1ee an are. of f.ulted. rock vhich ~ take eo•• vater boo. th. riyar. J.lao, ....uri. conditione
in We area an not Fod, a.r:xl 110M ot th. apparent lain .nd loll• ..,. be due to inliccuraer of tl.ow -.euur_nte.
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1 J-Idle atretch below Stonewall 111 the IIOlIt h.....lly P\l:IIPed are. enooWlt.recl &1.ons the Pedernalu RiYera Fbur PUlllpIl,
with an elltiJuted total capacity of 2,000 gillona per ll1nute, vere located and 2 other PUIIIP Il1tea vere toW\d where the
pullpll had been l"fIIlOY8d.. tll'o PUllP8 on the north bank were pwaping fro. II .11&11 lake (tol'Md by II concrete du about S feet
high). One va. irrigating vinter grdn and the other va' PUllPir:l& into II 8II&ll ooncrat.-l1ned earthen tank: about sao teet
fro. the dyer. Another PtIIP (about 2") ••• PIDIP1.nI into this .... ~nIc rro. II aha1low well about 300 t ..t Il"Oa the
ri't'Or. The v.n hAd an open ooncreta-vdled 8UJ1lP about 2S feet deep with the elec\ric IIOtor aDd PlIIP at the botto. of
thh -\lIP. The other two puq:J1I taka vater froa II aecond aull lake (torMd br II concrete dam about 4 teet high) about
1/2 IItUe below the 5-too\. du. The two PUlIP I1tee, vhere the PUlllPs had been remnd.. are located upatre_ rro. both of
the small lalcaa.

Frolll Stonewall to McDougal. croaa1ng the .tre.. flowa directly upon J'Ock "url.coa of the mer and Wilbern& t01'lU­
ttoM and on the Qatun Creek granite of Stansel (1932), in placell partia1l1 diuppearing into lloluM.on cbannel1l and
llinkll but reappearing and aaintaining ite quantity ot nov dovnatreu. About 3/4 .ue above McDougala Crollll1D8 (FH 1.320)
• nov at ).37 cta vall ....ured. Fault-line .pring••nd eoepa vare contrlbutinl: IIinor uounte of vater in tbe neWt,
of Hc:Doug.lll croaa1ng. Froa Ston_all to JohMon Cit" a diatance of .bout 21 Idl•• , the lltreubed fallll about 380 teet,
or an ....r.s. of .bout 18 t.et to the .ue. Vlthin thill re.ch, the fall .ppro.ch.a 25 teet to the .u. between lt1e and
North Gr.pe ereek, II diatance of .bout 10 ailea.

Belov McDougala croa81ng the atre8Jlbed ia of rock and 80me awl 10a8ell probably occur 1n the zone ot tractUl"ins
above .nd below tha IIOUtb of Rocky Creek. Rher-nOll .aaurlftenta indicate moor 108888. A tlov of 2.97 ct. vaa
..aured halt • aile below Rocky Creek. Thia nOlI dacreaaed to 2.65 crll and 2.62 cfa at pointe 3 Jdle8 .nd 1 -.1l.e,
reepecth.l" .bon North Grape Creek. Rocky er.ek contributed 0.05 ots .t ite ~utb.

Th. aurtac. nov of North Grape Creek a.)W\ted to 0.53 cta. Probab17 the total contribution ot the creek ill aC*e­
vhat greater becauae ot now through the deep beds of uoo at the .cutb ot the creek. North Grap. Creek contribut.ea the
0011 intlov ot oclUlequence frolll Stonewall to Johnaon Cit::r and. der1Tell 1ta nov fro. headwater llpringll vhich illsue fro.
jointa and solution channels in the Tan18rd torut1on. River nov vaa ..aeured at. 3.66 ct. about 700 teet below North
Grape Creek.

The diacharge ausur.ent below Korth Orape Creek na _de late in the afternoon ot Janual'1 17. Rain began e fft
houra atter t.hat ..aeur_nt v.. co-q:.leted. Thia rein CWlleel euf'!'1c1ent _urtece runoff to uke further ....ur..-nte
use1.... therefore, t.he in?8et1sation vas di_conUnued. The rinr now ot 3.3 cta, all indicat.ed at the saains atation
near John80n Cit::r, vall detel"'lllined fro. the continuouareoorder record and ill not the reeult ot an actual diacharse l18Uure­
lIIent.

Method ot In't'8st~rtionl The fieldvork vae done b,.. a part::r of three, an engineer troa the Stne Board ot Water
blfl:ineer. ana • g8010 at and an erwineor trom the U. S. Geological Suney, du.rinl the period Jan. 9-17, 1956. The
Seologic ups of Gilleepie and part ot Blanco Countiee, prepared by the Bureau of EconoJlic G80log::r, th1nrait::r of Teue,
vere uaed e. e guide to locating tributariea, road croadng, gftOlogic torwatiOnll, etc.

l'klaeur_enta ot st.reaatlov ver...de at approxiJUtely 2-lIdle intern.1ll on th. aa1D 8t:t'eaa, aJ¥l 1ntlov troll all
tributar1e. va. l18aeured. Heuur..ent aitea vere selected on iJlpenluble ..terial vh......er poeeible to pre.-nt undernev
byp..e1ng the ..aeuring aection. Unfortunatel,.., such aites are scarce and, thtretore, IIIIn7 ...ure.enta neo..sari17 vere
IUde on gravel bede. The riTer vall obaerved at aany pointa vhere .sllur.entB vere not _de in order tor the geologiet
to ob.erve and atudy the geology. Geologic teature_ vere coneiderecl in the 8electioll. ot aeuurlng ait.. a. well as
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channel conditions and the 2-11118 internl. The scope of th. IItucIJ precluded inYeStigatil'€ all tributari.s uplltream. to
their lIOuroU. Th.refore. Wolf Creek vall lIelected all a typicU. tributaTT to be colIPlet.ly IItudied.

Where?er pWlpll or pump iiitell v.re obsen'ed. the sh. of the PUIIP vaa det.ndned and a fflll ptap owners were inter­
Tieved by the engineer froD the state Board of Vater EngineeTlll. Th. PUlllP8 were llOatly portable. being either trailer or
tractor .c>unted.. .a fffW aites were found vhere the pumpll bad been r81lOTed for the winter. All irrigation llyet6ll1l!l observed
were of the eprlnkler type using alUJllinUII. pipe to tranaport the vater. and !IOlle wer. operating to ilTigate winter grnn
cropa. Pulpa and PUllP sit.1I are ahcMl in tabl_, but it ia certain that there are othere that vere not observed.
Therefore, those abown do DOt repreaent the total DUllber pUllping during the ilTigation S8&1I0D.

In ord.r to illutrat. that TarlatioDll in bas. now wer. negligible during the period of atudJ". a dillcharge hydro­
graph for th. Johnson City gaging atation 18 included aa figure 1.

Streultlo.....~enta in thia in?elltigation rang. in accuracy troa good (probab17 leu than 5% in error) to poor
(pouible error _y exceed 8%). Thill accuracy rating 18 eatblated troa the phyeical conditiona of the .aeuring section.
The better sectiona are on graTel or unci. and the poorer ones on rock. In tab1_ vhere rock is indicated in the
IIssauril'€ section. probably all the nov ill represented. but where granl 18 llholm there ia a poasibil1ty of an indeter­
-.1.nate amUZlt or nov belov the surtace ot the grnel depoa1t. Mea~nta were _de on rock wherever posaible. but
rock chamel.e do not ordinari17 lend the.ll!leb'ell to good or even tair (probable error lesa than 6%) .asuring conditions
and are particralarly poor tor .aaureaent of saall dillchargee.

G!OLOOY

General s.a:t' The Pedernales River syet. hall been denloped on a aarginal portion ot the itlvarda Plateau vhere
IlUch Of the on plateau surtace has been r8ftlTed by aroeion. Along the IIII1.n r1TeT chalUl81 are outCropll of rocJcs
ranging in age tro.. Preeubrian to Recent. These rocks grade froID coarae, poorly indurated lIands and gravel thnlugh
111It and cl.,. to deMe u.estonea and crystalline dololdtee. The upper reaches of the channa1 are characterised b7
poor17 indurated und, graT.l. silt. and 01.,. of CretaceoUli ac.. Donur nlcka of Paleozoic age crop out at )t)rris
Ranch, near Palo Alto Creek. and tora I*)st ot the streUibed. froa Stonewall to Johnson City. AlluviWll is noticeably
concentrated alone: portiona of the litre.. where Cretac&OWI roOd crop out. whereas the IItreaabed ia generally IIcoured
to bedrock where the channel cute rocks of Paleozoic age.

Fonation.a and their Water-Bearing Properties

Precaabrian rocks 1 RocD of Precambrian age ars represented in ths Pedernalea area by the Qatll8n Creek granite
ot Stenzel (1932). lccordIng to Barnes (l952d), Stensel's oataan Creek granite cona1eta ot _d1\lJ11 to coareely cryatall1ne
pink to red aplogran1t8. The tOl'Wltion ill relaUTely hlperaeable except. of course. vhere it might be tnctured or
..atMrtld.

Callbr1an roCOI The Cubrian rocks of the Ptldernalea RiTer area have bean dJ:ri.ded into two fonution.a, the
Ril8'7 foraat10n ana the ltllberne fOTlll!ltion. The lover or Riley torution has been diY1ded into three aflllbere, in aacend­
ing order the HickoTT eandstone _smar. the Cap )t)untain 11llestone aeaber. and the Lion Jt:nmtain aandetone meJlber. The
Hickory sandlltone Haber con.aieta of uenve. croaabedded coarse-grained sandetona vh1ch grades upward. into tin. eandstone
and shale. C.entation ia generally poor. The HickoTT does not crop out in the area. hoWTfIr. ie relativaly pel'll8able
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and )1.e1dII w.ter to velh in Mn7 pucn in th. Ped8l'ndes R1'Yer .,.•• and el.where in centr.I Tex... The C.p ~nmta1n

I11M.tene .-ber coali.ta of tigbtl.7 c--.tecl .andatonu which grade upward into .uh., aolution-jointed l1JIe.tone••
Persi.tent aUt,. IODU are present. near the top of the lMIIIber. lAter i. obtainod loc.117 froa joint. and. solution chan­
na1Jl in this MlI'ber. Th. Lion .t;umtain .alKiatone lHIllber of the Rile,. fonution conai.t11 of h1eh17 l1a\lcordtic grey to
brown .andatene. Ita w.ter-bear1nl; properties ara not known.

The Wilb..-na forution 11es diaconformbly upon older roou .nd is dbided into fift ...... The ballU or Welge
uDdetone _.ar coA81ate of poor17 indur.ted light-brown nonslauconiUc ••nd which durin& w.t aeuons becoIlea ••tur.ted.
The Welge eradell upward into the Horgan Creek li_estone _ber which conaieta ot nolatl...ly i~erae.bla coane to t1ne­
greined. areeniah-p'." liMatone. The Po1nt Peak ,hale lll8Ilber o...erli,s the Mors.n Creek I181Dher .nd conai,ta ot thin­
bedded arg1U.cflOWl l.1aestone, nallile shale, .nd ....1'9'e .trolll&tol1t1o biohel'lll. It 18 relati....ly 1Ilpe1'lleable. The San
Saba liantone .-ber o'Yerll811 the Point Peak .nd conaiat. of Ulick-bed.ded. bard llaeetone wtdcb gradee later.n,. into the
top .... of the WUbenw tmwation, th. Pedernale. doloaite..-ber. The Ped.rnal•• COlWiata of coaree to fine-grained
dolo.s.t••nd containa .troutollt1c bioheru. The upper aurt.ce or the Pedema!a, .-ber 18 in di.oonfonw,ble contact
with o....rl)'inc beds, .nd 18 notice.bly jointed b,. eolution and fl'actunna. The lI8Ilber 71elde w.ter to vella and 'Pringe
in the PederDl1••rn.

OrdoTician Nea, OrdoTic1an rodee in the .rea cond.t lar8e17 of l.bla.tonaa and dolOllit. which ban been
diTided intO Uii t.n;rar'd fonution below and the Gonun fo....tion .bo.... (Cloud and Barn.., 1946). Springe in the North
Grape Creek .,... iaau.~ joint. and .olution channela in the T.n,yard torut1..on.

CJ"etaceou rockal The Cretaceoue rock. of the Pedemalea are. are represented. by t.be Shinel. Hille tonaation
ot Bamea (00) .Dd {be l'reder1ckabUJ'l group. Bames haa diY1ded hie Shin&le Hilla tOl"Mt.ton into a und;7 l18111ber, the
HflNleU, aDd l1li. upper aequeace or tb1n~bedded :u...tcn., 4oloaittllll, and cIa,., the Glen Roee 1IeIIber. Tbe covee
.ierial.a of Berne 'a baaal Henaellfonl the best and .cet utAnai.... ~u1ter in the ana, captur1nc • 1"'8latiftly biBb per­
c..tage of tba r.in which talla: upon it.a aurr.ce. nMl <nan Ron lMllIber or Bam.. b relattft17 ~rMable.

Tba 1'r.c!.r1cla1bnrg sroup in thlt Pedernales .re. include. the Walnut cIa,., ColI&Dche Peak l1..-eatone, .nd Edwuda u.e­
atone, in ucend1n8 order. The Walnut clay gradee upw.rd into the Co_nche Peak u...eatone, which is bighl,. argillaceous
.nd toa.il1teroua. Neither forut.1on may be conaidered .n aquifer. The Edwarda liMatone cape the _jor drainage divides
or the upper reacbea of the Ped.males area and conei.ta or hard l.1a3aton., doloJdte, .nd chert. Tha u.estone oontaina
III~ jointa, finuree, and eol.ution cbanne18, and IIIlch of the rain that falls on the outcrop of the Eclvarda penetr.tu to
the w.ter table and i. trannitted just .be.... the cont.ct between the Edwards and ColllUlohe Pe.k.

Allun.1a1 Depoaite of alluviWl ot Recent .se occur in Ill&~ place. do1'l8 the Pedernalu River. Tbe .lluvia
conabta lar8et,. ot thin di.connectect becla of gravel, sand .nd .Ut. Th. aaterial in IIOst pl.cee i. co.ner near tbt
betto••

Concluaional Two di.t.tnct t;,pee of lithology are reaponaible for the atorap, trannd.aa1on, and d1echarge ofntar
or- the Pfidernai. Ri...er .,.ta. The coarse eanda .nd gravel. of the Cr.tacflOUI readil7 abaorb rainfall, and. tranallit it
to d1echarge pointe in vella and 8pr1ng:s. Becauae of their extenai.... outcrop area the aanda ot Cretac8Cua age forti the
beet "\lifer in the Pedemal. baein. LiMstcnee of the Fredarlckaburl group and. tho.. of Paleoaoic age 118" collect and
tranaJd.t v.ter vharner tract~ .nd aolution chaMeUDg have created santilli of penlllab1lit,.. The aandatones of Paleozoic
.8...,. ur...... equi!.., but bBcauae of grea.ter induration and liIdted eurtace outcrop, thq are leu prol1f1c than the
unda of CretaCeoul ape
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Dlscb8rge.1n efe
Dot. Stream Location River Wat.er _"'tn i'I'rlbu- IDiver- Reao.rlr.a

19S6
Miles Tclllp. Stream tory Blon

h'oa •~e. dDwmtreu fro. Ha1"Oe1" Gi • Count to. • ....
Dear D un u.

Jon. 9 Pedel"Da1ee R 2 Id doVDIweaa fro. Karper 0 0 Rock a\roUlbed.
9 Pedernalea R O.S a1 dovnatre•• froa Head 0.$ .3 ..... Rock .tre_bed.

Spring
9 Pod.males R 100 tt below Pecan Creek 2.3 .3 ..... Or.~.l atreaabed.
9 Pedernalea R At count,. croaa1J'l& 4.0 •3 ..... Rock .tr.ub~.
9 PodernalB. R Just above SCot't Branch S.7 .2S ..... Ora,"l etreMbed.
9 SCott Branch At. ~uth S.7 0.15 ..... QraYd .tnubed.
9 nag Creek At llIOuth 7.3 0 Gravel. atreubed.
9 Ped.rnalall R 1.0 -.1 bel.ov nag Creek e.3 0 ClraYe1 atraubed.
9 Pedaraalee R At count,. erouing 9.2 .2 ...... Rock lItraaabed.
9 Plldarndllll R o.S 111 above ranch croaa1.Jl« 11.4 •1 ...... Ornel atreUlbed.

10 Ped.males R 1.$ 111. eben White O&k Creek 1).3 0 "'. Grani IItrealllbed.
10 Pod.mlllfllll R Soo !'t abo.e Whit. Oak Creek 14.7 0 Rock atreaabed.
10 White Oak Cr At .cuth 14.e 0 Qrave1 atrea.oed.
10 Pedernal.B R At oountf croll.ina - natural rocw 16.5 0 Rock .tnabed.
10 Peda1"ft,l1.. R At eoantr croall1rl41: 18.0 .OS "". Granl atr_bed.
10 ...... crook At .,.tb 19.2 0 ...... ar....} atroallbed.
10 "- .... On right bI.nk 19.2 - ... ~"'ed.
10 Peda-nal.. R At C0\Urt.7 CI'Ouirc 1M .1 -. Orne1a~.

10 'wdern81.. R 1.0 iii abo... Stata Highva7 16 20.6 .4 -. Ora-t. atr~.
10 S' __ on rigbt b.Dk 21.' 1.0 ...., In1.&at1D& w1llhr p-e.1n.
10 h6ernale. R 0.1 iii abo... state K1gM7 16 21.k •1 ..... 0reft1. atre~•

16 Volf Creek 12.1 .s. abo,., IXlUth - 0 Rodr: at.rwulbed.
16 Sprint: Are. 10.6 t.o 12.1 11I1 abon .auth of - - Coold DOt ...ure now.

WolfCreek
16 ,- P~ on right bank) 11.0 m1 abo.e - - 11010 pWllp1Dc.

lIOuth of Wolt Creek
16 Volf CrMk 9.8 ai .bon .cluth - SO" •37 Bocka~•
16 'fribUtazT rn:- rightJ 9.0 Id. abo•• llOuth - .1 -. Rook at.reIrIIbed..

of Wolt creek
16 Volt cre_ 8.3 m ,bo,.• .auth - SO" .106 O"'-t.~.
16 6- .. S· PUlp la.) Id. abo,.. IIOUtb of Wolf Creak - 2 -. r- ,..,.. pool.
16 VoU' Creak 3.6 m abo.e .autb - ,1

_.
Rock aireulbed.

16 4- PtwIl On riibt bank) 1.9 ai abo,.e lX)utJ - - Jot~.

of Volt Creek
16 Volt Creek At .,utb U.S 0 Qraftl atl'eulbad.
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Dl.charg~ 1n ct'.
Do'. StrealD Locat1on River Water ~.n 11Tl.DU~ Vl.ver- RemarKs

19~6
Mile, T.... Stream tery aion

Jan. 10 fed.males R 0.) iii above Bear Creek 2Jo$ 0.2 Ea'. 01'...·.1 etruJllbed.
10 Bear Crflflk At .auth 23.6 0 Eat. Oranl atreUlbed.
10 Tributary Froll left. bank 25.0 .02 Eat. Sand atreubed.
10 Pedflrnllea R 2.0 a1 ebon Live Oak Creek 25.1 .3 Eat. Granl etrea.bed.
10 Tributar,. From left bank 25.2 .01 ..t. sand atreubed•
10 Pedernailltl R 1.0 iii above Un Oak Creek 26.0 •6 Oravel etreubed.
10 1.1Ttl o.k Creek At lIOuth 27.0 52" 0$6 $lind. IItreamed.
10 Pedernalee R Soo tt below Live oak Creek 27.1 53· 1.10 Oravel etreaabed.
10 Pmlp aite -- 27.6 - PuJlp relllOYod.
10 Pedernalflll R 0.4111 above U.S. Hip.,. 67 26.8 51· 1.24 Sand end gr•••l _treaabed.
11 Pedemalea R 0.2 lIli above Mueaebach creek )1.0 1.0 !>t. Qr•••l etreanbed.
11 4" PUIlP 0.2 11I1 abern Muesflbach CreekJ )1.0 - Not puapirc.

on left. bank
11 Muea.bleh Cr At lIOuth 31.2 0 Oravel atr6UIhed.
11 4" ..... On Barons Creekj 1 a1 ab0't'8 - 1 Ea'. Fr~ pool behind teq)Orary

~uth dirt dam.
11 Barol'lll Creek At .auth )2.0 .05 Eat. Sand etre_bod.
11 PederNll"8 R 0.3 iii below Baronl!l Creek 32.3 45· .96 Oraftl atreubed.
11 Pedernalu R 200 rt abon U.S. Highw.,. 29J JI..4 52" •90 Oranl atrealllbod •
11 PedernaJ.ea R -- 36.6 52· 1.31 Or...·el atrOlllbed.
11 Pedernalee R 2 m:1. north or Rock,. Hill School 36.4 500 1.)6 Rock atrealllbed.
12 4" PUIIP On right. bankj 0.5 al abo.. 36.9 - Not P\aPilll'

Palo Alto Creek
12 6" PWIIp On lett badej 0.3 111. abon }9.1 1 rat. Fro_ pool behind 4 It. daa.

Palo Alto Creek
12 Palo Alto Cr At Imuth 39.11 .02 Eat. sand .tre_bed.
12 Pederna1e. R 0.6 111. below Pll10 Alto Creek 40.0 SO· 1.98 Rock atrGUlbad.
12 Pedernalea R 150 rt abon count,. croedna: 41.5 54· 3.14 Sand over rock atreubed.
12 South Gr~e Cr At *Juth 43.2 0 sand atN_ed.
12 Pedernalea R 1.4 11I1 below South Orape Creek 44.6 46· 3.09 Sand. and gruel atreulbed.
12 Cavil Creek At IIIOUth 45.4 0 Sand atreallbed..
12 PuJIp dte 0.2 mi billow Cave Creek 45.6 - PulIp re*>ved.
12 Pedernallls R 0.2 Jl1 above Three HUe Creek 46.7 SO· 2.62 Orne! atr....bed.
12 Three Milll Cr At IIOUth 46.9 0 Sand atreubed.
12 Pedernalu R 2,000 rt below concrete croaeinc 46.6 51· 3.9S Rock atrepbed.
1) PuIrp etta 0.6 m below Stonewall) on 49.2 - PUIap rfillO'ftd.

right bank.
1) Puap aita 1.0 iii below Stonewall) on 49.6 - ~ rem'Yed.

right bank
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Discharge.. ln ere
Dot. Stream Location River Water I ""n ITrlbu- lver- R~rka

1956
Hiles Temp. Stream tary 610n

Jan. 1) Pedernal•• R 1,000 It below concrete cron1nl SO.O 1& ).09 Oranl .tr••llIbed.
16 S· PUIIIIP In shallow pit; on l.tt bank SO.S 1 PuIlp1ng into concret.·liDed.

earth tank.
14 6" p.p on lett bank SO.9 1 PuIlping fro. ....u lAlk. w1 th

S It chumsl daIl.
13 6" PWIP On lett bank n.1 - IIot PJ.IIPing.
13 6" PUIIP On lett bank Sl.? - Not p\aP1ngo Take. water from

...u ra8anO'ir with II tt
channel daao

13 Pedemal•• R 60 tt below CODCl"eW bride_ S,., S4n 3.L9 OraT81 atreutbed.
1) Iron Rock Or At_ S4.9 0 Rock atreaabed.
13 Pederna!u R 0.7 111 abon r .M. 1320 S6.S S)O ).n Rock atru.llbed.
11 Ped.males R 0.7111. abon r.M. 1)20 56.S 41.° ).)4 Roell: atreUlbed.
11 Rocky Cre. At mutb S1.6 .OS bt. Rock .trlJUbed.
11 Pede:rnalea R O.s III below RookJ' er..k sa., 41.° 2.97 Rock atreubed.
11 Pedernalell R -- S9.a 460 2.6S Rock atrelllbed.
11 Pedemalea R About 1.0 ai abo.. l60rtb OraPI' 62.0 41.° 2.62 Rock .tr6aJKlec1.

"""ok
11 North GriIP8 er At math bJ.l 46° oS) Sand atreubed.
11 Pedernal.ell R 700 tt. be1IJv North Qrapa CrNk 6).) 4So ).66 Band at.reubed.
11 Paderndu R At ...g1nc .tatiOD Mal' Jobnaon 70.0 ).) Not ...~. P'roa conUouoWl

Cit,.. recorder recorda
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LQI-PLQI lllVESTIOATIOIS - COLOR.UlO RIVER BASIl

Onioa crMk April 23-211, 19S8

'&

!!.!!:!!I Fro. '" Ro.d 12 1D RaJa Count7 to 8t..t. JI:1&bw*7 71 in Trnb CoUDt7' Tex.

Prabl_1 To d.tVll1ne la1.DII aDd 10•••• ill .\.naatlow b "be .MUon 01 ODioa Cr•• tro. hl1l Road 12, "wo dl..
• outb of Di"ipp1.. Spr1Dc" Rqa CotlJJ1,7, to 8....1.. H1pvq n, n... Jill...." .1 AuUB, Trnb Count7, Taa.) witb par-
t.1c'&1ar .ttaat.1on pdd to 10.... bto th. Idwarda u.. .

Re.ul"-r 0..... obtdDad in ib1••d or .,,"__now 'ID"-U ...... lollOUt

1. Th. fiCIW pad'o&1l7 lacr...ad fro. 10 cra t.o abon 51 ct. :la \h. tin" 14 .u.. ot channel in....,t1&,ted. 'fbi,
re.cb 1. on the Olen Ro.. llM.-tona vi'\b th••tnubad COIIpO.ed aainl¥ of ..oU1 1'0'*. nov v., tound 1n eacb 01 the
"rlba\arl., llWpactad.

2. Aboll" 10 cl• ... wt in Uui 10 1111. (aJlpJ"On-ie) r... tba\ 11 n t.he Idwarda u..at.oo.. Tb1, r..ch extand8
rro. about II1le 16 to the I.alt l:1De &Dd \be Ian.. a\ Idl. 26, abnt ) 1111.. 1IpI'b'.. fica 1hIda.

). a.lov B1:Ida the now U1crM11ad )l cI., trDa So to 51 cr., in 2b ml.a) 01 the lBcr...ad flow, .bout three cr.
can be ."\11.,",ad t.o ..-arabl. Vib1l\ar'J' inflow. Th. J"Mf1M.. or Wa 1Dcraaa. 1a now probrobl7 00'" lJ"OII the .llurtua
ill ta. cr-II ..all.,..

Dl,cul1olu Curreut-..t.....~.n. ald.••t ......n poirn. OD t.be ad.D ,tn. "bro'Q&b \h. 59 aU. reach. lowr
ot t.h....a..r __ta were Mde to 4Iet.en:lu,lM lilt. t.ba sctvarda U-tou. Trlboatarr lntlov. vere ..U ..tad o~ at.
po1nt. acc..a1ble to b1lhva~ and COUDt.7 rMda. fbI c"'''''1*1 ... ilwanillt.ad oD17 at ncb ,o1nta .. 1Dd1ce.t.ed b7 dU-
char., ...ur..nta or field ,au.ata.. Ikt .U...t IIIoda to J*I. th....w~ta with ib. rat. 01 cbatJc. 1D nov a.
the 1nYeaUlat1on PJ'OF"Iuad do1n'lltrua. Th. now pntNlb1¥ uereu1D.c ~ to S. per da7... in co..anbll .tre...
cl"Oel1ng the Balconee t.uJ:t &OMJ DO check ... JIa4a 01 un. ooDdition. ill "U1ll'8M:Dta IIld ..t1.taa wore 01 bu. nov,
t.hera h..,inc been no recent .urlaee runoff. 8tre__nOll' ....ur...ta .t .:11e 111 atId 2.5.6 .... _de al IINr the oontacta
01 th. atvarda liMatone .. practicable. Tba plc1r'ap 1a n.- to-.d. at .u. 20 pnlbab1¥ oo_a troa th••hort .tretcb or
Olen Ro.. liMatona ~t.l"e_ fro• .u. JJ.. a pioap in nc. t.:1.. .uJc1l1:7 atter tA••tr.. ClJ"O.... onto the Edvard.ll
llae.tonl. fb. thrM cl. 1 iDd10atad ba'inn Idl. 2S.6 ... .u. 29 11 pJ"Obabl;r ~rbad .t or nen th. doImItreu
contact 01 the EdvardII u.s n., a laalt U. alll J'alla .. 600 n. Mlow the -...rbc .ec\1on. Althoqb ,naral
...ll lak.. witb channel d.- 1fU"fI Icnmd, DO lrr1ptlol1 1IfI'I1~ ....e.1 aeftrthalea•• it. 11 llkll1:7 tba\ a ocna1der­
able quantit7 01 vater 1. lIIed lor irr1.aUon d'lll'1JlC tbe poowi••lUCn.

•
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Discharge in efa
Do'. Stream Location River Water I Maln ITrl\1u- lver- Remarks

19$6 Mlle~ T=p. Stream wry sion

Froll FM Road 1 in ~n County to State HiJr:hway ln hrl. County
Apr. 2) onion creell: At .. l' 0 IlO &It~te. Oravel and rock atrea~

bed.
2) South Onion Cr At FM 12, 1.4 .:1 above Bluth 1.4 1 r.etiaate. Broken rock atreaJlbed.
2) Tributary Fro,. right; ).8 .s. abon lDOuth ).1 ) Eetiut.e. Rock atrslilllbed.
2) Onion Creek At abandoned COUllt,. concrete 10.0 71° 53.0 Gravel streambed.

cl"OssiDs;
2) Tributary Fro. right) at ftlOuth lO.) •1 EatiMte. Rock atreubed•
2) Tributary Fro. right; 0.6 .. above Jll)uth 12.9 2 EIItiAate. Rock IItreambad.
2) Onion Creek 400 tt below lover crollaing of lh.o 7)0 57.) SIIDOth rock: atrealllbed.

"'150
2) Tributary J'roa right) 1.8 111 above ..uth 18.8 ° Oravel etreaabed.
2) Onion Creek At abandoned croslling on 20.0 76" 60.2 Rough rock.

K~eDdal ranch
61°2) Onion Cntek At abandoned orouing 600 n. 25.6 5J.S Rough rock.

above talle
2) Onion Creek At BudaI 100 tt abon ll'M 961 29.0 6,. 5o.s Rock and gravel etr8al'lbed.

24 Bur Creek At ftlOutb )4.5 1 lati.Juted. Rock atreubed.
24 Rinard Creek 1.0 JI.i aboTe IIOUth 39.2 .) Est1.ute. Rock IlItreaabed.
24 Slaughter Cr 1.7 iii aboYe Imuth 40.0 •2 EllItiJute • Rocle atreallbed •
24 Onion Creek 200 f't below count1 crosa1Dg at 41.1 7$0 65.6 Gra..l atl"eubed.

Bluff SprlD81l1
24 Boggy Creek 1.0 lid above mouth 41.9 .4 &st1aate. Rock atN&lIbed.
24 Marble Creek: 0.9 mi above Imuth 45.5 .1 Eetiraate. Gravel atreambed.
24 Williuson Cr 2.8 lid above IlOUth 47.1 .6 Eat1.a&te. White rock IlItreaabed.
24 Cotton Mouth CI 4.4 Jd above lIlOUth 50.1 ° GraTel IlItreambed.
24 Onion Creek 600 ft abon State Highway n 55.1 74° 61.4 GraTel atreaabed.
24 Onion Creek At IlIDUth 59.2 - Backvater fro. Colorado River.
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LCW-FLCW INnsrIOATIONS - LAVACA R1Vi2l BASDf

Lavaca River NoT. Il, 19117
lUi. 5, 6, 1948

~I Frol!l Dr. Lee puqling plant to Koop Brother's pump near Edna, Tex.

A lIeries of discharge measurements was made Nov. Il, 19117, and Aug. S, 1948, on LaTaca RiTer between Ilr'. R. E. Lee's
pump, about 3' miles northwest of Edna, and Koop Brotherls pump, about 6t IIl1les southeast ot Edna. Discharge _llourements
wert! ude of Llvaca River at upper and lower enda of river roach, and at three intervening pointa. In addition, the quan­
tity of water being diverted from river by each of three punrpo was meamlI'Cd. These were al.1 ot the known diT8r8iona fro.
thll reach of tho rher at the time the investigation was _de. Thero was no intlDw into the reach. The lnTutigat.1ona
wore tUde during poriods of conatant stage of river ss indicated at gaging station near Edna which is vi. thin the reach.
The doteMllination of gain or loss represent normal coMitiona.

Heasurelllent.3 in November were made when no P\llllPlS wore oper.ting and none had been operat.ed during the preceding
week. KeasurOllents in August were IlI8de \!hile all p~s wore operating at a constant. rate or speed and had been for
sevural d.ys preceding the measurements.

Disehurge in erG
Dut.c St.r~u.lII Locution River Wl.lt.cr I_""n rtbu- Iver- RCllr.lrka

1947 MUell TClllp. Strelllll tary sion

HoT. b La....c. R Just aban Dr. Lee P\IllP near F.dna 0 15.6
4 Dr.Leela pu.p 31 1111 Mol of Edna 0 0
4 Llvaca R At U.S.Hwy $9 - gaging IIt.tiOR 3.0 17.6
4 Lavaca R Just above Babb's PUlllP 3 m 5W 4.1 17.4

Edna
4 Babb's pump 3 IlIi SW ot Edna 4.1 0
4 Lavoca R JWlt below old county bridge 6.5 19.4

4 m1 SW
4 Lavaca R Juat above Keop Bro's. PWllP 61 90S 21.3

m1 5 Edna
4 Koop Bro's • 6, IIl1 S ot Edna 9.5 0.....

•
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Dischargc, in Cf8
Dut[' St.ream Location River Water "'In TTll)U_ Ulver- Remnrke

1948 Miles Tel!IP. Stream ta,y eion

Fro. Dr. Lllo- m ..mi= olant to Koon-erotherI o-nlm ne.; ."". Tox. ntin d
Aug. S Lavloal{ - J1,l8t above Dr. Lee pUlllp 0 17.7

5 Dr. Leo PUlllP 3t m1 1*1 of Edna 0 6.1.6
5 Lavaca R At U.S.H'wy. S9 - gaBing station 3.0 12.7
S Lanea R Juat above 8IIbb pw:ap 4.1 l,l.1
5 Babb pu.p 3 m1 SW of Edna 4.1 1o.s
5 Lavaca R Jut below old county brid8e 4 60S 4.34

odSW
6 La"aca R Just above Koep Bro's. pump 90S 5.20
5 Koop Bro'e. 6, rni S of Edna 90S 6.49

p"""
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LGI'-FLC7tl INVESTIGATIONS - GUADALlIPE RIVER BASIN

Guadal~ River January 16-19, 1926

Reachl From Comfort to New BraW'lIelll, Tex.

Durlnll the invest1l1:ation the river was at a constant lIuRe and lII8uurementa reprellent the natural conditions.

D1lcharlle, ln cta

""" Stream Location R1ver Water .Mel' ,'1>lbU_ ID1ver- Remarks

'.28
Hiln Temp. Stream t.,., 110n

Jan. 16 Guadalupe River 2 ni above Cor..fort - Gaging 0 52.0
stationJ. CyPress Creek J. m1 above llOuth at Comfort ).0 1.5

16 Jblli day Creek 600 It above mouth near Comfort 4.8 .)
,6 Guadalupe River At Railroad bridge below Comfort 6.4 58.6
16 Guadalupe River At High\olay cros:.ing at Waring 12.2 58.7
17 Joshua Creek 2 m1 above mouth near 'tiaring 1~.0 1.6
17 Sllltcr Creek ! mi above mouth near Sisterdale 19.1 .4
17 Guadalupe River Just below Sister Creek near 19.7 65.4

Sisterdale
17 Wasp Creek At rrouth 6 m1 below Sisterdale 29.5 .2
17 Sabino Creek At mouth 8 /lIi NE of &:lerne 31.2 .5
17 Guadalupe River Just below Sabino Creek at 31.2 10.9

Aromans crossing
17 Guadalupe River At Schillers crosslng 4 m1 II of 45.6 68.)

Bergheim
18 Curry:> Creek t r.d above l"Outh 55.8 2.6
,8 Guadalupe River At Specks crossing 2.5 m1 ::w of 57.5 71.9

Siring Branch
18 Spring Branch 1 r.rl. above r.IOut..h near Spring 59.0 1.5

Branch
18 Guadalupe River Sear Spring Branch - Oagifli 61.1 73.5

station
18 Big Spring At Cranes ltill 78.5 ).9
18 Guadalupe River At road crosaing at Cranes fill 78.5 12.3
18 Guadalupe River At road crossing 2 m1. NE of 92.7 88.9

Sattler
19 Jacoba Creek At trOuth 2 m1. below Sattler 95.9 0
19 Guadtllupe Ri ver 4 ~i below Sattler 97-4 83.2
19 I.IIaacs Creek At mouth S! m1 above New 103.5 0

Braunfels
19 Guadalupe River t m1 above Elm Creek 5 mi above 10).9 61.6

New Braunfels

,
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DlIchartre.. 1n ere

""" Stream Location River Water I ""n pTlbU- Ulver- Remo.rks

1928 Miles Temp. Stream tory ilion

rrom Comfort to l!e1oI Braunfels Tar., - Continued
Jan. 19 Elm Creek At mouth near Kew Braunfel~ 104.3 0

19 Quad,dupe River 1 m1 above Comal RiVOl' - Gagina 108.7 77.7
station



Lao1-F'LCM n1VFSTIOATIOtIS ~ GUADALUPE RIVER BASI~

Guadalupe R1ver February 18-22, 1929

'il

~l From Comfort to llew Braun!ele, Tex.

Durinll: the Invt1lltl~8t1on the river WIIS at a constant atage and discharge meaaurelllllnta represent the natural corditions.

Discharge. in crs

""" Stream Location River ""!Iter , ,.", I'lT1DU- Vlver- Remark8

1929 Mile8 r"",. Stream tary alon

feb. 18 Guadalupe River 2 m1 above Comfort - t:agll!8 0 41.1
st.ation

18 Cypretl:; Creek J.. m:l. above lI'I)uth at Corr.tort 3.0 0.2
18 Holliday Creek 600 ft above lI'I)uth near Comfort 4.8 0
,8 Guadalupe Hiver At Railroad bridge belo.... Comfort 6.4 42,$
18 Guadalupe River At Highway crOBsil'l8 at Waring 12.2 36.4
19 Joohua Croek 2 JTd. above JTJ:Iuth near Waring 16.0 .7
19 Sloter Creok It Mi above mouth near 5i sterdole 19.1 .2
19 Ouadalupe River Just belo~ Sister Creek near 19.1 16.2

Sisterdale
19 ~asp Creek At mouth 6 m1 below Sisterdale 29,$ 0
19 Guadalupe River Just above Sabino Creek at 31.2 40.1

Ammans crosaing
19 Sabino Creek At mouth 8 m1 tIE of Boerne 31.2 .3
19 Guadalupe Hiver At crossing 4 m1 above Oberley 34.2 38.2

crossing
19 CUlldalupc River At Schillers crossill!: 4 mi N of 16.6 43.0

Bergheim
20 Curry Creek l nrl. above lIlOuth %.6 1.0
20 Guadalupe River At Specks crossing 2.5 m1 SW of 57.5 47.7

S~ring Branch
20 Spring Branch 1 m:1 above lIM:luth near Sprill!: 59.0 .9

Branch
20 Guadalupe Hiver Near Spring Branch ~ oagil'll 61. 7 47.4

atation
21 uadalupe River In Demijohn Bend E of Spring 7).3 34.3

Branch
21 B1g Springs At Cranes Mill 76.5 2.9
21 Guadalupe Hiver Below Big Spring at Cranes Hill 76.5 39.2
21 Guadalupe R1ver 5 m1 t.'W of Sattlera Store 66.2 46.6
22 Guadalupe River 2 mi NE of Sattlere Store 94.0 46.2
22 Jacobs Creek At JTW:luth 2 mi below Sattlere 95.9 .1
22 uadalupe Hiver 4 m1 below Sattlere 97.4 53.1

•
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D1.charge. in e1'e
Do" Stream Location Ri',er Water I,·n, I'JT1DU- lJ1ver- RelDBrka

1929 Miles Tclllp. Strealll tny 110n

'" om or .... reu • • Tex. - " ",
feb. 22 Isaacs Creek At fPX)uth _" IIli above l:ew lO3.S 0

Braunfels
22 Codes Canal At Highway bridge , m:1 above Elm 10).9 9.3 Oates closed prior to measurement

Creek
22 Guadalupe River Just below Codes Canal 10L.1 ,3.0 Includes now of Canal
22 E1JIl Creck At mouth lOll.,) 0
22 Guadalupe River Above Comal R:1 vel' - Gaging 108.7 49.0 Average discharge for day

station



1.Qi-~ INVPSTlOATIOKS ~ GUADALUPE RIVf.R BASIN

Guadalupe RiTer January to Mal 19S5

~

Ruchl Fro. county road crosrlDi aboye U. S. Highvay 261 near Spring Branch to )few araUDlw. Tex.

Conclwsiona and S~ffil 1 caaual etud;y ot the diech.rge tables IIl1ght lead to the belld that aubat.antial
allIOunte of vater are 1000t n the rU<:h of tha Guadalupe River under IIt~. Aleo, an a1&ebra:1c • ..-ation of the act.ual
gaina and 1011811II, all 1nd1cated by dillcharle .eaaurellente of the riyer and aeaaur_ntll of 1ACl.ow fro. apl"1Dc8, lfOuld ahow
a cOnlliderable 108a. Hovaver, all explained later, the actual 101lllea to tha rround-lIIIter reellT'Yoir are ...11. Ben K.
Petitt, Jr., and W. o. George, geologillta of the Ground Vater Branch of the U. S. O-.,logieal SUrrez. in their report on
San Antonio area hIi~ Wa to lIayr

"The Guadalupe River. in contrast to II'IOst of the other etrlluur Crolllrl.ng the Balconlls tault sC)De, apparent1Z dOllll DOt
loee eignificent quantitiu of vater to the Edvarde l:1Aestone ••• Investigations to detend.ne lIeepage 1011ses hlive taUed.
to dillclO8e lo88eo gre.ter th.n those that mght be expected trolll evopotrantJpiration. Howewr. there .re ainor 10llsell and
gains in TarioUII reaches of the river •••

• • • Between Spring Br.nch and New Br.unfels ••• litre.. 1088_ and gains are insignif1<:ant."

These losaea and gaine .re evident in the ....ri.tion in diacharge shovn in the tablee. The largellt lOllS and g.in
occurred between aitllll 6 and 13 in the Yicinity of Demjohn Bend. Thie bend ia located at the erd of a high ridge ot
rock that holds the river to a northeasterly course for lIeveral .Uell before it turne llharply in a aoutberly direction
to .eander down the opposite lIide of the rocky ridge. The river distance from the site of ..sure.ent 6 to Wolle Spri~a

1a IS mles, and the drop in elevation 1s .bout 6S feet. Thia gives an aTerage tall of about 6 fellt to the II1le. The
airline distance is 3.S IIdlea, which gives an average fall of 211 feet to the lIi.le. It 111 rfIaaonable to .asUlle that,
vith such a stMiP lllope, vater vould find its vay through this ahort atretch of cavernoUII l..i.aestone rock:. The Wolle
Sprlngs hava a hiatory of nowing lIuddy or -.urky vater prior to an uprinr riaa. Thia condition wn obaerYed by Pat H.
Holland of the U. S. Geological Surny and R. L. Lovry, consulting engineer, on May l~ll, 1955. cranes Mill Spring ie
also n1ported to nOW' IINddy or ..urky water prior to uprinr riae or during periods of baa.,. local or upr:1:Yer rain.

The average tnperature of the river vater fro. NasurClllent sites 6 to 11 vaa about SOC, vhile the .veraga te.pera.
ture of Wolle Springs vaa 56°. The tellperature of rinr vater reeponda readily to changea in air ~rature, and v.ter
nowing underground will eventually &8au.tl the te~erature of the aurround1ng forution. The aprinp .oeured in thie
atudy increase in tellPerature in a dcnmatreu order, Wolle SpriDP. 560 , Cranu Hill Sprirt@:. 6So• and Sorrel Creek
Spring, 70.So • Thia indicatee that Wolle Springs are near the eource of vater .upply and that Sorrel Creek Spring 1.
the farthest away. Co_I Springll, located at New Brauntela about 26 mlee dovnetreUl trOll Sorrel Creek, bave a Man
telllPerature of about 7110 •

The chell1cal analyaes of 39 aBllq)lell taken in January 1955, 32 frca the ri'Yllr and 7 froJII eprinP. ind1c.ate that all
the watar vaa 'Yflry allllilar in chemic.l content. (See table of chelll1cal ana1yaes.)
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Tabla of chelll1cal aMolyses li.,ee in d0lfTl8tre811l order the aMol18ee ot 11811lP1ell collected in the Guadalupe River 10'1­
flow inveatigation during the period Jan. 24-31, 1955. Water ftoo_ Sprinc Branch Creek Walli 80IIlevhat higher in bicarbonate
and diatinctly lover in chloride than tbe run of the river water. Water fro. the Sorrel Creek Sprir!8 vas higher in hard­
nells and bic:arbonate and lover in chloride than the river water. Water !'roll the nr!oua WoUe Springs and Cranes M1.U
Springs '188 ..ery shdlar to the river water. The analyses sue:gest that gains in etrulllt'low in sOllIe stretches ot the
Guadalupe Ri..er probably represent reco..eriee of water lost in other reaches upetream and not ,." vater fro", dietant
eources.

The sories ot low_flow auaurllftllntll started on Jan. 11, 1955, on the Guadalupe River wae interrupted by rein and a
aubeequent increaa. in now.

Duril\£ the period January 24-31, diecbarge l\'Ieasureaentll were made at 32 10catiol'Ul in the 51 lillIe reach frolll a point
2-1/2 lIlilea upetream trOlll Spring Branch Creek to the gaging station at New Braunfela. All tributary now of conaequence
Wall Wleaaured, including epringe when lIIueurable. Water eallplee were collected and water te~eraturea determined at aU
lIl8uurlng aitee and at all apringe, whether lIlElas\lred or not. Physiography of river channel wae obtained at all lIl8aS\lr­
1.ng sHee and springe.

After a IItooy Wall _de ot the January 24-31 seriee of lIIeasurementa, thirteen pointe tor re-Jll8aeurE!lllent were se1ected.
Prolll February 28 to March 2 theee thirteon re-mlla8ureJllOntll wore ..de. Water temperaturea were detenrlned at each point
but no water e8mplee were collected.

Additional eeriee of eight ulected lleaeur8llentll were _de on March lh-l5, 29-)0, APril12-l), 26-21, and May la-U.
Rainfall early in Kay caused eNU riue on the river and prevented further low-now studiee dur1..n& that lllOnth.
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Dllc:h8rse~ in era

Oote
StreBm Location River Water 1 m ,. ",n,u- IUlver- Remnrko

)ite !IlllC.!l Temp. Stream tory 810n
Ho. ,.SS

I 'i;· P'roa count. ro• crossin above U. S.~. 2 near ~ Bra"'" ..-....un! 1& T~o

1 ~.u. >.u IIA.1- p'....el atrullbed.

Ou.dalupe RiYel
U. s. R1&hway 261

2 17 sao fi abo.,. Sprl~ Branch C!'eek 2.4 S4' )4.1 Large vuel. at.reubed.
2-A 17 Sprl08 Branch At ~utb 205 S2" , 00 ..tt_te. Roell: and clay .t.reUlbed.

Cr••k
) 17 OUMtdupe R:ln About 1 111 .berra U. S. Kiehwa,. ).) S'I" JuS s.au va...el atre.-bed.

261
4 17 OUliddupe RiTe About 1 iii below U. S. Hl,bva,. 4.7 SS' 29.8 Saall gra..l .tre.li:led.

261
S 17 Guadalupe Ri:Ye1 At gasins .toIUon near Spri~ S.7 )2 Fro_ ratJ.ng cum.

Branch

• 17 Ouadaluptl R:1 't'8 At Wunderlich ranch 15.1 0 Local lnforution.
the lnnstig• 10n waa interrupted by rain.

Jan.
1 24 Guadalupe R1n r At count,. road croulna: abo•• 0 .6' Sl.S Streaabed of ...11 pond.

U. S. Highway 261
2 2. Ouad&l11p@ R1 ve SO<> !t above Spring Branch Creek 2•• .6' 49.0 Stroalllbed ot large 11'......1.

2-A 2. Spring Branch At .cluth 20S S2" '00 ~t1Jute. Roell: and cla7 atre.bed
Creek

) 2. O\Uldalupe RiTe] About 1 111 abon U. S. 81thw.,. )0) ... 46.1 Strcaabed of a-.ll graTel.
261

• 2. Ouadalupa Rin About I .s. below U. S. H1&b...a,. ••7 .eo 44.S Streaabed of lull gruel.
261

S 2. Guadalupe Riva At gaging station near Spring S.7 4. Fro. rating CurTe.
Branch

6 2. Guadalupe RiTe 1.S ai below lIlalina: station 7.0 sao 44.) Streubed o! bou!den and P'a..l.

7 2S Guadalupe Rin At Sa1thaon Van.,. count,. road 10.0 "". 26.0 Streambed o! Md1\11 gra..l.
6 2S Guadalupe Rin 2e$ ai below county road 1205 S4' 22.G Streubad o! s..u P'..el.

• 2S Guadalupe RiTe;] At Wunderlich ranch IS.l 4.· 13.2 St.reubed or aaall Fa..l.
10 2S Guadalupe Rhe 100 tt below Rebecca Creek 16•• ..' 11•• Stnubed o! aaall ara..l.
11 26 Guadalupe RiTe] At lower end o! Dea1John Bend 16.0 46' '.2 Streaabed o! .ull &ra..l.
12 26 Guadalupe RiTe At Ben Wolle's upper ptIsture 2O.S SO' 11.1 Strea.bed of _ediua cravel.

L2-A 26 Wolle Spring 1 At Ben Wolle'. upper paature 21.0 S6' 2.0 F.8t.1.nLate.
L2~B 26 Wolle Spring 2 At Ben Wolle'. upper pasture 21.2 SS' ).0 btiute.
L2-C 26 Wolt- Spr1n« 3 At Ben Wolle'. lover pasture 22.0 56' 6•• Between outlet and rinr.
L2-D 26 Wolle Spring At Ben Wolle'li lower paature 22.0 S7' 10.0 Eat1aate.

.-S
1) 26 Guadalupe RiTel At lower end of Wolle ranch 22.3 S4' 27.1 StreaJlbed of aediu. ernel.



Discharge 1n e:rll
Stream Locat.ion River Wat.er I M,"n ['IT 10U_ Ulver- Remarks". nato Miles Temp. St.realll tary Blon

Nn. 19%
Jan

OUedoilupe RiYtlJ 800 rt aboT. Crm.. Mill Spring 53· 210.9L4 27 24.5 Boulders and grevel.
·A 27 Cranel!l Hill -- 24.6 65· 8.1 Wterence of aoallw-eaenta 14

Spr1nl .... 1$.
LS 27 Guadalupe R1Te 400 tt belOIt Cranes M1.11 Spring 210.7 53· )3.0 StreUibed of llJIDotti rock.
'6 27 Guadalupe Rin 2.5 Jd below Cren.. Kill Spring 27.2 57· 31.9 Streallbed of rough rock.
L7 27 Guadalupe Rin 1.S .t .bon T08 Creek 29.0 55· 35.8 OraTel OTer rock.
·A 27 Sorrel Creek -- 29.4 70,$ - Not _llIurable.

Sprinl
'8 27 OUildalupe R1:~ 200 ft ebon TOD! Creek 30.4 55· 39.1 St.reaabod at .mooth rock.
'9 28 Ouaddupe RiT 2 111 below To.. Creek 32.3 50· 41.9 Straaabed of l'O\lIh rook.
10 28 Guadalupe Rin 2.S Id below T08 GneJc 32.9 54· 37.8 Streambed of lIlIIOoth rock.
11 28 OUedalupe RiTe Xreuse ranch • 2 Jd .bo.... Canyon 34.3 56· 41.8 Streulbed of -.oath rock.

daa dte
12 28 Quaddupe Hi't'8 3/4 iii below Can)'On d.. d te 37.3 55· 40.8 Stredbed of _-:lOth rock.
13 29 OudaluplI Mye1' loS 1111 below Can)'OD du .ite 38.1 50n 31.9 Gravol oyer rock.
14 29 Guadalupe Hin 500 tt abo.e Sattler Creek 39.9 53· 40.8 Rock stre/llllbod.
25 29 Ouadalupe Rive 1 mi abova 1st crossing belcw 41.7 51· 36.1 Rock streambed.

Sattler
16 29 GUdalupe Rive 2 -t below Sattler 42.8 54· 35.4 Str88Jllbed ot ro\llb rock.
17 29 Guadalupe Rh'er About 3 111 below Sattler 43.7 53· 4J,O HlIasureMat poor - graTel.
18 30 Guadalupe Ri.el About 7 iii abon Hueco Springe 4S,$ SO· 41.6 stre&llbed ot emotb rock.
29 30 Guadalupe Rivel About 4.5 Jd abon Hueco Springe 48.0 SO· 40.7 stre~bed ot _mall gra.al.
30 30 Guadalupe River About 1.0 Jd abon Hueco Spnnga 51.5 50n 35.7 Ora.el and rock.
·A 30 Hueoo Springe -- 52.6 - 0
11 30 Guadalupo Rivel 3/4 IlI1 below Hueco Spr1~a 53.3 52· 39.4 Fair17 unitol'll rock _tra_bed.
12 31 Guadalupe Ri.e 3/4 m. abon Gruene 55.1 53· 35.9 tJn1tona rock atreaJlbed.
l3 31 Guadalupe Rive 3/h Jd. abon gag1nl atation at 57.0 55· 38.8 Streallbed ot gravel.

N_ Brauntela
Feb.

1 28 Guadalupe Rive At county road above U. S. 0 600 33.1 Stre_bed of a-.ll gran1.
H1ghvay 261

5 28 Ouadalupe Rive At gaging atation near Spring 5.7 63· 31.5 Streaabed o! unitora rock.
Brancb

U 28 Ouadalupe Rive At lower end ot Detll1john Bend 16.0 64· 6.96 StrelJlbed o! aNll gravel.

'" 28 Ouadalupe Rivel 600 it above Cranes Mlll Spring 210,$ 6S" 22.2 Bou1dera and gra"el.
·A 28 Cranes Mill - 24.6 5.3 Ditterence ot .8IIa. 14 and 15.

Sprtno
15 28 Guadalupe Rive 400 it below Cranes Mill Spring 24.7 66· 27.5 StrNJlbed ot .moth rock.

1L
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Discharge, in ers

)lte Date
StreaM Loca.tion River Water I ""n ['I'rlbU- lver- Rema.rka

'0. 19$$
Miles Temp. Stream tory sion

Mar.
17 1 Guadalupe RiY81 1.S ~ aboTe To. Creek 29.0 66' 30.4 Gravel OYer rock.

19 1 Guadalupe RiTe 2.0 .l below Tom Creek 32.3 68' 38.2 Streubed or rough rock.
22 1 Guadalupe RiTet 3/4 Jd below canyon daa s1te 37.3 68' 36.0 Strealllbed. of 8.:»oth rock.
26 1 Guadalupe RiYe! 2 Jd below Sattler 42.6 71' 37.0 Btreubed of rough rock.

27 1 Guadalupe R1Tel About J w.1 below Sattler 43.7 69' 3$.2 CI':l. gravel· ••aur8lllent poor.
29 1 Guadalupe RiTe! About bS .1 abat'e Hueco Spr1nsll 48.0 69" 39.3 StreUlbed of e..n graTel.
30 1 Guadalupe R1T81 About 1.0 -.1 aboTe HU800 Springe $1.$ 72' 3M GraTeI and rock.

'-A 1 Hueco Springe $2.6 0
33 2 Guadalupe R1Tel J/4 lid abon gaging atat-lon at $7.0 67' 37.4 Streabed of gr.....l.

Mev Braunte18
Mar.

1 14 Guadalupe RiYeI At coum.,. road _bon U. S. 0 69" 28.11 Sull gravel.
Highwa,. 281

$ 14 Guadalupe R1Tel At gaging station near Sprins $.7 70' 25.7 trnitora rock.
Branch

II 14 Guadalupe R1YeJ At lower end of Dendjohn Bend 16.0 72' M4 Saall gravel.
1$ 14 Guadalupe R1'Yet 400 rt be1.ow Cranee Mill Spr1ng 24.7 71' 27.2 Smooth rock. SPr1ni tlcndng.
19 14 Guadalupe R1Tel 2 Jd below Toa Crull: 32.3 74' 3$.7 Rough rock.
29 14 Guadalupe RiTeI About 4.S c aboTe Hueco sprinea 48.0 74' 38.7 Small grnel.
30 1$ Guadalupe R1Tel About 1.0 iii abo"e Hueco spril'l8e $1.$ 71' 3$.s Gra,",l and rock.

H 1$ Hueco Springe -- $2.6 0
33 1$ Guadalupe R1nl 3/4 iii abon gaging station at S7.0 71° 39.4 GraTel.

Nev Braunfaa

Mar.
Guadalupe RiTel $$'0 29 300 tt below Bergheia-Kendalia 10.3 28.4 GraTel.

road
1 29 Guadalupe RiTe At count,. road above U. S. 0 $$' 31.0 S..u. gruel.

Guadalupe Rinl
Highway 281

$ 29 At gaging lItation lIIIar Spring $.7 60' 27.6 OraTel oyer rook.
Branoh

II 29 Guadalupe RiTel At lower end ot DeaiJohn Bend 18.0 60° 1.0 DJUlI8te. 300 tt upetreall all
flow ia below graTel. )O~SOO tt
dovnatn8ll springs trickle lrabl

60'
bluft on rigbt.

1$ 29 G\1IIdalupe RiTe) 400 tt belov Cranes Mill Spring 24.7 19.6 SIIlOOth rock. Spring flolfing.
19 30 Guadalupe RiTe) 2 Jd be10W" TOil Creek 32.3 $7' 27.0 Reck and gra,",l.

29 30 Guadalupe RiTeJ About 4.S iii abon Hueco Springl 48.0 $6° 20.9 Small gravel.

3'
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Discharge, 1n era

1to D.to
Strenm Location River Water ~,n ~T J.ou- lver- R~rkn

No. 19S$ Miles Telllp. Strenm tory slon

I"" OUlidalupll R1 'I'6r $1.$ 62°0 3D About 1.0 a1. aban Hueeo Sprinaa 24.6 Qr....l and rock.
A )0 Hueco Sprine:. 52.6 0
) )0 Guadalupe R1 Ye 3/4 -.:I.. ebon Sagine atation ai 57.0 59" 21.0 Or...l."IN Braunte18

Apr.
1 12 Ouadll1upe R1", At county road abon U. S. 0 71° 2).4 Or8...81.

HighwaY' 261
$ 12 O\1.ldalupe RiTe At gaging atation near Spring $.7 74° 19.9 Oravel over rock.

Branch
1 12 Guadalupe R1n At lower end of n-ijohn Bond. 18.0 76° 0.2 Eat,iute. OraYel.
$ 12 OU8dalupe RiTe 400 tt below Cran.. Kill Spr1Jll 24.7 75° 15.5 Saooth rock. Spring tlovinc.
9 12 Ouadlilupe Ri.... 2 lll1 below To. Creek )2.) 6<JO 22.3 Rock aDd gravel.
9 12 Ou.ldalupe R1Te About 4.$ JIi abo.... Hueeo Sprinca 46.0 74° 22.6 Orani.
a 1) OuadUupe Riye About 1.0 111 ebon Hueco SPrlnsa 51S 66° 22.2 GraYe1 and rock.
A 1) Hueco Springe -- $2.6 0
) 1) Guadalupe MYel' 3/4 m aban gaging .taUon at 57.0 70° 2J.l QranJ..

New Braunfels
Apr.

1 26 OUlldelupe Rho At count,. road abo_ U. S. 0 75° 10.1 QraY81•
Highw.,. 281

5 26 Guadalupe Ri:n At gaging atatton Mar Sprina 5.7 61° 6.20 OraTel OTer rock.
Branch

1 '" Ouadalupe Rin At lover end ot Derdjohn Bend 18.0 0.0
5 26 Guadalupe Ri...81' 400 tt below Cranee Mill Sprina 24.7 76' 6.29 SlllOoth rock. Sprina nov1ng.
9 26 Gu.dalupe Rin 2 iii below TOIII Creek )2.) 76' 12.2 Rock end grnel.
9 26 OUlidalupe RiT8 About 11..5 IIIi .bo.... Hueco Sprirlle 46.0 76' 12.8 Or.....l.
0 27 Guadalupe RiTel' About 1.0 td. .bo"e Hueco Spr1nCe 51S 7)0 12.0 Ora"el and rock.
A 27 Hueco Sprinle 52.6 0
) 27 Ouadalupe HiTeJ 3/11. IIli abon galing outton at 57.0 75° 10.9 Ora"el.

Hew Braunfe1.a...,.
~5 9 Ouadalupe Rin At gaging atatioR near Spring 5.7 ! peak ot .bout sao cte.occurred

Br~"" at 1100 ••111.
5 10 Guadalupe Rive At gaging eution near Spr1.llI $.7 75° ~9 Rock etreabed. Water 1Il'Ildd¥.

Branch
7 10 Guadalupe Hinr At Saithaon VoI1Ie,. 03unt,. road 10.0 75 Eetblate. Vattlr aurk;y.
1 10 Ouadalupe RiTe At lover end ot Dnijohn Bend 18.0 )5-SO btl_ttl. Water cleu.
e 10 Wolle Spr1na: 3 Ben Wol!e'll lower putura 22.0 ~cIW Vater 1Ndd,.. RiTer oleu.
D 10 WoUe SpriD41: Ben Wolle'll lover paet~ 22.0 6 latilute. Wattlr JNdd1. RiTer

4-5 olaar.

)0
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D1Ieharge~ 1n era
Strealll Location River Water ,.". 'Trlbu_ IDlver- Remark.

,~", ~';~I Milea T.... Stream tory "nn1

• "!~ Hueco SPrinc:el -- 5'.6 0
J 10 Ouadalupe RiT 3/4 m .bon gaging atation at 51.0 19" 6.96 Ora....l. Wetoer claar. Ria. baa

Hew araunt.1.8 DOt ....ohed thi, point.
Ma,

Ouadalupe RiTer At can about 2-1/2 iii below 8.'• 11 - en. opeJd.na abo.... vatft'. Could
gaging IIt.tiOD DOt ••t1aattl now. v.t«r "'87

Ouadalupe RiyU
.....,..

1 11 At Sldtheon Vall.,. COWlty road 10.0 60 r.t1aate. Wat.-r 1IUI'iq.

• 11 WoUa Sprlaa 1 Ben WoUe'lI upper paature 21.0 0.5 lati.-te. Vetoer ct.ar tro.
apr1.ft& aDd in ri....r.

D 11 WoUe SpriD8 S Ben Volle'. lover puture 22.0 4 latiaat.e. W.tar JNdd;J'. Ri...
cl.... SJJl'1..Dla 3 and 4 da!7.

• 11 Cran•• Mill '4.6 6-8
Sprln«

5 11 OUldalupe RiTer bOO f't. belD" Craft. Mill Sprins 24.1 15 Qltaate. Wata.. olear.

1

1
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Site Dote Straaa Location D:l.ech. Bieall- Chloride HardMu coDdQCtance p.... l!1S5 (ot.)
~:a:~

(p.-) .~~O3 (.s.c~~~Jan. at 0 C

2~ O\llldalu.:oe Ri"
I!t. COW1\.1 l"OaQ _cro";LDC 81;10'"

51S 268 2~ 24<> 516 6.21 U. s. Hi vaT 261

2 2~ Quadaluoll RinrI~'"
ft ~pr1ng a:ranon

~9.0 271 2~ 246 516 6.0Craak

2~

prll'18 Dr_nco
265 152-' Creek At lIOuth 1.0 2~ ~69 6.1

Ouada1uoe RiTer
I ".OOUlo J,. ~_ allOT. u• .:I.

~6.1 253 2~ Hi 'aY 281 272 2~7 516 6.1

~ 2~ GuadUUD8 R1nrr ~lZ:~ ~llNUOV u. 0:1.
~.5 276 25 251 526 6.1

5 2~ OUoldl!1UDe RiTel"
~1O g~~!'8 aWl'W.OD near

276 26 252 527 6.2Sorina: Brancb -
6 2~ OuadalUD8 Ri'Yel' IS iii below ..rlrur: sht10n ~.3 216 26 252 532 6.2

7 25 Ouadaluoe RiTeI' At Sm1thson Vallev county 1'0*1 28.0 219 26 2$1 "6 6.2

6 25 QuadeluDe R1Till' 2., IlI1. below COuntT road 22.0 27~ 26 2~ 517 6.1

9 25 Ol1ldaluoe RiVel' At wunderlich ranch 1).2 275 26 2~6 52$ 6.0

10 25 OuadalUDII RiTer 100 It below Rebecca Creek 11.~ 27~ 26 2~6 ~17 6.2

11 26 Duad.IUD. River At lower end of oe.1.1ohn Bend. 9.2 27~ 26 256 525 6.1

12 26 Guadaluoe R1nr At Ben Voll.'. UDDer Dasturtl 11.1 27~ 26 252 526 6.0

12-1. 26 Wolle SDr1rur 1 At Ben )folie's UDDer D811ture 2.0 272 26 2L1 ~ll 6.1

12·8 26 Wolle SDrinlr 2 At Ben Wolle'll UDDer naature 3.0 211 26 216 526 1.9

12-0 26 Wolle Snrbur 3 At Ben !lblle' II lower D.leture 6.9 276 26 2<2 <15 7.6
I!,o~. :.pnng

At Ben Wolle'a lower oallture 51<12·D 26 ~-5 - 277 26 252 7.6

1) 26 OuadalllDe Rinr At lover end of Wolle ranoh 27.1 2'1< 26 2<L <12 .8.0

~ 27 Ouad.l:tme Ri.er 800 It abon Crane. Hill &or1rw 2~.' 27~ 26 2~ ~26 6.1
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Cben:1oal .lnalT.UII Qu.ldal~ aber JanuarY 2IJ.-31 19S5
opecUl..C

Sit. Dl;te streaa Location D1eoh. Blou'- Cbloride HardM.. cooductaOCIl pH
No. l!1SS (ct.) ~no,! (....) .~ ""'3 (o1c~!"-.

Jan IM*J (DOlI) at 25° Cl

lh-A 27 1~r1": R1U _ 8.1 292 23 268 SS9 7.6

16 27 Guadalupe Rinr 2.S 111 below Cranu Mill Borin« 31.9 277 24 2S4 i)]l 7.9

17 27 GuadalUPe Riy-.r IS .s. abo.,. TOIl Creek 3$.6 280 24 258 529 8.1
I........ Creek

11-A 27 ISDrlno - - 333 lh 290 613 70S

18 27 GuadallUM RiTer 200 tt abon Toa CneJc 39.1 279 2b 2S4 1)26 8.0

19 28 Guadalupe RiTer 2 m below To. Creek 41.9 282 21& 260 527 8.0

20 28 GuadaluPe RiTer' 2.5 -.l below TOll Creek 31.8 260 21.1 254 52!) 8.0
~.uae rancn. - it -.1 abo••

21 28 0....01..,. "TOr "nYOn ....1to U.8 276 24 248 S20 8.0

22 26 Ouadalwe Rinr 3/4 Id below c.zooon d.u lite hO.8 267 24 2110 51.3 8.0

23 ~ Guadaluoe RiTer 1.S 111 below canJQn du dte 37.9 267 24 21,0 513 6.1

24 29 Ot:adaluo- Ri....r 500 tt .bo.... sattler Creek 40.8 269 24 246 513 6.1
~ ~_aoon aT. oro..1D1 M~OV

25 29 Ou,dalupe Ri...er Sattler 38.1 26S 2$ 242 SlO 8.1

26 29 Guadalupe RiTer 2 Jd belov Sattler 35.4 265 2S 2hO 512 8.1

27 29 Guadal.,. RiTer About J iii below Sattler 43.0 262 21.t 236 SOl 6.1

28 )0 GU8da1un. Rh'l!D' About 1 m. aboTe Hueoo &Iriftlra 41.6 262 211. 238 h98 8.1
A""'" ••) '" .DOT. ..... ~_

29 )0 Guadalun. RiylD' 5 • 40.7 260 24 2llJ SOl 8.1
A Ulo ~.u u aooy. tlueco

)G )G O....,uu• .,.~Is;,rl~. 'S.7 2S3 21 230 h92 8.1

11 )0 Ouadll1tm. Rinr 311, I'd below lfueco 5nrlrw. 19.1.t 2S1 24 210 1..91 8.1

32 31 Ouadalun. Rher 311, d aboye GrueDli 1<.9 2<2 21 210 lt4.t 8.1
I "'(4. 1ll1 above 8~81J1I 8t.auon

33 31 Quadullne Rive at New Brauntela 16.6 2<9 21 212 ltC)lj 8.1

• , •



GUADALUPE RIVER NEAR
SPRING BRANCH. TEX.
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GUADALUPE RIVER ABOVE COMAL RIVER
AT NEW BRAUNFELS. TEX.

500

400

300

'"-"200 c

•0
"-

lOa

eo

eo 1\
\ 1\

~~ "" r\
r I'-' ...... ""-..1\v l/n...

'V \
20

"-!"'\

10

20 25 3< • 10
"

20 2. • 10 /. 20 2. " • 10 15 20

JAN. 1955 FEBRUARY 1955 MARCH 1955 APRIL 1955

FIGURE 3.· DISCHARGE HYDROGRAPH, GUADALUPE RIVER ABOVE

COMAL RIVER AT NEW BRAUNFELS, TEX.

- 76 -

•

•



LC.W-~ INVISTIGATIONS - GUADALUPE RIVm BASIN

San Marcos Springs March 2 to June 1, 1955

:::j

location I san Marcos Springs are located at san JIl.arcos, HaYtI County, Tex.

Conclu.sions and S\UIIlll8ryl Discharge llIeasurelllenta and daily discharge record of San Harcos Springs show that the
springs respond readIly to rainfall and decrease in now IIlOre slowly than other large springs in this region. Several
showers fell in the vicinity of San Marcos from May 16 to 19 which caused small rises on the San Marcos River. The
spring diacharge increased from 76 to 106 cfs during this period and decreased only 12 cfs by July 21. Duri"8 this same
thle, Comal Springe increased troll. 60 to 110 cfs and decreased to 66 cfs by June 30. (See hydrograph of daily discharges.)

Available quality-of-water data indicate that the iJllll.ed1ate sources of water for Comal and San Marcos Springs are
different. The analyses suggest that the Blanco River m§ht be a source of part or all of the flow of san Marcos Springs.
It does not appear from that data that the fiow of Comal prings is derived from the usual now of the Guadalupe River.

During the period March 2 to June I, 1955, weekly discharge measurements were made of the nOli of San Marcos Springs
at San Marcos, Tex. On April 6 a tenporary recording gage was installed on the San Marcos River about 1-1/2 miles down­
atream from the springs. This gage was operated until June 1 and daily discharges lIere computed for the period. Weekly
water sa~le5 were obtained from the springs during the im'estigation period.

A discharge hydrograph for the period of daily record was prepared and extended to fill out the period of investiga­
tion on basiB of weekly discharge measurements; and all a basis for compariaon a dill charge hydrograph for Comal River at
New Braunfels lias plotted.

The fiuctuatioM of nov of the San Harcos Springe is partially due to the operation of the dut at the springs area.
The aprings fiow from the base of a rock cliff into a small lake that covers several acree. The lake contaiM a rank
growth of water planb which are cut frolll time to time with a power IOOwer. These cuttings noat to the dalll and lodge on
the spillway and gete openings. The operator allows this debris to collect until the riee in lake level becomell objection­
able at which the the debris is cleared away. As eoon as 1t ie rel'Cved the exceee etorage etarts drainif18 and ruulte in
a small riee on the river below the dam. Thie 1s the cause of the small sharp peaks.

Concurrently with the low-now investigations in the Guadalupe and Blanco Rivers, a series of water eamples were
collected from the San Marcos Springs in Haya County, and the Colllal Springs in CoJll8l County. Results of the analysea
are given in the tables.

The detel"lllination of nitrate was added to the tests run on the spring sa~les because nitrate concentrations have
been observed to Tary considerably in Yarious springs along the Balconee fault zone am because sudden changea in nitrate
might indicate infiov ot local aurface rumff.

Analyaell of the weekly saqllee collected frolll San Marcoe Springa betlleen March 9 and June I, 1955, sho1i'ed that the
chmical co~s1tion of the sprif18 water changed very little during the period of e~llng. The 8pring water had the 8aJDe
chloride concentration as the B1aneo River at lIile 36.6 of the Jan. 24-26, 1955 low-now investigation; just above the
reach where the Blanco River nov disappeared underground. The San Marcos Spring8 water was harder and higher in



ol

•

bicarbonate and conductivity and lower in pH than the Blanco River water. It, a!ter diaappearinB underground, the vater
of the Blanco River were to becolle charged with carbon dioxide, it would attack the l1Jlleetone tbrough which it nowed
and ite bicarbonate, hardneu, and conductivity would increese. The analy!l8e suggeat that the Blanco RiTer could be III
source of part or all of the San Hareoe Sprinse water.

Analyses of £ive eaq:.lee collected from tha Comal Sprinss from March 23 to May 10, 1955, showed that the chemical
cOI!pOl5it1on of the Comal Springl5 vater vaa nearly constant and the vater vall cotlll1etently leaa concentrated than the San
Marcos Springe vater. The Comal Springe water had about the 88J11ll bicarbonate content aDd hardne8e and about hal! the
chloride concentration that waa found in the Guadalupe River vater. Hence, it did not appear that vater fioving from
Comal Springe came frolll the U3Ual fiov of the Guadalupe River.

Anal~ee of water s&n;lles collected !rem Codl Springe over a period of III8I1Y years are given in table of chemical
analyses. Exatnination of the table aoows considerable var18t1on in the concentration of so_ constituenta. Apparent
changes from time to tae in the hardness and concentrations of calciWII and bicarbonate ru.;y be a8 .uch due to differences
in length of tilll8 between collection and analysis as to chanses in the quallty of the spring water. The rather large
nuctuatione in the lUlClunt of aodiUIII. reported. may not repre8ent real changes in quality of vater. Sod1W11 was COlllPUted
generally by difference and not detennnedj hence. the aodium ....ar:\.ation may be due in part to the difference in cation­
anion balance. The nearly conetant chloride and. lSUlfate concentrat1one auggest that the quality of wat.er in the SPri.nce
changed little from year to year.

Three complete analyses of s8qllea collected frOlll San Marcos Springa between 1931 and 1955 are given in table of
chemical analyses. They suggest that the water of san Marc08 Springs is IllUch more nr1able in chemic81 content than
water from Comal Springe. Unfortunately, not enough s8qlles of water from san Marcoe Springe have been analysed in the
paat to meke certain that th:1e is the case•

•
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~'" ~t. ~e !~ ~ £t; 01_ :dB

.:~ iI!_ iS~ Ill. ~8i" 'j("'- - '"- 0_ =0 _

1n parte per aillion

OCt. • 1937 90 15 17 268 22 51 335 28.

"'-v 16 19.7 II 0.05 90 20 7.1 I 5.h 33. 19 22 0.8 3.0 3.9 306 602 7.2

Kor. 9 1955 331 15 5.2 28. SS9 7.3

Mar. 16 1955 312 16 5.5 28. 5~6 7.3

Har. 23 1955 13 82 21 5.2 005 309 17 16 1.0 ••6 ! 33. 291 556 7••

Hal'. 30 1955 311 16 ••5 280 562 7••

Apr. 6 19S5 310 16 6.6 280 556 7••

Apr. 13. 19S5 311 16 6.0 282 ~71 7.4

Apr. 20 1955 314 16 ~.. 278 556 7.S

Anr. 27 19S5 314 16 ~.1 284 562 705

Ko. • 1955 313 16 5.8 28. 561 7.3

Mav 11 19S5 J()7 16 ~.8 280 563 7.2

l",av 18 1955 310 16 5.9 278 559 7.2

rAV 25 1955 J()8 16 ~.8 278 562 7.2

Jun. 1 1955 308 16 5.9 280 560 7.1



8'

ehellie.l eaJ.:n•• Coul rin..
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u~l-! ! .lj • t'l •
o.te or Collection ! i- II 2_ 3 .. •
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~f ~? r~ ~i~~o- n ]! ,- s_ :;1
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in part8 per 1Il1111on

Hay 25 19311 268 )0 12 264

oct. 27 19)6 56 19 15 241. 26 17 25) 219

Aar. 10 1938 75 17 ).) 266 2) 1) 0.0 5.0 267 257

Jun. 24 1941 6) 17 18 272 2) 12 ).7 271 227

lUR. 1) 1941 272 2) 11

s..t. 16 1941 12 0.01 7J 17 4.8 264 24 12 0.1 4.4 280 252

Apr. 2 1942 11 0.01 70 17 11 274 22 12 0.1 4.0 288 244

Jan. 10 1944 78 17 5.5 280 2) 1) 5.5 280 264

Jan. 22 1941. 11 0.02 74 16 6.2 ).0 270 23 12 CoL 5.5 287 250 7.6

Har. 2) 1941. 270 24 12

OCt. 9 1945 76 18 2.8 274 20 14 5.6 292 264

Feb. 1 1947 80 20 2.1 286 28 14 4.0 289 282 506 7.0

AU<. 7 1951 1) 0.21 74 17 7.2 0.4 274 22 12 0.0 4.5 292 254 507 7.5

IHar. 23 1955 275 14 258 501 7.4

195, 4.7 258 496 7.5
I

Har. JO 277 12

lDr. 1) 1955 278 14 4.5 256 507 7.5 I

Aor. 27 1955 277 1) 4.8 252 504 7.)

Hay 10 1955 210 1) 4.5 248 506 7.)
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BJ..arr,oo Riftr

RNob,
s.a "*rco••

UII~n.cw Dl"IS"TlQATIOX!l ~ OtwlALOPl RIYIR BLSII

J~-28, 19S$
Hare 15-16, 1955

Pro. a point. 9.6 Jdl.. upat.re.. fro. LiUle Blanco RiTer too U. 5. HigIDf..,. 81 about. , aU.. nort.heallt. ot
r...

~

•

Concluaiona and S~I A .t'Dd¥ ot the two aeriea at .u'Ql'tlll8Dta on the Blanoo R:lftr (table at di8chars' ....ure­
.entl) .hOVIi Uii£ fJii ~nc1paJ. 'ource.. ot groUDd nter that -.lr:e up the bal!le tlov ot tbe riftr are the spring.. about
11 Jdl... abon Wiaberle,.. aDd aprine:-ted C1Preaa Creek. The ben nov ot C1Preall Creek 00.. tro. Jacobe Well, a large
IpriDI a tfnl alla. _boft WiBberley. There vall 11ttle or no 10811 ot vater troa the Blanco RiTer until it reached tbI aoutb
ot Ha11tax Creek. vbere it diaappearecl cOllplete17 in the outorop o£ the Edvardl!l 11..atone. Meanre.enta indicate that.
now .., practicall,. COnlltant. during the inTIIIlt1gation.

The tabla or ohe.1cal. anal.18'" liTea in dovnatreaa order the anal.1aea ~ .uplas coUected. in the Blanco Riftr low~

now in",eatilation dUl'1n8 the period Jan. 24-26. 19S5. Raaultll ot then anal7Bee. wbC!llll oonddered b,. groupa. c!ear:Q­
abow aha... due to aeration and 10811 ot carbon dioxide. Tbull the anal7tlea ot aaplea oollected troa .ue 4.7-1.4.3,
16.)-2S.3, and 27.~'6.6 ..bowed decre..e.. in bicarbonate, bardnIIu. and specUic conduotance fro. point to point dow­
etrea•• alUxfOCh th. cbloride concentratioftll increased a11gbtl,. Preo1p1tation or cal.o1a CarboDIIW 'IlparentJ;:r occurred.
alowl, clclvmt.re.. and no adldxture ot DIIW v.ter waa indicatad.

During the period. Jan. 24·26, 1955, di,charge ...aureaent. were ucI. at)O locationa in a 49.6 aU_ ruch ot the
Bl.anco RiTer, !rOIl a point 9.6 ailea uplltreall fro. Little Bbnco RiTer to U. S. Highwa,. 61 .bout 3 .uu northe...t at
san !tareof, Ta. All tributer,- now W.II .alIur.d and w.ter ..~lelJ and v.t.r ~nturee obtained. at each MUur1Dc
aection.

On March 15-16 turtber diIIcharse .uur_nta .ere aadti at the critical poiata in tbe ruch. Water teIlperatV'M
.... obtained. but no add1 Uonal v.ter '.lIIplas .era taken•

• •
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Discharge,1n Cfll
Dote Stream Location River Water _""n ITrlbu- lver- Remarks

l'1SS Miles TelllJl· Stream tary s10n

Fro•• point 9. mies unatreaJl trolll Little Blanc HiT toU S. Hi~hWBV 8 about .3 a1lee northeast

° San oa ex.
Jan. 211 Blanco ~.er AT. flast crouing or Ch1JIne1 Vall.e 0 0

road
24 Blanco RiTer - 4.8 u
24 B1.anco RiTar -- 8.1 0
24 Blanco Rher -- 9.0 0
24 Blanco RiYer - 90S 0
24 UtUe Blanco Atnouth 9.6 0.1

Hiver
24 Blanco RiTer 700 rt. below L1 t tle Blanco 9.7 0
2S Blanco Ri'Yer 3 .:i below Little Blanco 12.S 0
2S Blanco RiTer 1,000 f't above crossing on 1).6 0

Burnet ranch
2S Blanco R1ver 30 f't above crouing on Burnet 13.7 67° 2.68 Gravel.

rancb
2S Blanco River 1,000 ft below crossing on 13.9 .36

Burnet rancb
2S Blanco R:1 't'er 2,000 rt below CI'OSl!Iing on 14.1 .02

Burnet ranch
2S Blanco R1ver 300 ft. below 2-atory rock hOWle 14.3 .ll
2S Blanco River 1/2 1111 below rock houa8 14.9 0
2S Blanco R1ver At concrete cI"0881ng on Fishers 16• .3 sao 7.50 Oravel.

store road
26 Blanco RiyeT On G. W. Haschke ranch 18.2 sao 7.25 Gravel.
26 Blanco River 0.1 mi above hunting lodge at 20.4 Sl° 7.30 Granl.

pool
26 Blanco River 1100 f't below gravel road croea1114 23.2 S.. 7.13 Oravel.
26 Blanco Riyer On J. S. Leacb ranch oppoaite 25.3 SJO 7.84 Oravel.

S8/lI8on houae
26 Cypress Creek 3/h Illi &bon mutb at State 26.9 S4° 20SS Oravel.

Highway 12
27 Blanco Hiver At gaging station at WilIberley 27.6 49" 1O.S Oravel.
27 Blanco River 100 it above concrete bridge ~.1 sse ll.O Rock channel.

crosring
27 Blanco Hiver 20 tt above concrete bridge 32.1 SSe ll.l Or-nl channel.

crossing
27 Blanco River 1/2 a1 below creek on left bank 34.9 60° 10.6 Rock channel.
28 Blanco River 1.0 Jd above Halifax Creek 38.b 47" 10.6 Gravel channel.



'l'

Discharge in era

""" St-reG/D Location River Water ,-""" rl'rlbU- IDlver- Remnrks

1955 Miles ""P- Stream tary 810n

Jan. 26 Hal1fu Creek At llDuth )9.5 0
28 Blanco Ri.,er boo tt below dr.v on left bank )9.9 55° 1.36 Rock channel.
28 Blanco ftiyer 1/2 ad below preTious lIeaaurellllnt 4o.L 48° 0.14 Rock channel.
28 Blanco R1't'er 1/2 lid below prev1ou8 Neasurell8nt 40.9 0 Rock channel.
28 Blanco R1nT -- 41.9 0
28 Blanco Rinr -- 45.9 0
28 Blanco RinT -- 47.6 0
28 Blanco R1 var At U. S. Highwa:r 61 crossing 49.6 0

Mar. 15 Blanco Rinr At Fishers etore road croaain£ 16.3 10° 1.70 Gravel on rock.
15 C)'prcee Creek 3A iii above IIlOUth at StAte 26.9 69" 2.60 Oravel.

Highway 12
15 Blanco RiTer At gaging atation at WiJr,berle7 27.6 7)0 10.1 Gravel.
16 Blanco R1nr 1.0 nd above Halifax Crule )8.6 68° 10.4 Rock.
16 Blanco RiTer About 1 lid below Halifax Creek 40.11 .) Rock •
16 S18nco Rinr 100 tt below previous a88l1uremen 40.4 0 Rock. End of now.
16 Blanco Rinr At U. S. Highway 81 49.6 0

•



,"-'6. 19S5R16la1Ch8lll1c.a1 .............. ...... " ...u """.",~- .............-

Date Stroam Location Disch. B1ca~ Chl.orlde Hardnees
l)PSC111C

conductance pH
19S5 (cis)

~=)
(PPII)

.(~:~J (JdC~~~Jan. at 2 0 C

'. ~t.l.~e tu.anco
About 3 mIttS above lIlOUth a.' 3W, 13 '96 S'9 6.0River

'"
Lltt.J.t1 BJ.anco

S'3River At IllOUth .1 '91 13 '6' 7.6

'S Blanco RiTar
~u 1 T. Boova crosn1\l on

'.66 310 ,4 3lD 61SBurnet ranch 7.7

'S
..L,UUU IT. OO..LOW CroslSlfl8 on

.36 '96 lS S64Blanco River Burnet ranch 30' 6.0

'S Blanco R1ver 300 It below 2-storv rock houao .11 204 lS 'S3 499 6.1

'S
At; ooncret.e CroSSIn« on nlllnera

7oS0 10 '96Bla nco R1 ver store road )0' S72 6.0

'6 Blanco R1vor On G. W. Haschke ranch 7.2$ '63 is '60 S'" 6.1

,6
u. f _ DD. Boove nunf.l.ng .Louse aT.

,60 lS '74 S09 6.1Blanco River 01 1.30

,6
It below gravoJ. roau

'36 lS 47'Blanco River eresalM 7.13 'So 6.1

,6
On J. S. Leach ranen oppoa;l,w

7.R4 '36 lS '4S 479 6.'Blanco Rivor SalllSon house

26 Cvorells Creek
:.~IJ ra1 above roour.n af. St.'TAlI

20SS '8' 14 '47 466 6.1Hillhwav 12

'6 Cvoreaa Creek
AT. oriage 08..LOW Jacoo' II

2.39 3'6 10 '94 S6' 6.0W.ll

'7 Blanco River At 1l81l1nll station at Wl.oerlev 10.5 '41 14 '47 476 6.'

'7 Blllnco R1ver
fIJU .It soove concrete onoge

11.0 22S 16 2Jl hSo 6.'cross1

'7 Blanco R1ver
.:u .1 ~. a ve concreloCl onugfl

11.1 22' 14 22' 44S 6.'crossina

'7
1/2 1111 below creek on loft

10.6 '16 16 '16 436 6.'Blanco R1vor b.nk

'6 Bla nco R1ver 1.0 m1 above Halifax Creek lD.6 217 16 219 440 6.'

'6
400 rt b"ow dr•• on lon

1.36 20S 16 21' 420 6.2Blanco River bonk

'6
1/2 _m1 below preT.l..oua lIl8asure·

0.14 10 204 420 6.2Blanco River lIIent 203

'"'"
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LGi-FUW INVESTIGATIONS - GUADALUPE RIVUl BASIN

Blanco R:1ver Jun&-July 1924

~I From a point at San Marcolll-Wimberly crouing to International-Great Northern Railroad bridge near Kyle, Tex.

During theu investigations the river ....as at a corustant stage, and the meuurementa represent the natural condit1orus.
There vaa no aurrace innow or diverll1on.

Diecharge. in cta
Do'. Streum Location River Water I ""'n rTribu~ IDiver~ Remu.rka

1924 Miles Temp. Stream 1&ry 110n

June 12 Blanoo R1ver At road crosains at Wimberly 0 202 Rock channel
12 Blanco River At Falls about 1 lid above HalirllJ 11.4 231

Creek
12 Blanco River At I.&. O.N. Railroad bridge SW 19.4 216

or Kyle

July 16 Blanco River At road croasing at ~berly 0 64.7
16 Blanco River At Nance Ranch bolov WimberlY 3.7 6).2
1$ Blanco River At Falls about 1 m1 above 11.4 67.7

HalU'ax Creak
15 Blanco River At I.&. G.N. Railroad bridge SW 19.4 51.9

or Kyle

July 22 Blanco River At Faile about 1 m1 above 11.4 5B.4
HaUfax Creek

22 Blanco River 3/4 lid. below Halifax Creek 13.4 53.6
22 Blanco River 3/4 lid. below Old Hill near Kyle 15.6 45.3

•



Lati-FLCW I~TIOJ.TIONS • Ow.DAWPE RlVm BASIIli

8180<:0 R1."ter J\tll lO-ll, 19$7

~

Reach I Fro.. C)'pr85s Creele at WiJlberley to .a(J1ng atation near l11e, Tex.

Probl_1 To detend.ne lains and 108:5e8 in atreaaflov in the reach ot Blanco Rher trca the galing station at
Wi-.berley to the laging atation near Kyle, Ha)'ll County, Tex.

Reaultel The atreamtlov incroased !'rolll 62.4 eta at gagins station at Wimberley to 69.0 eta at a point 5.2 ndles
downatream. ot the 62.4 cts discharge at willlberley gaging station, 12.1 ete elllllo troll Cypress Creele which entera the
Blanco River about one-fourth mile above the gagins st.tion. At a point 11.1 1111108 downetroam trom the Wimberley sta­
tion and 1 lII11e upatre8lll from Halifax Creek, the Blanco River streamflow had dropped to 64.1 ets; Halitax Creele wa:5 not
novins. From thi8 lI'IlIa.surlns section one lllile upstream trom Halifax Creek to the 8agins station near Kyle, a distance
ot 5.1 miles, the discharge dropped to 48.5 cta.

Discuae10nl Current-meter meaaurementa were start.ed at Cypress Creek at 10,)0 a.rr.. July 10 and eomplet.ed at. t.be
Kyle gaging station at 41)0 p.ll. July ll. ElIch .easurement was ...de at a good section, eithor on rock or rock covered
by graTel. No at~t wae made to pace the rneasurelllent.e with the rate ot chal18e in atr6&lllflow and no tiM intenal
corrections were _de. The rato ot change in diacharge vas detenained at each gaging station and was tound to be tairly
unllol'lll throughout the reach. At the Wirilerley atation the diacharge dropped 10.1.1 crs in 4 ca.y. (4.2% per ct.y) and at
the K71e atation 1.5 eta in 4 days ().~ per day).

In the reach investigated. the Blanco River atreubed 1a principally rock with sNll talla, stoep rock rttnea and
SOIlle gravel dep08its on the rock. There are Nny large poole, with shallow nOW8 betveen, the reaultinc water surface
expoeUTe 18 large in proportion to the &lDCIunt ot streallL!lov involved, and evaporation and traNlpiration lonea are high
during the sWlllller IIlOnthll when water telllPerature8 rans8 troll 9QO to lQOO Fahrenheit. The gain and lose above Hal1tu
Croak can be COl'I8idered ROJ'YI8l for the season. The loas below a point one II1le above Halitax Creele, 15.6 cte in 5 Jd.lee,
ia e:tceu1ve for nol'lll8l evaporation and traNlpint.1on loaa., t.h1a water apparently is loet in a sortee or large poole
where it eeepe into Ute cracks and crevices in the poroua etr8&lllbed.

,
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Discharge,1n ets
Dat. Stream Location River Water ...t, ITr'bu- IDlver- Remarks

19$7
Miles T.... Stream ta'Y 810n

• ..... • er a 0 ..or ~. ....
Jul>" lJ) tJPresa Creek At PM 12 crou1D& 0

~~,
12.1 Rock.

10 BlaJ:lco R1ftI' it gag1Dg station at V1JIberl"1 O.S 62.4 Rock ad poaYel.
14 BlaDClO M:Ye!" At gapng .tatJ.OD .t Wiaberl.,. o.S - 52.0 Not ...aured. Detel'll1ned troa

reoorder record.
10 B1aDco RiTer Abo.... coDcret. bridg. l.l 9$' 67.4 Rook.
10 BlaDCO R1....1' Juat abo•• cononte c1'0..1na S.7 ,3' 69.0 Ora...a1.
11 Blanco Riyal' Morton ranch 7.9 ,,. 68.9 Rock and graTe1.
n BUnco Hint' 1.0 111 abo.. Halifax Creek 11.6 89" 64.1 Rook.
11 Halifax Creek At 1IOu\b 12.5 0 Rock.
11 Blanco Ri....r 0.5 111 below Halifax Creek 12.9 87' S7.4 Rock and gr....el.
11 Blanco R1.YeT At Baaing atatioll Mar It7le 16.7 90" 4B.S Rock aDd. gra...-l.
15 Blanco Rinr At .al1D& at.lition D8U' 171. 16.7 - 41.0 wot .easured. Detera1aed fro..

recorder record.
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LCW·nor IHVESTIQATIONS • GUADALUPE RIVm RlSlM

Bt.n Antonio RiTU' J!ll 17, 19$7

Raachl rn. Hildebr.nd An. to .auth of 8M Pedro Craak 1.Il san Antonio, Tex.

Frobl.., To detemine gaina and 108888 in atreutlow in the .action ot san Antonio Ri.,er within the o1tr of
S.n AnCOmo froll Hildebr.nd Ave. just .bon the apring .re. 1n Brackenridge Park to the .auth of S.n Pedro Creele.

(See .ocOllP.~g sketch.)

Reaults I The nov increased tm. zero j\18t aben the .pring area in Brackenridge hrk to abeut 9 ef. at tthe
.tr....•••I1Di atatioD at South .u..o Street. D.ta are insufficient to d.etenUne ga1lla or lo..es tro. South i1aao
Street to the .auth of San Pedro Creak. San Pedro ereek v•• contributiD& 30$3 cta .t a point .bout 1,200 ft abo.,..
ita .auth. No point of di.,ersion or !Daa v•• loe.ted.

Discu_sion, Currant-.et...ea.ur..am. were ..de .t pointa of critical intereat or vhere"er .ign1ticant a.aunt
of nov v.. round. Ponded corlll1tioD.l cauncl by ••U dau prenntad curNmt.-lIElt8r Jleaauraten'ta of the flow bttveen
7th Street .nd South liUlO Street. Flov coDdit.ioM vera probf.blr atable or near stable .beve the Pionaer Flour Mill.

The unrelUl.ted iDatantaneoua nov .t. South A1afIO Street 1a difficuJ.t to dete.ndne vhen Pioneer Flour Hill ie
in oper.tion. Thi_ IlI1U 1a located .bout 1,000 faet .tr... fro.. tne South AlUlO Street .tream-a.gine lltation .nd
regulate. the flov by operation of .ates on •••U channel re88l"'1'oir. Aa a reault, the ....ured di.en.r.a (12 of.)
does not represent the natural coDdition. nov of about 9 eta Val e.tiuted at Ul1s point on ba.18 of Man dillchara.
for the .anth (9.7 cfa) as deterndned at the ••PIlI .tation. The effect of regulation lIrlend8 dovnlltrea., and currtmt­
..tar ....ur••nia below South .u"lDD StJ"tl8t l1.ltevise do not represent the natural condition.

The flov ...aured 1.Il the 8 .ue reacb abon South AlaIIO Street oo..a partlr froll vena in Brackenridge Putt and
part17 fro. vatar -r>ti.d iAte the riY8r troll indWltrlal. vellsl it 1a 1JIpo8aible to recogni.e or 1dentU) tha Mn7
sNll contributiol\l that co_ into the rinr in thi. h1Shl:r denloped raacb.

Discharge in cfll
Dut, Stream Location Rlver Water I ~.n rJTl. OU - lver- Remarks

19S1 Mile. Temp. Stream tary Ilion

Jul7 17 san Antonio R 200 It abon Hildebrand ••a. 0 0
11
~vell

In CMMet UDder Hildebr.nd • .,a. 0 0.8 z.ttaata•
11 eo.h1necl nov froa canal. •8 1.S btUlaw.
11 an AntoDio R In BrackeDrldaa Park 12S It belov .9 8'- 3.81 Granl chaDM1.....
11 San Antonio R In Br.ckenr:lqe Pm 300 It .bc.,. ',0 81>' 4.21 4G tt aben foot br1dp.

II1ll r.ce
11 Hill race In Br.ekenridca Park 100 It .be.... ',1 .0' Ro flow at ~par d.

~utb



'"....

DlschBr8e~ in cfs
Dot. Stream Location River Water ""n l'lTltlU- IDlver- Remarks

19S7 Miles T"'P. Stream ta,.,. alon

Jul1 17 San Antonio R At Jo.eph:1D.. St. 2.3 61,' S.n Cla;rbl!lCl.
17 storlll Ilewen 2S tt below Josephine St. 2.3 .OS From lett bank - eati..ta.
17 San Antonio R l$O tt belav IIonae St. 3.0 61,' 6.09 Ora.,.el channel.
17 san Antonio R At 7th St. 3.7 8S" 6.62

Ponded ond1tiona prove ted .asuring diaohu'Be between h St • .... Ala", 5t. P~ .f DCrBaaed now at•. ,a. st. 18 releaa water tn. Pioneer nour Mlll 1"1 .M<>
'8(,'17 San Antonio R At ga.ina .tatieR at 5. Alaaao st. S.8 12.0 OraTel channel.

17 San Antonio R 7S tt aboft SiJllpeon St. 6.7 87" 12.0 Flov regulated by flour 11111.
17 san Antonio R sao 1't below eemce cOlIPany p:JI.n 7.2 89" lh.2 nov regulated. by nom" 1I1ll.
17 San Antonio R 200 rt above San Pedro Creek 8.0 90· lhoS flow regulated b::r nom" ai11.
17 San Pedro Cree 1/4 111 above ~uth 8.1 93' M3 600 1't below Kltc:bell St.



Tuol Boo,(I 01 WolI, En ,n'''1 in eOOI).,ollon .,,In Inl U.S. Glolo ,eol SU'.I

4.27 cis -Grovel Bed.

_. '----- ...!!!i;~"JR~.fC~.c-JE~'~I". QQJ.Q~21..fc~f!,.
~"",~s!'

~ 5.73 cis - Cloy

•~,,
•

E HHdlb,ond A.I. 1

~~J""~ No Flow

.. ' """well

~ Est.Q.Bds.

3.81 cis - Grovel Bed.

Bed.

-,
~ 609 ets - Grovel

Incr.oUd 4ischorQe bela" this point
does not truly indicate increased contri­
bution 10 river flow. Port of flow below
is released from 1Ioroge at Pioneer Flour
Mill Reservoir. Measurements were mode
under regulated conditions and chart
record at U.S.G.S. gage in4icotes that
they contain slored woler.

12.0 ds -Grovel Bed.

~ ,6~6",,2~c~f~,c-~G~,~.~,~.~1~B~.""d.

,,-__ 12.0 cIs-Grovel Bed.

om

Ponded conditions prevented
meosurinQ dischorQe from 7!h
to Soulh Aloma SI.

3.53 cfs-Grovel- 1\--- 14.2 cis - Grovel Bed.

el.y B.d.-----------= ~~. ' " 14.5 cis - Grovel Bed.
'~.
~-t

FIGURE 6 - LOW FLOW IN INVESTIGATION OF THE SAN ANTONIO RIVER
AT SAN ANTONIO. TEXAS •
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LC1fj'-F'lOtI INVESTIGATIONS - GUADALUPE RIVER BASIN

Medina Rtver June J-5, 1925

'"W

Reachl From a point 5 miles above Lima to 4 miles below Pipe Creek, Tex.

During these measurements the river was at a constant stage.

Discharge in crs

""to Strea.m Location River Water I M,an l'I'rlbU- iver- Remarks

1925
Miles Telllp. Stream tary sion

June 3 Medina River 5.3 nx1 NW of Lima 0 1.0
3 Medina River 3.5 mi IfW of Lima 2.0 3.4
3 Onion Creek 3.S mi NW of Lima 2.1 1.0
3 Medina River 1.4 /!Ii NW of Lima 4.5 6.4
3 Brewington .8 /!Ii NW of lllll8 6.3 .2

Creek
3 Madina Hiver 3.4 mi SE of Lima 11.1 4.6
3 Chalk Creek 4.9 m1 SE of Lima 12.8 .2
3 Medina R1ver 5.0 /!Ii SE of llma 12.9 3.6
3 Med1 na R1ver 1.0 mi NW of Medina 16.1 8.4
3 S Prong Medina At Medina 17.7 1.5
3 Medina Hiver 3.3 m1. SE of Medina 22.8 10.$
4 Medina R1ver 3.3 mi SE of Medina 22.8 10.1
4 Weinans Creek 3.5 mi NW of Bandera 25.6 .2
4 Medina River 4.7 JTd NW of Bandera 25.9 12.0
4 Medina River At Bandera 34.2 10.9
4 Myrtle Creek 1.4 m:i NE of Bandera 36.2 .1
4 Medina Hiver 4.1 mi SE of Bandera 38.6 10.5
5 Cold springs 3.0 m1. SW of Pipe Creek 41.7 5.0
5 Medina R1ver 3.0 mi SW of Pipe Creek - gaging 41.7 13.4

station
5 Medina R:iver 4.2 m:i SW of Pipe Creek 43.8 11.4



Med1.na RiTer

'"".

LCIi-n.cw IHVESTIOJ.TIONS - Otw>ALUPE RIVIR BASIN

Janua:J3=7, Februa~ 17·18,
Sep tlIlber 6=" r,

Reaches I Fro. a point 8.3 Idles above Medina to a point 1.5 1Il1ea below BaDdera _ Medina county Une, Tex.
Frolll Bandera to Turks Head Mountain in M&dina Lake, Tex.
Frolll Wallace Creek, 5.8 mlea above Medina to TurkB Head Mountain in Medina Lake, Tex.

Prob18ll1 To detendne gaine and louee in .treamnow in the section of Medina River frolll Bandera to Medina wke, Tex.

Resultst Data obtained in the three seta of aeasure..ent indicate that two sections of the channel loae e..:1.1 UlOunta
of base now. Tbe upper lo.ing section ill .bout 8 lII11ea 1oJ'll and extend8 froll Bandera to the spring area 1.6 mile. abon
the IItream-gaging .tation near Pipe Creek; in February 1955 thill reach absorbed about 9 cfa of now. The second lolling
reach, extent not known, ie located in the Ticinit,. of the fault that croaaes the river 4.5 ailes below the gaging etation
near Pipe Creek, in Februal7 and in SeptBlllber 19S5, thi. reach abaorbed about ).5 de of now. The onl.]' source of inflow
of coneequance ill Cold Spring, lIhich enter. the riTer about 1.6 dlee upetreaa from the etJ'ea.saging station near Pipe
Creek, at the eite of a fomer .tre&lll-gapng station (1923-34). Although the scope of theee innst1gations did not include
any portion of the litre.. above Bandera, a f_ estilll8tee were ..de in the 28 lIile reach above that point. The utiJaates
indicate that probably .cst of the base now d...loped by this str... COJIIee fro- the watershed aboTe BanderaJ and that sae
water as,. be absorbed in the channel betveen Medina and Bandera.

DisCUll8ionl Current-meter aeasure.enta were _de at all points where there were appreciable a-.aunts of nowJ -rv­
amall novs were ellt1.ll8ted. Tbe channel vas inTeetigated tbroughoat the reach and the discharge .easU1'eJIenta were IIllde
8S rapidl,. and 8S thoroughJ.,. as poseible. No att8lllPt vall ..de to pac. the .euur8lllent. witb the rate of cbange in now
as the inT8IItigation progresaed downetreu. The rate of change in nov va. determined at the Pipe Creek .trea....g.iD8
lIt-tion. nov was practicall,. conetant during the January and February periods J and vee decreuing dur1.nc the SepteJiber
investig.tion, recorder record llhoving a deereaee in nOlI fro. 5.01 to ).80 ct. between Septeaber 7 end ll. No lakes
with ch.nnel duls were found end no irrigation equipaent vee .eenJ bovever, it ie like1T that a conaider.b1e quentit1
or water is uaed to irrigate sull acreagell in the river Tall.,. aboTe Bandera.



'"~

Discharge in eta
Do" Stream Location River Water -to 'lTlI)U-I~~~er- Remarks

19S5
Miles Temp. Stream tary slon

""'.. oint 6. dlee abo't'fl Medina to • oint 1. 011 belo Ba"e.- UDt ,liDe
Jan. ) Medina Hi"er 0,.>.111 De,u)V ~CIQ' CreeK v 0 OraY.~ cDallDel.

) Medina RiTer Just below WaU.ce Creek 2.S 0 GraTel c~.l.
) Medina RiTer At Medina 6.) 1.S Eattaate. Ora.el channel.
) ""'dina RiTer State Highway 16. abon Indian C 22.S .1S Eattute. Gra"el channel.
) M8d1na RiTer FM 669, at Bandera 27.8 .01 Eat1lUte. Orn'el channel.
) Bandera Creek At. B)uth 290S 0 Rock etreaabed.
) Medina Rinr JlUIt below Bandera Creek 29.S 0 Rock atreallbed.
4 Medina R1.Ter 3 ~ below Bandera Creek )2.4 0 Roek IItre.llllbod.
4 MediNil R1 YeT Juat above Pr1nlege Creek )).9 0 Gravel channel.
4 PriT1.lege Creek At .,uth )).9 0 Oravel channel.
4 Arteaian well Left bank, just below cr_k )).9 .01 EstiBate.
4 Medina Ri'Yer -- )S.7 0 Channel of gravel and boulderll.

" Medina R1't'er -- )6.6 0 Channel of gravel and bo11lden.

" Big Spring I,SOO tt above Cold Spril'18 )6.9 .2 Eet1JUte. On lett bank 1110 edI-
of ri't'er•

4 Seep Spring 1,000 tt. aboTe Cold Spring 37.0 •1 Estiaate. Beginning of rock
IItrealibed. Flow at top of rook
on right bank.

4 Artesian Villi Right bank 31.1 .01 Eatl-.tll. $0 ft rro.. rinr.
4 Cold Spring At I51tll of dillcontinued gaging 37.2 .)S EIltbulte. On right bank.

atatiOD on Medina River
4 Medina Rinr Jl1IIt below ddllcontinued gaging )7.3 66" .9 Gra1'e! 01'or roell:.

atatteD
4 Medina Ri1'IIr At «ag1Dg atatteD near Pipe Cr 39.0 61· 1.0 Rock atrcaabed.
6 Medina Rinr At gaging station near Pipe Cr 39.0 .9 Not lIIeasured. Fro.. contirmoWl

recorder record.
S Red Bluff cr At lIIoutb )906 0 Roci<.
S Medill.l. Rl:,.er Juat below Red Bluff Creek 39.6 1.0 EBtiJaate. Rock atrealllbed.
6 Medina RiYer 0.$ .t. abon tributary fro. lett. 43.0 .7 ~timate. Gra"el channel.
6 Tributary FrOlll left 43.S 0 EetiJDate. Gravel channel.
6 Medina Ri"or 100 tt. below tributary 43.S 0 nov dieappears in bl.r ot large

1ooe. gra".l.
6 Medina River -- 44.1 0 Rock streamed.
7 Hed1.na River - 44.6 0 Gravel channel.
7 Mltdina RiTer 0.$ IIli below Bandera-Hedina U6.1 0 Gravel channel.

county line
7 Medina RiTer - a7.l 0 Road CJ"Ouing on natural rock

atrellll1bed.



Dot.

19S5
StreBlII Location

D1Icharge.1n era
R1veriWateri ~1n fTr£b\1-.JDIVer­
MHee Tc~ Strealll[tary la10n

Remorka

Froa Bandera tol Turks Head Mount.d.n in Medina

aravel cbaDnel.
Ora"el chaMel.

Rock etreaabed.

Ora,...l o.er roclr: channa1.
Ora.el channel.
Ora.el 01'8r rock channel.
bt:l:aatoe. Channel of cra..l and
bouldera.
Eet:l:aat.. On lett. bank iD edge
of ri..er.
Esttaate. 8lIginrdnc of rock
etreubeel. Flow at top of rock:
on rl&ht bank.
Batt_toe. SO It fro_ ri.er.
....tS-toe. OD ri.pt bank.

Not .oeeured. FroII contiDuoue
recorder record.
Oranl channel.

o

.1

O.OS
9.0

.2

o

6.1.3

6.S2

10.1

10.4

4.06
1.0

10

63°

62"

65°

6S0

31.1
37.2

39.0

39.0

46.1

46.2
48.2

'27.8
3).9
31>.0
36.6

36.9

37.0

Right bank
At alt. of discontinued 1A81.b1
station on Hedina River
At gagiD8 etatlon Mar Pipe
C~ok

At gaging atation near Pipe
<:rook
AS ad. below Bandera-Medina
coant)' line
At IMn!th, !'rolll right bank
At Turks Head Mountain

2) IMedina R1"er

18 IMed.ina RiTC'

18 I Medina River

11 Medina Rinr nt btl9, at Bandera
11 Prl't'ilege Cr At. -eutb
17 Mod1na RiTer 500 ft below Pr1 Tilege creek
18 Medina R1YeT Abon apr1nga

1,500 rt .bo..... Cold ~r1ng

1,000 tt above Cold SPrlnc

18 ICypress Creek
16 Medil\l R1"er

18 IArteabn veU
18 Cold Spring

161 Big Sprl ne:
18 Seep Spring

reb.

'8-.

Pro. Wallace C~k. S.8 lI1lea abo•• Medina to~ He_
Ora.el cbannal..
let~te. Onnl chamw].
Eeti.t.. Or..el cbanDel.
a.t:l:aate. On.a1 channel.

Ora..l 0 ..1' rock chaMel.
arnel.
Rock cbt.nne1.
BrokOll. rock cbamel.
Broken rock and era..l channel.
Eet~te. Rock atreu.becl..
Ora..l cbannel.
Ora.el cbaanel.
&It1lllte.
Streubed of gr...l aDd boalden.

Lak.
_ow

o

o
.01

10

o

2.80
2056

1

1.0
.4
.1

o

.3
S.O
3.0

780
80°

Ito

27.8
29.4
29.S
)1.1
31.2
32.4
33.9
33.9
33.9
3S.7

3 111. below Bandera CrNk
Juat above Prirtlqe Creek
At .cuth
Lett bank, j\l8t belov cnek

6 Medina Rinr
6 Medina RiYer
6 Bandera Creek
6 Med11'1.1 Riyer
6 Med1 na R1"er
6 Medina Rinr
7 Med11'1.1 Rber
7 Prhilege Cree:
7 Arteaian well
7 Medina Rinr

6 • ce .,. I. .::>utb 2.5
6 Hadina RiYer Juat below WaUace Creek 2.5
6 Medina Ri"er At MediDa 8.3
6 Medina Rber State HiSbw'ay 16, abo.. Indian 22.S

C,..ok
1)( 689, at Bandera
100 tt above SaDder. Creet
At a:>utb

Sept.

•



:'l

D1acharge, in era

""" Streulll Location River Wotttr : "'1n ITribu- Diver- Remnrkll

19S5 MUn TelllP· Stream 18')' slon

!"l"'o. Walliee C ok 5.6 Idle••bo.... Medina 'to fur .. Ho lto= o1n1 Mod1no Lo" ntin_
Sept. 7 I Art-ilabn 'leU -- ~~:l

•01 Eati..te. In onrnO'll' channel •
7 Med1M R:1"tll' - 0 Strealllbed or gr...l and bouldere.
7 BtaSprlng l,SOO tt. .bo..... Cold Sprine )6.9 .1 bti_te. On lett ba" in edge

at n:"er.
7 Seep Spring 1,000 tt ebon Cold Spril'l8 37.0 .02 Eetllut.e. Bec1nn1ng ot rock

etre_ed. nov .t top at rock
on riSbt. bank.

7 Arteeian well Rigbt bank 37.1 .02 Eatilll8te. 50 It troll ri....r.
7 Cold Spring At 8ite of disoontinued g.sine )7.2 72° 5.0 BlIt1llate. On right bank.

atation on Medina R1TtlI'

7 HDd1na RS:wer 200 it below di.contioued ,.Kine 37.) 71.0 5.60 Roek and gra.,el .tr..-bed.
station

7 Hedina RiTer At gapl'I8 sutton near Pipe Creel! 39.0 75° 5.01 Rock atreaJlbed.
11 Medina R1"er At gaging station nul' Pipe Cree 39.0 J.6 Hot .anrod. holl cont1nuoue

reoorder record.
7 Red Bluff Cree At .:lutb 39.6 .2 DU_te. Rock etreuabed.
7 Medina R1Tor 0.$ .:1 abon tributary rro. lett. 43.0 79° 3.63 Oravel chenel.
7 Hed1na R1Tel' 0.5 iii below Bandera-Medina 46.1 no 1.44 Gravel channel.

county 11ne
7 Cypre811 Creek At IIlOUth, fro. right bank 46.2 0 Gravel chlnnel.
7 Medina RiTer At Turks Head Mountain 46.2 76° .62 Gravel channel.



LCW-~ INVESTIGATIONS - GUJ.DJ.LUPE RIVDi BASIN

Medina River December 9, 1924

'8>

Reach I From ~lain Darn to Riomed1na CrolUlilli near RiOlMd1na, Tu.

During these l!l8a3urements the r:l.ver was at a conatant etage.

Diacbarge. in cfl
De" Stream Location River Water ~~.n ·IT<LUU- U<Lver- Reasrltl

1924 Miles T.mp. Btrell.#l tary don

Dec. 9 Hedina River At road crossilli i m1. below Dam 0 20.6
9 Medina River Just below Divenion Dam 3.3 22.1 No now in Medina Canal
9 Medina River At Haby1e croeailli 4.1 24.4
9 Medina Hiver At Yellow Bank School 8.1 25.9
9 Medina River At Riomedina crossing lJlo9 27.2



LCW-F'L(W INVESTIGATIONS - GUADALUPE RIVER BASIN

Medina River

Reach: From Medina Dam to Losoya, Tex.

July 1929 to
necefriber 1930

~

Staff gages, each having a range of about 3 feet. 'Were installed at the stations listed belo'W. From 11 to 15 dis­
charge measurements 'Were made at each station. On several occasions the stage rose above the gages; at those times and
at times of apparent local run-off from rains daily discharge 'Was l..oi:. deternd.ned. Reccrds good for stations near Cassin
and belo'W Von army; fair for other stations.

Near Mico, Tex.--On left bank 600 feet above stegall Bridge, 2,000 feet below Medina Dam. and 1 mile southwost of
Mico post office, Medina County. Gates in dam closed Oct. 6-20, 23-30. Nov. 1-4, 8-20. 25-30, Dec. 1, 2, 7-14, 22-31.
ane discharge measurement made Mar. 20, 1931, while gates were closed, used as basis for estimaUng discharge for these
periods. Period of record, Jan. 1 to Dec. 31, 1930.

Near Riomedina, Tex.nOn right bank 2,000 foet below diversion dam and 6 miles 'West of north of Riomedina, Medina
County. Period of record, Nov. li, 1929. to Dec. 31, 1930.

Above Castroville, Tex.--Since Oct. 1, 1929, on right bank just above Draugel's road crossifl£ and 2 miles north of
castroVille. Medina COunty. Prior to Oct. 1, 1929, on right bank about half a mile below dam at Castroville and below
return water of power plant. Period of record, July 9, 1929, to Sept. 30, 1930.

Below Von Or~ Tex.--on left bank 50 feet below San Antonio-Somerset highway bridge and 2! miles below International­
Great Northern Ral. oad bridge at Von army. Bexar County. Period of record, July 9, 1929, to Dec. 31, 1930.

Near Cassin, Tex.--On right bank about 500 feet northwest of J. N. Arnold's house am 1; miles above San Antonio.
Uvalde & Gulf Ral.lway bridge at Cassin, Bexar County. Period of record. July 10. 1929, to Dec. 31, 1930.

At losoya, Tex.--Qn right bank just below bridge over Medina River on old San Antonio-Corpus Christi road, one~fourth

mile trom LOsoya, Bexar County, and 3, miles below Hitchell Lake. Period of record. oct. 1. 1929. to Dec. 31, 1930.

Daily discharge records for the above teJlllorary gaging stations are published in Water Supply Paper 703, pages 89-93.



LOI-PWI IIfVISTIQ,lTIONS - QtWl.UlJPB RIV!R BASIN

Hed1.DoI Hi'YW ""'7 26-26, 1925

8

Reach, Fro. M8d1na Vall.,. IrrieaUon Co",arlT diYara10D claa to Loao,.. Tn•• Dear muth.

During theea .ealUre.enta the nyu w.. at a OOl1ltant atq;e. The dinraion duro 18 63.6 all.. below iniUal
lIHaureMnt 01 low-tlov innatiaaUon abon the daa _de June 3-S, 1925.

Discharge, in cls

""" Str~ Location River lOater I ,.". I'mou- Ulver_ Remarks

192$
Miles Temp. Str~ tary .1on

!".ay 26 "'.odina River Just below diversion dam 0 1$.$
26 Modina River At Haby's Croasing .6 19.6
26 Hodina River At YellO\l Bank SChool croaaing 4.6 22.0
26 Modina River At Riomedina Croasing 1.6 24.6
26 Windmills From 3 to $ mi SW of R1omedin¥ 10.2 oS

12.1
26 Modina R:1ver Just be10v dam at Castroville 11.2 17.2
21 !'Iodina River Just below dam at Caatrov1lla 17.2 18.0
21 Modina R:1ver 3 lid below Castroville 19.$ 20.1
21 H.J.Rice Irri- Ncar ltICoste 2).) .6

gation Canal
21 John Mebert Near Idy1wt1d se~ol 26.2 1.2

Canal
21 Medina Ri vor i lid N of Idy1v11d School 26.) 14.6
21 Medina R1ver At Ca~n Road $t m1 NW of Von )1.6 9.2

()rny
26 Medina R1ver At Ca~n Road $t m1 NW of Von 31.8 6.6

()rny
26 Medina R1vor At Highway No. 2 about 1i ml NW )1.1 10.2

of Von Ortrc'
26 Mod.1na Hiver 1-3/4 IIl1 SE of Von Omy 41.6 1l.1
26 Hedina River 4 1111 SE of Von Omy 45.2 902
26 Medina R1ver 3i ml SW of Earle 41.) 1l.0
26 Leon Creek At tl'Outh near Earle $1.1 1.4
26 Medina R1ver At Highway No. 9 near Earle $1.) 10.0
26 Seepage trom $).4 ),$

Mitchell Lake
26 Mod-ina R1ver At L090ya near l'I'Cuth ".1 14.1
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LCW-FLCW INVESTIGATIONS - QUADALUPE RIVl!1l 8MB

Cibolo Creek January 11-19, 28-30, 19S8

Reach. From a point 7.$ alles above Boerne, Kendall County, to strealll-gaging atetion at Selma, Bexar County.

ProbleJI.l To determine gains and. 10ase8 in atreamflow in Cibolo Creek above the atreUl-gai!ng atation near Sebla,
Bexar COunty.

Results: During this investigation Cibolo Craele developed a _x1= baae now ot 129 cta, llOat or which or:1ginatea
in KeRdin COunty. All ot this now 18 lost into holes and fissures in that nction ot chaMel froID. a point 2 ..:1l118 be­
low Boerne to a point above Selru, a distance ot about 42 JII1.les.

Related feolR!YI References to geology in thie report are based on tindings of W. O. George in WSP 1138 "Geology
and Ground Wa ersources of Comal COW'lty, Teus". For convenience of reterence, Oeorge (1952, p. 17) arbitrarily
dirlded the Glen Rose llJneotone into two part:! which were referred to as upper and lower mEmbers ot the Olen Rose l1me­
stone. The forrution in Kendall and C0lll81 countie:l ranges frolll 650 to 1,200 teet thick and the dividon between upper
and lower _bera is IIlllde at the top or a well-known fossiliferous zone called the "Salenia texana" zone which occW'a
SOrlewhat below the middle of the formation. The contact of the upper and lower mmbere of the Glen Rose 11118atone is
shown on a map by George (1952, plate 2). The re5Ult8 of diecharge measurements made in tb!a investigation have been
referenced to the map by George (1952, plate 2); references indicate that the heavy losing sections in lower Kendall
County and upper CoJll81 County are on the lower member of the Glen Rose liaeatone. Thie bears out the following atatelllllnUl
..de by George (1952, p. 58, 59). "Between the lllOuth of BalcoftCS Creek and the Bulverde gaging atatioD the bed of the
creek 18 in the lower 1IlOlIIber of the Glen Rose l.1aestone arv:l the loeses in this part of the etNllllll appear to be large,
Between the Bulverde station and the Bracken station, the bed of Cibolo Creek 18 in the upper -.enber ot the Glen Rose
limestone and the losaes in this area are relatively 8111a11. Between the Bracken gaging otation and the bridge at Bracken
the bed of the creek i8 in the Edward1!l limestone which i8 honeycombed and broken by II8J1Y s_l1 faults. Here the loeses
are beliend to be large in proportion to the amount of vater that reaches this stretch of the streall. !tlst of the rain­
fall in the upper reachee of the Cibolo, hovever, is intercepted by infiltration into the Glen Rose ll.eatone before it
reache1!l the Edward8 limestone at Bracken gaging station. It is believed that most of the wster entering caverl15 in the
lower aellber of the Glen Rose l1JIeatone in this area paellea laterally through underground channala into tbe &!.warde l1Jte­
lltone."

Discussionl Current-l86ter lleasurements were made at pointe of critical interestJ field estirutes vere ..de where
novlI were sfllll.ll or unimportant. No atte""t was made to pace the measurements with the rate of chaD@:e in now 85 the in­
vestigation progressed downstream. The chaMel was investigated throughout the reach and the lIIeasur8lllentll were _de 85
rapidly and 88 thoroughly as poesible. Measurellentll troll ndle 27 to Selaa gaging station, Idle 56, were I118de durine: the
period Jan. 17-19. The information obtained introduced questione which could be answered on!)" by inveetigat.1on of the
upstream portion of the reach. Thill further investigation was aade during the period Jan. 28-30 and check lIeuur8lllflnts
at mile 28.7 and 35 were obtained in order to relate chal\&e in nov conditione dur:l.1\& the intervening period. The rate
of cha~e in now in the upper part of the reach ia indicated by two aea8urblentll at 1'Il11e 5.4. The discharge at this
point dropped 2.7 cfs (7%) in 2 da;yB. At the Bulverde gaging atation the now dropped. 12 eta (39%) from Jan. )0 to
Feb. 1 and nov bad cealled on Feb. 9.
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The crmce at the lDOuth of 8oIlconeo Creek deacribed b,.. Geor8e (1952, p. 56) vaa obaerved and va" found to be
taking conaiderable vater. It 18 near the head of baclrvater fro. a naIl ch&nnol duI and. at present hao a three-foot
concrete vaU around it. Tho vater W86 flov1ng o",er the top of the vall and 8a"'0 the appearance of 0 "01017 Hole"
t1J)8 opillva,... The UlOUnt of vater enterin8 thilS crmce waa utiMted as between 2 and. 4 cffl. lnotber bole itl the
rock ... found. in tbe center of the channel about 100 feet above the 8a80 near Selma. There was no fiov ot this point
during tblll im'estigaUon but the bole, vh1ch io lar.e enough to ad.1t a s..U ..n, !entia 'to a .iuble ca....rn. ffnl
f_t below the Burface. Durinl ti.e. of flow a pool ilS fonaed at thi. point and • TOrta appears over the bole.
George (1952, p. S6) _kee the following .tateMnt about thia aecUon of charuwll "Between the bridge at Bracken and
the Selaa 8a8in1 lltation about one 11110 belov the croeaing, the creek bed ilS in the Auetin cbalk aDd the 1011808 in thia
.tretch are probabl,. ...U."

S....erd channel. dU&B were located, Ncb with ...U "toro.e copaclt,..; DO dinreion va. apparent. No portable irr1-
..tion PtlllPll vere located but a mmlber of ...11 acreages were noted that probabl,.. are irrigated durin« the gov1ng ...eon.

D1scharge 1n cfs

"". Stream Locst10n R1ver Water ...,. Tr1bu- 1ver- Remarks

1958 Miles Temp. Stream to..,. a10n

Jan. 28 Tributarr At MOuth 0 55' J.O EetiMte.
28 Cibolo Creek 7S It below upper Cibolo road 0 55' il.8 Rock .tr..bed - 8r....el banD.
28 Ran8er Creek At -outh 5.4 Sa<> 4.0 latiute.
28 Cibolo Creek 175 ft. below Ranger Creek road 5.4 se' J7.7 Rock .treaJbed.
JO Cibolo Creek 115 tt below Ranger Creek road 5.4 52' JS.O Second ....~t ..de to

indicate flow nuctUlltion.
28 Frederic Crtaek 0.5 iii abon -outh 7.S 61' )0.1 Granl and cIa,. etrea.bed.
28 Menger Creek AS 11I1 above lICuth 9.6 6,0 13.1 OraTel .treabed.
28 Cibolo Creek )00 ft. below Mencer Creek 9.6 62' 98.1 Broun rock .t.reubed.. Oro"'e

56'
of large OJPre•• tao"••

29 Cibolo Creek Near Cascade cavern 12S 89.0 8aDoth rock atruabed.
2' Cibolo Creek sao It above Balconea Creek 14.6 57' 80.0 Graftl at.reaJi)lld.
28 Balconea Creek At upper Salconea road - 6 111 U.1 59" 0.06 Gra....l and cIa,. .treaabed.

above lIlOuth
29 Salcones Creek 900 It above IlCUth 14.1 56' 28.6 Rock etreubed.
)0 Poetoek Creek J.5 m1 above -outh lh.o 10 Estbwte • rock: stnallbed.
JO Poetoak Creek At lIlOuth 16.0 1.5 IatiAate ~ Innl and rock.
JO CIbolo Creek em. George Ranch - 1/2 Il1 below 2l.S 5SO 12.J Stre&llbed. of lar.e aravel.

CJ'OuiR8
56'

Ver'T rough.
JO Cibolo Creek Schaefler ranch - Soo It below 2J.6 68.0 Rough, broken rock etreambed.

cr09S1n&

•
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D1acharae 1n ere
"'to Stream Locat1cn River Water I ""0 ITT'b'- IDiver- Remnrkll

1956 Mill'!6 Temp. Stream tory alon

Jan. 17 Cibolo Creek 1/4 m.1 above Bbnco road 27.0 49" 36.6 Orave1 on rock etrearrbed.
17 Cibolo Creek SO It below Specht -e cron1n8 28.7 SO" 32.1 Oravel on rock streambed.
30 Cibolo Creek So tt. below Specht Ie croulDi 28.1 59" 47.1 Gravel on rock etr8Ulbod.
17 Cibolo Creek 2-1.2 ai abon U. S. Hlp.,. 281 )0.5 51" 29.3 Clay streubed.
)0 Indian Creek 3 m. above .:Iuth 32.2 0 Roc::k etreambed.
17 Cibolo Creek At gaging .'Wit1on near Bulnrd.a 35.0 5'· 20.4 Rock atreubed.
)0 Cibolo Creek At gaging at-ticD near Buhel'de 35.0 59" '7.5 Rock atreubed.
17 Cl bolo Creek 2 11I1 below gaSing .tattOD • So f1 37.0 53" 20.0

abOTe priTate water cro1l81ng te~

16 Cibolo Creek 2 lid. above Drippir1& Spri nga Cree 37.7 5'· 1704 Oravel and aUt atreubed.
16 Dripping ...... 2 mi above JII;Iuth 39.7 .1 Katilllllted.

Creek
16 Cibolo Creek 200 It upatreal'll tro~ county road 42.6 SO" 10.0 Rock arxl. gravel strearrbed.
16 Cibolo Creek 44.0 57" 15.' Oravel on rock atreariled.
16 Clear Fork At ~uth 49.3 Not inspected.

Cibolo CrMk
16 Cibolo Creek At discontinued la&11'l1 atation 4905 54" 17.5 Oravel streambed.

near Bracken
5'"19 Cibolo Creek At N. J. Harbeck ranch 1/2 111 51.6 5.26 Oravel atreall'bed.

dovnatrNoJI fl'Olll Yellow Bluft
19 Cibolo Creek lIb ~ below Yellow Bluft 51.9 0
19 Cibolo Creek: Oaging station at sew 56.0 0



LOW-FLOW INVESTIGATIONS - GUADALUPE RIVER BASIN

Cibolo Creek September 12, 13, 1949

~

•

Reach, From Schertz to gaging station near Falls City, Tex.

The investigation waB made during a conetant stage and determinations of gain or 1068 represent ronnal conditions.
All tributaries were measured and there was no diversion in the reach.

Discharge,ln crs0..,. Stream Location River Water I ""n ['l'rlbu- Dlver- Remarks

1949
Miles Temp. Stream tary slon

Sept. 12 Cibolo Creek At farm road 76 at Schertz 0 0
12 Cibolo Creek .4 m.i above Highway 90 near Zuehl 10 1.56
12 Santa Clara Near lIDuth aoo 21 n'd east of 18 0

Creek Zuehl
12 Martinez Creek 2 m.i above lIIOuth and 21 n'd south 22 0

of Zuehl
12 Cibolo Creek t II'l1 below county road at 29 1. 79

Lavernia
12 Blue Creek l nn above IIKlUth and 2 mi east 30.6 .05

of Lavernia
12 Cibolo Creek .31 IlI1 above Sutherland Spril'@:B 33.6 3.95
12 Cibolo Creek 1.0 mi above Sutherland spril'@:s 36.0 10.8
13 Cibolo Creek .2 m1 below Sutherland Sprt"ils 38.0 11.6
13 Cibolo Creek Near Falls City - gaging station 62.0 14.0



J,D./-FLCW INVESTIGATIONS - NUttES RIVffi BASIN

Nuecn River March and
AUgu8£ 1924

Reachl From Odlcy Creek J..4 rni abovo Barksdale to La Pryor crossing 4.7 mi below S.A.~.& G. Railroad bridge, Tex.

Soepage
August 192"'.
conditions.

measuremont.s wore I118de
There wore no unusual

on the Nuecos Rivor fron mouth of Od1ey Creek
conditions during this investigation, and the

to La Pryor crossing duriflt March and
measurements represent tho natural

to
'"

DischnrRo, in cro
Dot." St.ream Location River Wa.ter "un rHlU- Ulvcr- Rcmurks

192'"
Miles T.mp. StroBili "'''y don

liar. 10 Nueces River At 0.5.T. crossing 59.1 0.1 EstiJnate
10 Nuec8s River At Tom NUlUl crossing 61.1 25.)
11 Nueces R1 ver At Tom Nunn Hill damn te 62.7 26.9

17 Hueces R1ver Just below Odley Creek near Vanc 0 1.0
17 Huee8S River Just above unnamod ",pring l! mi 1.5 .9

below Qdley Creek
11 unnamed 5pril"l8 li mi below Odley Crook 1.5 11.2
17 Huecea River Near Vance 8.) 55.1
18 Nueces River At Barksdale 500 !'1. below high- 14.2 )9.2

way cross1ng

22 Nuocos River At Barksdale 500 It below high- 14.2 70.4
way crossing

22 Nuecell River At C~ Wood below Camp Wood lB.1 126
Creek

22 Nueces River 300 ft above Mantell Creek at 29.4 18.7 Large undergrouIJ:1 now,
~lontell

22 Montell Creek At mouth 290S .2 Est1lllate .
22 Nueeell River At reservoir dte above Laguna 31.2 142
2) !fueeos R1ver At gilging station at Laguna "'0.2 149
24 Nuoeos River At Chalk Bluft 45.) 11S
24 Iluoeos R1ver At Riverview J mi below Chalk 49.) 12)

Blutt
24 Vest Nueeos At mouth 51.8 0

River
24 Nuoees R1ver Just below West Nueees R 51.8 64.7
24 Huoess River At Southern Pacific Railro.d 56.) )4.6

crossing



~

D1Bcharge~ 1n era"",. Stream Location River Water I ""n rrrlbu- lver- Remarks

1924 Miles Temp. Stref\m tory 810n

Har. 2$ NueC68 R1ver At O.S.T. crossing 2i m1 below 59.1 1.2 ElItiJll8te.
Southern Pacific Railroad.

25 NueC811 R1ver At TolI'I Nunn crossing 61.1 22..8
25 Huecoll River At Tom Hunn Hill dafll8ite 62.7 23.7
25 Nuecea River At old Eagle Pasa croos1ng 66.6 37.6

(concrete slab)
26 Nuecas River At 5.A.U.& G. Railroad bridge 69.6 29.2
26 Nuecell R1ver At La Pryor road CrtllUllng 74.11 32.2

Aug. 11 Muscas River Near Vance 8.3 0
12 !fusees River At BarkBdale 14.2 0
12 NueC8S River At C&lIlP Wood 18.1 20.0
12 Nueces River At Montell 29.4 0
12 Hootell Creek At lIlOuth 29.4 0
13 Nuocos R1Tel' At reservotr site above Laguna 37.2 24.0
13 Nueces RiveT At gagine station at Laguna 40.2 11.1
'3 NueC8S River At Chalk Bluff 45.3 0
13 NueC811 R1ver At mouth of West Nuoccs R $1.8 0
13 Nuecee R:l.ver At Southern Pacific Railroad 56.3 0

crossing
13 Nuecoll River At O.S.T. crossing 59.1 0
18 NuaC8a River At TOfl\ Nunn crossing 61.1 21.0
18 NueC8S R1ver At La Pryor road cr08s1~ 74.4 21.0



U;W-fUloI INVESTIGATIONS - NUltCES RIVER BASIN

Huecee R1:nr Decelllber 13·15, 19S4, Febl'Ua!6' 16~
septeiilber 11-20« 1955 J JUlj 8· , rS7

Reacheel F'rolll Barksdale, Edwarda County to gagil1l station at Laguna, Uvalde County_
Froll Real-UYalde County line to gaging station at tllguna, Uvalde County.

Problelll
Ron n"lItone

To determine gaina and 101llle8 in atreamfloll in the section of Nueeee
betveen Barkadale and thll gaB'1n8 atation at Laguna.

Ri.er channel that ia on the Glen

~

Rcaulta I Data obtained in the four uta of lIeuurementa ..de indicate that no uteria1 loS5GlI occurred in the 25
Jdlell of channel innsttgated. Large contributiolUl from lIprings and tributariea vere found in the 6-mile reach from
Barkedale to the Echtards, Real, U"taldll County line. Belov the COWlt)" line no intloll of consequence was found from an)"
aoun:e. Throu¢Jout the reach the streaJI chainnel is cOlllpOaed of loose gravel of unknown depth vhich onrlies tho smooth
rocks of tho Glen Rose U.eetone.

D1acWinonl Current-_ter .easurcll8nte wllre IUde at all points of critical interest; many small flowa vere oeti­
_ted. No attempt was IIl8de to pace thll discharge aeallurelllellte vith the rate of cMn£e in nov u the inveat1gation
progroeaed doVNItream. The channel vas investigated throughout thll rllach and the lIeasur.ents lIere aade as rapid1)"
and as thoroughl)" as possible. The rate ot chainge in flov vas detel'lll1ned at the Laguna gaging station. Flov condi­
tions vere practically constant during the 1954-5S invelltigations but were dropping 2% per da)" during the Jul)" 1957
period, thll recorder record shoving a decreau in flow from 64 to 65 cfs from Jul)" 6 to 14.

All ot the llI8in stream measuring eactions are on porous gravel except at 111111 2,3_,3 and discharge shovn represents
lIurtacli nOlI only. Section at .tIe 2,3_,3 is on alllOoth rock but IUterial &lIlOunts of vater could have been noving
through the erlenrin gravel deposit to the right of the Ileuurine: Bection. The 1957 measurements indicate tMt as
IllUch a. SO cfs of lIurface nov had disappeared below the gravel at the upper Montell crosaing (at mile 14.1). Very
11kel,. there wall underflow through the gr3velll at all of the menuring sites including that at the Laguna Bagins lltation.

The eo-called "Spring Creuks" that flow along the edges of the vide gravel channel in the Montell aroa are probably
noving river wster. APparently, the granl depollita are higher in the center of the channel haVing been built up b)"
bod load gravel IIlOving dovnatren during noods. The nood channel ridena at the upper Hontell crossi"i and nlocitiell
sufticient to 1llOve graTel do not extend into the wooded ba)'l!l along the banka. Hence the lIur1'ace of the gravlIl beds
slope frolll the center tovard the edgea and have their lovest elevation near each bank. Water tloving laterali,. through
the granlll appear15 in the "Spring Creek" chainnela. During the 1954·55 invellt1gationa there vaa no aurtacli nov in the
dcinit,. of the upper Montell croning. At a short distance below the croslling thll flow appearll in the "Spring Creeka".
No doubt the Montell settlement and the IlIUch earlier Indian M1aaion were loCated here because of the bountiful "spring
nov" along the conglollerate bluff on the right bank. There ill alao nidencli ot ancient Indian camp grounda in the
liveaale IIlOtts along thlll bluff.

No channel dama are in the reach inveatigated but several irrigation pull1)11

lllOunted, are used in irrigating 1111'I811 acreagea ot altaUa and other feed crops.
deplete the surface fiov to near zero.

vllre found. TheBe p~s, traillir or lIkid
During droUght yean thia pUllpag8 can
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D11charlte 1n cr.
Dote Strealll Location River Water , ....n "lT1DU_ IUlver- RC!lllarka

195L HUes Temp. Stream ta..,. 810n

From Barksdale Edwards County to~ station t La--';~U ~-ldll C untv
Dec. 14 .ueC85 River arksdale - 100 rt billow high\lay 0 50' 9.11 Porous gravel &trcarnbed.

1) Spring On r1~ht bank 0.6 0.5 Eatimated. Not from river gravels.
1) Spring On right bank 1.5 1.5 Est1Jnated. Kot from river gravels-

5-10
not measurable.

1) Spring on left bank 1.7 00l11ng aprlt18 1n nowing r1ver
hannel.

13 8" PUJrIP On left bank 1.9 0 0 Not punq:d.ng.
1) Nueces River About 2 m1 below Barksdale 1.9 61 U.8 Porous gravel strc.o.:.lbcd.
1) Camp Wood Creek At lOCIuth ).1 0 orous gravel streambed.
1) Pulliam Creek At mouth ).2 1.0 Estimated. Very porous gravel

~nnarned Spring
treambed.

1) Near lIlOuth J.5 1.0 E.etlmntod. Flow from large spring
Branch .S nd. from rlver-C8lI'Ip 'Nood City

6)'
upply_

1) ~~ece8 River Camp wood - Gravel water crossing ).7 27.) ide gravel streambed.
1) ributary From rieht L.2 1.0 EDttmntcd. Cravel streambed.
1) Tributary From right 5.6 0 ravel streambed.
1) Ln pump On left bank 5.9 0 0 ot pumping.
1) IluoCDS River About J m1 belO'lf Camp Wood 6.L 6) 26.L ide poroua gravol stroarnbod.
1) ributary From left 7.L 0 ravel etroa.mbed.
1) L" P\llllP On right bank 7.5 0 Not pUllq)ing.
1) \IlI1P site On left bank 7.9 0 0 "un;> removed.
1L tlueces River 500 ft bclo~ county line 8.L 5L 26.L orcus gravel streor.:bed.
11, ributary From right 10.7 0 0 ravel streambed.
1L Nueces River About L Jtd below county line 12.J 57 22.1 Jide porous gravel streambed.
1L .3" PUlllP On right bank 12 •.3

61'-
0 Iklt pumpi!'l8.

1L ~~eces River 0.7 mi above gravel crossing 13.8 15.7 -/ide poroU3 IIr<lvel strcambed.
1L ributary From left 13.8 0 r<lvQl streambed.
U f,'ucccs River O.L r.rl. above gravel CI'Os8ine: lL.l 0 Last of wat.tlr disappears in

From nd.le lu-17 river channel is 1/2 to .3/4 lllile "'-da a d CO"1 oaed 0 depo~

~r<lvol at this point.
porou ts of large gravel.

1L "Spring Creek" Alone: left side of ~ide river 1L.5 1.5 I:.:Jtimated. So callod "Sprifl: Creek"
chan.'1el ~h1ch nOli'S intcndttently along

left aide of r1 ver chaMol.
1L "Spr1 ng Creek" Along right side of wide ri ver 15.2 1.0 £:lt1J!llltcd. "Spring Creak" along

channel right bank.
1L "Spring Creek" Along right side of wide river 15.7 10.0 ElJtimatod. "Spring Creek" along

channel right bank.



~

Discharge, 1n efl
oa" Streom Location River Wllter ~'n m.u- 1J1ver- Remarks

Miles Temp. Stream tary slon

1954 From Bark::dllle Edwards County to p;aidml: station t La lima, alda unty w Contin .d.
Dec. 14 "spr1r1fl GreeK" A~ong :lent. S1.Q6 01 'W1 (Ie 1"1ver I"n., 0 Estimated. "Spring Creek" along

channel right bank.
14 "Spring Croek" Along loft side of wide r1ver 17.1 0.8 Estimated. "Spring Creek" slol'ltl

chaMel left bank.
The above "Sprl ~ Creeks" (local name) nov rive wato 1n va eying a ount:! 1.ng
both banks - H8 n channel dry from mile 14.1 to 1 .

14 ~ntell CNlek At llOuth 17·~0 0 Cravel streambed.
14 Nueces Hivor 17-2

52·
(>.15 Surface now varies.

15 Nueces River 20.8 10.9 Gravel streambed.
15 Tributary From left 22.0 0 Gravel stroambod.
15 Springs From left bank 2).) 1.0 Est1m3t.cd. Sovard Spri~5 and

seeps aloll: left bank. Spril.gs
10-15 feot above water surfaco

62·
1n rivor.

15 Nueces Hiver About 1.S mi abovo Sycamore 2).) 19.) Smooth rock strcawbed - larg~ uar
Creek of loose gravel bar on right.

15 Sycamore Crook At mouth 24.8
6f

0 Cravel streambed.
15 Nueces River At Laguna - Gaging station 25.2 21.1 l.;easured on rifne of hrec,

loose gravel.
19 Nueces River At Laguna - Gagil'l8 station 25.2 22 Not me<l5urcd. Determined from

recording goge.

From Roal-Uvald County line to Rlunnp: station a LaRwWa. Uva de Co ,tv
1955

6)·Fo'6:"""'!6 Nueces Ri vcr Sao ft below county line 8.4 )1.1 Poro~ gravel streambed.
16 Nueccs River About 1 nd. above Hontell - at 14.1 0 Wide porous grovel streaJl'bed.

crossing
16 Nueces River 200 1't bclo~ water crossing 20.8 17.8 Cravel strOllmbod.

(gravel)
16 Nueces Ri ver At Lagun& - Caging station 2S.2 29,5 l~easurcd on rifne of large,

loose gravel.

From Barksdale FAwards County to p;:alrtnp; station t La '"'' U aIde C unty
Sept.19 l~uece5 !Q.vor ~ar~~~!.e -.'0 .t-t. oeJ.ow l11enway

~. 7
.< ,.U Porous cravel stroombed.

19 Spring· On loft bank 1-) EstiJrated. Boiling :Ipring in edee
of nowilll ri ver chaMel.

19 8" ptU:lp On left bank 1.9
81·

0 Not pumping.
19 Nueces River About 2 llIi below Barksdale 1.9 14.8 Porous gravel lltrc8l!lbcd.
19 Cd~ Wood Creek At mouth ).1 0 Wide gravel channel.



Discharge. in crs
""te Stream LocaUon River Water tn u- iver- Remarks

1955 MUes Temp. Stream te..,. sion

Frorr. Bark:;;dale Edwards Cour.ty to gaging station t ,. slde C unt ontinu d
Sept.19 I ." ree: In n yo rou • - Inspected for; rrl1 above mouth

flow var1ea. h mi aloovt; 11lOuth
creek nowil18 lS-2S cfe in wide

3.51 1 I 2.5 1
gravel channel,

19 I Unnamed spring I Near mouth I IE,stiJmltcd. Flow from large spring
O.S m1 from river - Canp Wood City

81°
supply.

19 Nueces RiVOl' Camp Wood - Gravel water crosoi ).7 )).9 Wide gr8v~1 strcn"~ed.

19 Tributary From right 4.2 0.1 Estil'lBted. Gravol sLreanbed.
19 8" pump on right bank 4.7 2 Estimated.
19 Tributary From right 5.6 0 Gravel strca~bed.

19 L" pump On left bank 5.9 0 tlot pumping.
19 Nuccca River About 3 mi below Camp Wood 6.4 8f 31.8 Wide porous gravel atreambad.
19 Tl"1but<lry From left 7.4 0 Gr<lvol streambed.
19 4" pump On right 7.5 0 Uot purnpins.
19 !luoce:l lliver 500 ft below county line 8.4 84° )4.) Porous erave1 :;;troar~bed.

19 Tributary From rieht 10.1
79.°

0 Gravel :;;treambod.

>-' 20 lIuCCQS River About 4 r.rl. below county line 12.J 27.3 Wide porous Cr<lvol stroa"bc~.

>-' 20 ;;~CCC8 RiVOl' 0.1 m1 above gravel crossing 1).8 81" 19.) Wide poroua gravol otrea"bcd.
0 20 Tri butary From left 13.8 0 Gravel streanbed.

20 ~uocos River o.L r:t1. above gravel crossing 14.1 0 Last of water disappears in
gravel at thi8 point.

"'"" "l1e 14-11 river nh.n~1 i, 1/2 to )/4 ""10 rd. nd co osed poro depoe ts of urse gravol.
20 I "Spring Creok" Alo~ left side of wide river U.S 1.5 Estimated. So callod "Sprinc Cl'llCk"

channel which f1ow~ intermittently alone
left sido of river channel.

20 I "Spring Creek" Alone right side of lade river 15.2 ) I:.:It:llll8ted. "Sprinc Crouk" along
channel right bank.

20 I "Sprinp, Crcek rt A1o~ right side of wido riVOl' 15.7 15 Estil:lated. "Spri~ Creok" alo~

channel right bank.
20 I "Spl"1nf. Creek" Along right side of wide river 16.2 "Sp 118 Cr k" en re mai channel - Flow dillliniohine.

channel
20 I "Sprinc Creek" Along left !lide of \lide river n.l 105 Eatimated. "Spring Creok H alone

channel left bank.
The above "Sp Creeks" (local name) flow rive lIate in v yin. unto ong b th banks.
",..in ch....nncl d from mile U.O-l6.2.

20 I~bntell Crt;ek At ",outh 17.1 0 IGravel strcarr.bed.
20 Nucc~s River 0.2 m1. below llontell Creek 17.) 4 Estimated. ",..in channel.

,



Dote Stream Location
Discharge.in cra

R1verlwaterl Main ITribU-IDiver­
Miles Temp. Stream tary s10n

Remarks

Edw8res County to P.BRinR station \at r.aduna.

9 I Unnamed. Spring I Near mouth
Branch

23 I ;lueces ?ivcr

9 INueces Ilivcr

~!a1n channel.

EBtimat.cd. This spri~ partly
covered by gravel bar.
Probably only part of now ­
tremendous loose gravel bar here.
E:>timated puqling - 50 ac. (est.)
alfalfa.
Wide gravel channel at roouth.
Estimated at IIZlUth - Porous
gravel. 4 m1 upstream creek flow­
ing 15-20 cfa in 'odde gravel
channel.
Estimated. Flow from large spring
0.5 mi from river - CSIlp Wood
City supply.
Wide gravel stresmbed.
Estimated. P\lJllPing.
Not inspected.
Estimated. Pumping.
Gravel streambed.

Surface now varies.
Gravel streallbed.
Gravel streambed.
Sroooth rock streambed. L<u>ge bar
of loose gravel on right.
Gravel streambed.
l~.easured on riffle of large,
loose fira vel.
Not measured. Determined from
recordi~ gage.

Estimated. pumping - 40 ae.{est.)
alfal.fa.
FOrous gravel streambed.
Not inspected.

fEstimated.

1-2

1-2

1-2

1-2

:ontinuhd

o

3

o

).0

o
5

o

Wlty,

51.9

29.7

)0

32.2

30.0

-20­

4-20
18. 7

27.6

'alde

8)'

18'

18'

18'

,
8)
8"

),5

-.5

1.1

1.8

1.9

o
0.5
1.5
1-2

).1
).9
4.2
4.1
5.6

).1
).2

7-20
20.8
22.0
2).)

24.8
25.2

25.2

On left bank

At mouth
At Laeuna - Gaging station

Barksdale - 600 It below highway
On right bank

At Laguna - Ca~ine station

On left bank

200 It belOl! low crossing
From left
About 1.5 mi above Sycamore Cree

About 2 rni below Barksdale

of 10050 gravel deposited by
Sept, 24, 1955
On left b~H1k

Camp \-iood - Gravel water crO.!lsifll
On left bank
From right
On right bank
FrOr:l. right

10., m1 oe101' M::lntell Creek alii 117.6
below "Spring Creek" on left

'iu-cccs!ITVer
l''rom Barksdale

9 Nueces River
9 a" pump
9 Tributary
9 8" pWllp
9 Tributary

9 ICamp Wood Cree
9 Pulliam Creek

9 IBn pump

Large, hieh ba
l"ccord flood 0

~ ISpring

G INucccs River
9 2 springs

20 lJueces River
20' Nucccs River
20 Tributary
20 NIWCHS River

20 Isyca~~rc Creck
20 :luec~s River

1951
Ju~8 16" p1.:l'",p

19»
sept.20

i:....



Dacharge. in cf8.... I Stream Location River Water I~'" -lT1DU- iver- I ReIIIIlrks

1957 Miles T.mp. Stream tory sion

I'rom Barksdale Edwards County to • statio ., un. ."'. unty, Contin .d
July 9 6" PW!lp On left bank 6.3 1-2 Eetimated. Pumping.

9 lluecea River About 3 m1 belew Camp l,-,'ood 6.7 620 65.6 Porous gravel etreambed.
9 Tribut.ary From left 7.4 0 Gravel etrenmbed.
9 !:uecos Ri ver 0.6 d belo.! county line - 300 9.2 620 69.7 Peroue gravel etreambod.

ft belo.r concrete crossing
9 Tributary From riiht 10.7 0 Gravel etreambed.
9 Nuocos River Abo1,;t 3 2 mi below county line 12.1 6)0 66.1 Porous gravel etreambcd.
9 tlueces R1 ver About 0.3 n1 above upper ~:Ontoll 13.6 600 51.0 Gravel atreambed.

crossing
10 !lucce!} Rivcr soo ft below upper l1:lnt.ell 14.1 20.7 Porou.s gravel et.realllbed.

crozsing
epositFrom 1l'l11e lL-l river channel 1s 1/2 to 3/4 mi w • .n compo "" of of lar e graveL

10 I "Spring Creek" Along left side of wide river 14.7 10 Eat.imated. So called "Sprins Cree~

channel which flow along left aida of
river channel.

10 I "Spring Creek" Along right side of wide r1.ver 15.5 20 Estim3ted.
channel

>-' 10 "Sprine Creek" Along right side of wide r1 ver 16.5 )0

long 4th bon

Est.imat.ed. "Spri~ Creek" enters
>-' channel main channol hore.

" The "Spring Cr k" (local name) flow river wat.er lYing. ~untsnvo ••
10 "Spring Creek" Along left side of wide rivor 16.9 5 EstilMted

channel
Main channel f vlng through this reach (mile 14 7) • u,n1mu .=f e flo.. probab~__ 20 cfe.

10 I!'bntell Creek At lOOuth 11.1 Oraval streambod.
10 "Spring Creek" Along left bank 11.2 Impossible t.o moa6ur8. Flows

into main channel hore.
10 I Nuoces River 0.5 mi. below lower Hontell 11.11 55.6 Porous gravel streambed.

crossing
10 INueces River I: mi below low crossing 20.6 47.1 Porous gravel st.reambed.
10 Nucces River About 2 m:1 above Laguna Bage 2).) 62.6 Smooth rock streambed. Lorg.

bar of loose gravel on right..
10 Nueccs River At. Laguna - Gaging station 25.2 12.9 Measured on riffle of large,

loose gravel.
6 tlueces River At. Laguna - Gaging sta tion 25.2 64 Discharge shown on July 6, !h,

14 Nueccs River At Laguna - Gaging stat.ion 25.2 65 not mea9ured. Detendned from
recording gage record.



l.O"-FLGI IwmITIGATIONS ~ NUECES RIVER BASIN

Nuecee River

~: From gaging station at Laguna to Ciooma, Tex.

April )O-Msy 8, 1925

~
w

Diecharlle measurements were made to determine seepage gains or losses on the Nueces River from Laguna to Cinoma,
Tex., in April and May 1925. During this seriee of measUl'B1lI8nts the river was at a cOMtant stage.

Discharge, in cfa
Oute St.ream Location River Water ~." liT 19U- Ulver- Remarks

1925
HUes Temp. Stream tary 610n

Apr. )0 t!uecoll R1ver At gaging station at Laguna 0 35.3
30 Huecce River At Chalk Bluf! 5.1 13.5
30 lfuCCOII River At Cline (O.S.T.) crossing Wilt 18.9 0

of Uvalde
30 Nueces River At Tom NUJ'L'1 croseing 20.9 4.3
30 Nuecos River At Tom Nunn Hill 22.8 1.5,<0, 1 NuecoB River At old Eagle Pall~ road croBBing 26.8 9.0

1 Nuecell River 5.A.U.& G. Railroad crollBing 29.8 2.R
8 Nuoces Rivllr At Habey Ranch 31.6 0
8 Nuecell River At mouth of Live oak Croek 34.5 oS
1 Nueces River At UValde-La Pryor cro8lling 34.5 oS
1 NultCell River Due east of La Pryor 40.7 0
1 Nuecea R1 ver At. La Pryor Ranch house 43.2 0
1 Nuecee R1ver !J mi below La Pryor Ranch house 47.4 8.0
2 Nueces River ~ mi above Cinon!a at Old Ranch 54.9 S.h

Ford



~

LC)j'-F'I.G/ INVESTIGATIONS - NUR:fS RIvm BASIN

Nueces Rivcr MaY-AUgust 1931

Reachl From gaging station at Laguna to Cinonia, Tex.

During the investigations the river wall at a conatant IItage, and lIl8aeurmenta reprellent natural conditione.

The discharge measurements of the Nueces Rivcr were Jll8de to detemine seepage gain or 10811 from gag1ns atation at
Laguna, Tex., to fonner gaging station near Cinollia, Tex. in 1931.

Discharge, in CrB
!Jute Slrcum Location River Water }'iT" 1'!1"ll)U- IUlver- RelIIllrks

Miles Temp, Stream tary sion
1931

/o'.8y 16 Nuecos !U.vcr At gaging station at LaBuna 0 316
16 Iluecos River At mouth of West NuOCOll R lJ.O 259
16 Nuecos River At S. P.. Railway bridge 16.0 222
16 Nuocoll River At Uvalde-Del Rio road cTOlIII1ne 20.6 199
16 Nuecoa R1vor At gagiI1€ station near Walde 22.7 219 From rating curve,
17 NuOC05 Hivor At \JYalde-Ette1e Pass road crollll- 28.2 229

'no17 l'fuecos R.i ver At S..A..U.& G. Railway bridge 31.6 227
17 Nuccos !livor At old Uvalde-La Pryor road 36.3 221

crossirg
17 'uecoe R.i vcr At eas well $ lid. HE of 1.0 Pryor 39.6 219
17 uocell Itivcr At La Pryor-Batesville road 44.8 208

crossing
17 Nuccml R1 vcr At old eaging station site near 56.S 240

Cinonia

19 uocos River At gaging station at Laguna 0 275
19 ueccs River 6.6 lid. above Wost Nuecco R 6.2 279
19 UCCC6 R1 vor 2.6 mi above Woot NUOC08 R 10.11 274
19 UOC08 River At gaging station noar Uvalde 22.7 196

June 4 ueCflS Ri ver At gaging station at Laguna 0 192
4 ueccs River 2..6 mi above West Nuecos R 10.4 187
4 UOCCIJ River At mouth of West Nuecee R lJ.O 157
4 ·U(!CCB !U. ver At 5. P. Rail·,,8Y bridge 18.0 116
5 Juocos River At Uvalde-Del Rio road ct'Oss:l.l':6 20.6 84.6
5 ueces !U.ver At &aging station near UValde 22.7 114
5 uoce6 River At S.A.U.. 1t. G. Railway bridge 31.6 118
5 ueces !U.ver t gae well .5 mi HE of La Pryor 39.6 ill

•



:::
V>

Discharge, in ere
Dot, Stream Location River Water I ~1n '!T~DU- Iver- Remarks

1931
Miles Temp. Stream tary slon

June 6 lIucces R1 var At La Pryor-Batesville road 4L.6 107
crossill@:

6 NueCBS Ri ver 3t mi above Cinonia bridge 53.0 106

15 Nucces Ri ver At gagine station at Laguna 0 156
15 Nusees Rt ver 2.6 1111 above West NueCBS R 10./i 1M
15 Nueces Ri reT At J'W:)uth of West !fusees R 13.0 106
15 Nueees Ri ver At 5. P. Railway bridge 18.0 69.7
15 Nueces River At Uva.lde-D:ll Rio road crossing 20.6 46.6
16 Nueces Ri ver At gaging station nesr UValde 22.1 63.7
16 !fusees River At UValde·Eagle Pass road CroSB- 28.2 81.2

1""
16 Nuees:! R:1ver At S.A.U.& G. Railway bridge )1.6 75.7
16 ~eces River At gas well 5 mi NE of La Pryor 39.6 65.1
16 Nueces River J.t La Pryor-Batesville road 4L.6 60.4

crossing
17 Nueces River J, m1 above Cinoma bridge 53.0 69.0
17 Nueces River At old gage site near Cinoma 56.5 62.4

22 Nueces River At gaging station at Laguna 0 136
22 Nueces Ri ver 2.6 mi above West Nueces R 10.4 124
22 Nueces River At mouth of Wes~ Nueces R 13.0 64.1
22 Nueces Rl..ver At S. P. Rai1~ay bridge 18.0 43.4
22 Nueces Hi vcr At Uvalde-Del Rio road crossing 20.6 21.5
23 Nueces River At gaging station near Uvalde 22.7 40.2
23 Nueces River At Uvalde-Eagle Pass road CroSB- 28.2 57.2

1""
23 Nuecea River At S.A.U.& G. Railway bridg~ 31.6 50.1
23 tluecea Hi.ver At gas well S m1 !'IE of La Pryor 39.6 40.9
2) Hueces R1ver At La pryor-Ba~esville road 4L.6 33.2

crossing
24 Nueces Hi.ver 31 rni above Cinema bridge 53.0 45.3
24 Nueces R1 ver At old gage site near Cinonia 56.5 46.1

July 2 Nueces River At gaging station at Laguna 0 116
2 Nueces River 2.6 nd above West lfueces R 10.4 101
2 Nuecea River At mouth of West Nuecee R 13.0 63.6
2 Nuecee R1ver At S. P. Rall",ay bridge 18.0 27.5
2 Nueces River At Uvalde-Del Rio road crossing 20.6 6.3



~

Discharge.. 1n era
Dute Strealll Location River Water I ~'n ITl-bu- lver- ReD:1rka

19)1 Mlles Temp. Strealll tary alon

July J Nucces River At gaging station near Walde 22.7 26.9
) NUCC811 River At Uvalde-Eagle Pass road cr08S- 28.2 43.9

ing
J Nueces R1 VCT At s •.,.u.& C. Railway bridge )1.6 39.6
J Nuccrs River At gas well 5 1111 HE of La Pryor 39.6 29.6
) NUCC811 River At La Pryor-Batesville road IW.6 24.2

crossing
II Nuccm, Ri ver )! IIt1 above Cinonia bride;e S3.0 3S.6
4 Nueccs R1ver t /!Ii. below Cinonia bridge SM 3S.s

July 9 NueC88 Rj ver At gaging station at Laguna 0 96.9
9 NueC80 River 2.6 'IIi above Wost Nuecca R 10.4 69.4
9 Nuecec Rl ver At mouth of West Nuec8e R 13.0 36.S
9 NueCCD Rivor At S. P. Railway bridge 18.0 4.6
9 NU8ces fti ver At Uvalde-Del Rio road crossing 20.6 1.S Estlll1llte.
9 tluecos River At gaging station ncar Uvalde 22.7 21.6

13 Nuecos R1ver At gaging statlon near Waldo 0 11.5 lo'rom rating curve.
13 Succes R1 ver At Uvalde-Eagle Pass road crOS5- S.S 33.6

ing
13 Nueces River At S.A.U.& G. Railway bridge 6.9 29.0
13 Iluccos River ~t gas well 5 lid HE of La Pryor 16.9 17.9
13 N\loces River At La Pryor-Batesville road 22.1 11.s

crossing
13 Nuec'!l'l River 3~ mi above CiMrUa bridge )0.3 23.4
1) Nueccs River i mi below Cinorda bridge 33.6 21.5

16 Nuoces Ri ver At gaging st<ltion at Lagul'lll 0 91.6
16 flu(lces River 6.8 mi above West. Nuecos R 6.2 19.9
16 Nucces P.ivcr 2.6 mi above West Nueces R 10.4 63.6
16 Ilucccs River At lIIOuth of West Nuecea R 13.0 25.1
16 Nuecrs River At Uvalde-Del Rio road croasine 20.6 0
11 Nuecel!l R1 vcr At gaginE atation ncar UValde 22.7 16.6

Aug. 29 Nueces River At gaging station at Lagwwt 0 119
29 ,,"'uecee: River 2.1) mi above west Nuecell R 10.4 $6.6
29 Nuecee: R1vcr At mouth of West Nueces R 13.0 40.2
29 Nueces River At S. P. Railway bridge 18.0 IS.2
)0 Nuocos R1ver At Uvalde-Del Rio road croslling 20.6 1.6
)0 Nueces R'1 ver At gagine station near Uvalde 22.7 26.9



E

DlscbBrge, in era
Dot. Stream Location River Water I_tO "lT1DU_ !JJl,ver- Remarks

1931 Miles Temp. Stream tary sion

Aug. 30 Nueces River At uvalde-Eagle Paas road cross- 28.2 36.3
log

)0 Nueces RiV9r At S.A.U.& G. Railwa;r bridge 31.6 36.6



Nueces R1ver

....
t;;

LOW-FLOW INVESTIGATIONS - NUECES RIVER BASIN

November 14-16, 1931
January 20-25, 1932

Reachl From gaging station at Laguna to ga~ well 5 m1 NE of La Pryor, Tex.

During t.he investieations the river was at a constant stage, and measurerrents represent natural cordi tiona.

D18charge~ 1n era
Ilot' SLream Locat.ion River Wat.er _Ma" rlbu- IDiver- Remo.rko

MUeo Temp. Stream ta,y 610n

1931
Nov. 1 Nuecos R:1ver At gaging station at LaeuM 0 6/,.2

14 Nueces River 6.8 mi above West Nuoces R 6.2 43.0
15 Nuecea R1ver 2.6 mi above West Nueces R 10.4 u..?
15 Nueces R1ver At mouth of West Nuecos R 13.0 0
15 NUClCOS River At S. P. Rail~ay bridge 18.0 0
15 Nueces River At Uvalde-Del Rio roael crossing 20.6 0
15 Nueces R1 ver At Eaging station nellr \)Volde 22.7 9.0
15 Nuece!l R1 ver At Uvalde-Eagle Pass road croso- 28.' 16.8

1""
16 tlueccs River At S•.'.U.& G. Railway bridge 31.6 12.7
16 Nueces River At Eas ","cll 5 mi HE of La Pryor 39.6 4.0

1932
Jan. 24 !fucccs Hiver At gaging station at Laguna 0 64.0

24 Nueces RiVllr 6.8 mi above west Nueces R 6.2 46.2
21, Nueces River 2.6 mi above West Nueces R 10.4 22.9
24 Nueceo River At mouth of West Nueces R 1).0 0
24 Nuoccs Riwr At S. P. Railw~ bridge 18.0 0
24 NUClces Rivcr At Uvalde-Del Rio road crossing 20.6 0
24 Nuecos River At gaging station neer UValde 22.7 e.l
25 !fueces River At UValde-Eagle Pass road croee- 28.2 U../I

1""
25 t1uecos River At 5.A.U.& C. Railway bridBe 31.6 12.8
25 Nueces R:I.ver At old Uvalde-La Pryor road 36.3 e.3

crossing
25 Nuecos River At gas well 5 mi HE of La Pryor 39.6 4.5



~

lOrl-FLCW INV~IGATIONS - NUf.X::ts RI'ffil BASIN

Nueces River November 1932
July 19jJ

Reochl From eaging station at Laguna to old goge site near Cinema, Tex.

During the lnvestlgolion the river was at a constont atage, and measurements ropresent natural conditions.

Diachllrge.1n cra
Dute St.r~6m Location Rtver Water M'Ho rlbu- IDlver- Remurk"a

MlleG Temp. Strcnm tory ulon

t-:ov. 1 Iluocos River At gaging station at Laeuna 0 2!,L
1 NultcCS River 6.8 I'll abovo Wost Nuocos R 6.2 247
1 Nueccs Ri vcr 2.6 m1 above 'tlest Huecee R 10.1.1 296
1 Nuecotl Rj vor At lOOuth of West lluecos R 13.0 240 West Hueee:> dry.
2 Nueceo River At S. P. Railway bridge 18.0 216
2 Nueces River At Uvalde-Del Rio road crosoine 20.6 216
2 Nuee06 River At gaging station neor Uvalde 22.7 2$1
2 Nuocoa R1 ver At UValde-Eagle Pass road cross- 26.2 262

''''') Nueces River At S.A.U.& G. Railway bridee )1.6 249
) NueC8a River At old UValde-La Pryor road )6.) 2$6

crossifIE
) Nueccs River At gas well 5 mi liE of La Pryor 39.6 246
4 Nucces Rj vcr At L:l Pryor-Batesville road !,L.6 2!,L Pumpage added to Jll8asurement.

crossing
4 Nuccos River 3~ mi above Cinoma hridee $).0 2$$ Pumpogo added to r:lUlItluremcnt,
4 Iluoccs R1vor At old gage sito near Cinonia $6.$ 272 Pump.age added to l!lCaSUTOIl'lOnt.

1933
July 23 Nuoces R1veT At gagine station at Laguna 0 2).1

') Nuecss River 5.2 mi above west Nuoccs R 7.6 22.9
2) Nucccs River 2.6 rrd above West Nuaecs R 10.4 0
2) NU8e8r; River At mouth of Wost Nuecell R 1).0 0 W08t llueccs dry,
2) Nllocee River At S. P. Railway bridge 18.0 0
2) Nuoccll R1'lor At UValde-Del Rio road croasing 20.6 0
24 ~uecos River At gaging station near Uvalde 22.1 16.)
24 Nuecee River At UValde-Eagle Pass Toad cross- 28.2 20.6

'''''24 h'uecell R1ver At S.A. C.&. G. Railway bri.dge 31.6 16.3
24 Nuecell River At old UValde-LlI Pryor road )6.) 11.)

crossing



f"
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D1scharge~ 1n efe
Dot. Strea.m Location River Water ~.n -!-TJ.DU- 11Jl.ver - Rerosrks

1933
Miln Temp. Stream tary elon

July 25 Nueces R1 ver At gas well .5 mi tIE of La Pryor 39.6 1.2 No pumps operating.
26 Nueces River At La P!'yor-Eatesville road W,.8 4.1

crossing
25 Nueces P.iver 3! lid above Cinonia bridge 53.0 13.9
25 Nueces River At old gage 51 te near Cinonia 56.5 14.4



LOW-FLOW INVESTIGATIONS - NUECES RIVER BASIN

Nueces River June 14-30. 1939

e­
N
e-

Reachl From eaging station at Laguna to a point 3.8 mi SE of Cioonia. Tex.

A series of discharge measurements ~ns made during the period June 14-30. 1939. on the Nueccs River and tributaries.
Tex •• between the gagine station at Laguna and a point 3.8 miles southeast of Cinonis. to determine seepage gains or
losses. The river distance was 61.4 miles. The investigation was made du:ing a period of constant stage of the river.
and the determinations of gain or loss represent natural conditions. All flowing tributaries were measurej.

Diacharge, in era
Dot, Stream Location River Water Main r1bu- iver· Remarks

1939
Miles Temp. Stream taey sion

Junc 14 Nuecee River 1.200 ft above gaging station at -.2 26.6
Laguna

11 Nueces River 1,200 ft below gaging station at ••2 2S.7
Laguna

lS Nueces River At 19 m1 crossing on u. S. High- 1.6 21.6
way 83-B

lS Nueces River 1.8 mi below U. S. Highway 83-B 3.6 11.8
lS Nueces Hiver 5.4 mi above lIIOuth of West 6.6 S.6

Nueces R
16 Nueces River 4.4 rni above mouth of West 7.6 10.1

Nueces R
16 Nueccs River 3.8 mi above mouth of West 6.2 0

Nueces R
16 Nueces Hiver Just below mouth of West Nueces 12.0 0
16 Nueces River At Texas aOO New Qrlearm Railway 16.9 0

bridge
17 Nucces River At U. S. H;l.ghway 90 bridge 19.6 0
17 Nueces River 1 rni below U. S. Highway 90 20.6 0

bridge
17 Nueces River At old gage site at Tom Nunn 21.6 6.9

crossing
17 Nueces River 1 rni below gage ai te at Tom Nunn 22.6 10.0

croasing
19 Unnamed spring 2 mi above present gaging statio 24.6 0.3 Estimated.

below Uvalde
19 Nueces River Just below unnamed spring 24.6 7.3
19 Unn8l'l1ed sprl ng 100 ft below previoU!l measuremen 24.6 .2 Estimated.
19 lluecell R1ver At gaging station 4 mi above 26.6 ll.6

Hlghws)" 83



~
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Dlacharge in ere

""" Stream Location River Water """ . rIbu_ L11 vcr- Remarks

19)9 Miles Temp. Stream t.ory don

Juno 22 tJueces River 1 Mi below gagin« station 21.6 10.2
20 r;ucces R1ver At U. S. Highway 63 bridg1' )0.6 SoS
2 Nueces R1ver 1 rrd below old U1'alde-La Pryor )S.1 S.)

road crossing
2l Nueces R1ver At gas well S rrd. NE of La Pryor )600 1.1
21 Nuece:5 R1veT At La Pryor-Batesv:ll1e road 4).2 0

crossing
)0 Nueces River 3.3 11I1 below La Pryor-8IIt.!srllle 46.> 100

road crossing
29 Nueces River 3.6 m1 above Mitt-Smith crossing >000 4.6
29 Nueces R1ver At M1.tt-Smith crossiT€ 3! nd HE S)06 4.6

of Cinoma
29 Nueces River ).) mi below Hitt-Smith crossil'6 S6.9 4.1
)0 Nueces R1ver On Thoren-walker ranch 3.6 m1 SE 61.4 ).4

of Cinania
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LCW-F'L()J INVESTIGATIONS - NUECES RI VIR BASIN

Nueces River MaYt July, AFtl
Sep eilib8r 19

Reach: From o.h mi above Eaging station at LaguM to h.8 lTd SE of La Pryor, Tex.

A series of discharge measurements waB made during each of the periods May 2, 3, July 9, 10, Aug. 28, 29, and
Sept. 26. 27. on the Nueces River and Tributaries, Tex., between a point o.h mile upstream from gaging station at
Laguna and a point h.8 miles southeast of La Pryor. The river distance is h6.5 miles. The investigations were made
during periods of constsnt stage of the river, and detenninations of gain or loss represent nOl'lllal conditions. All
tributaries and diversions were measured. Tributaries not listed were rot nowing.

DischargcI 1n cra
Dut.e Stream Locetion River Water ""in ribu- D1ver- Remarks

19Lo
Miles Temp. Stream taey sion

""y 2 Nueces Hiver 0.4 mi above gaging station at -0.4 12.4
10guna

2 Nueces Hiver 200 tt above Spring Branch 7.6 54.9
2 Spring Branch At mouth, 4.4 mi above West 7.6 4.0

Nueces R
2 Nueces Hiver 3.2 ml above West Nuecea R 8.8 18.4
2 Nucces Hiver Just below West Nueces R 12.0 0
2 Nueces Hiver At U. S. Highway 90 bridge 19.6 0
2 Nueces River At old gage site 7 mi SW of 21.6 8.6

Uvalde
2 Nueces River 1 mi below present gage 9 mi SW 27.6 15.0

of Uvalde
3 Nueccs Hiver l,OClO it above U. S. Highway 83 30.4 9.3

bridge •
3 Nucccs River 1 mi below old UValde-la Pryor 35.7 6.0

road crossing
3 /o;ueces River 1,300 ft above gas well, 5 mi NE 37.8 0

of La Pryor
3 Nueces River 500 ft above gas well, 5 mi liE 37.9 4.6

of La Pryor
3 Nueces Hiver .2 mi below Batesville-La Pryor 43.4 2.2

road bridge
3 Nueces Hiver 3.3 mi below Batesville-La Pryor 46.5 12.6

road bridge



~

Discharge, 1n era
Dot. Stream Location River Water I_Ma1. ITr1bU- IOlver- Remarks

1940
Miles Temp. Stream t.ry alon

July 9 Nueces R1ver .4 mi above gaging station at -0.4 74.6
Log una

9 Nueces River 500, ft. above Spring Branch 705 64.1
9 Spring Branch At mouth, 4.4 mi above West 7.6 3.1

Nueces R
9 Nueces River J.~ mi above West Nueces R 8.8 21.2
9 lfueees River 500 ft below West NueCBIl R 12.0 0
9 Nueces R1 ver At U. S. Highway 90 bridge 19.6 0
9 Nueces River At old gage site 21.6 10.8
9 Nueces Hiver 1 m1 belo.... present gage 27.6 18.4

10 Nucces Hiver 900 ft above U. S. Highway 8) 30.4 11.3
bridge

10 Nueces River 1 IIl1 below old Uvalde-La Pryor 35.7 8.8
road crossing

10 NueCBS River •'2 mi above gas well 37.8 0
10 Nueces R1ver 300 rt above gas well 37.9 5.2
10 Nueces R1ver .2 m1 below Batesville-La Pryor 43.4 1.4

road bridge
10 Nueces R1vcr ).) mi below Batesville-La Pryor 46.5 11.0

road brtdge

Aug. 28 Nueces River .4 mi above gaging station at -0.4 56.7
Lagu~

28 Nueees River 500 i't above Spring Branch 7.5 45.9
28 Spri ng Branch At mouth, 4.4 m1 above West 7.6 3.6

Nueces R
28 Nucces River 3.2 mi above Illest Nueces R 8.8 5.4
28 Nueces River 500 it below West Nueces R 12.0 0
28 Nueces River At U. S. Highway 90 19.6 0
28 Nueces Hiver At old gage 51 te 21.6 8.2
28 Nueces Ri ver 1 m1 below present gage 27.6 1).7
29 Nueces River At U. S. Highway 8) bridge 30.6 6.8
29 Nueces River 1 llIi. below Uvalde-La Pryor road 35.7 5.3

crossing
29 Nueces Ri ver 1,)00 ft above gas well 37.8 0
29 Nueces River 500 it above gas well 37.9 .2
29 Nueces Ri ver .2 mi below Batesville-La Pryor 43.4 .3

road bridge
29 Nueces River 3.3 lIIi below Batesville-La Pryor 46,5 8.0

road bridge
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Discharge, in ds
Dot, Stream Location River Water 1_Mai' ""'bu- lver- Remarks

1940
Miles Temp_ Stream tary aioll

Sept. 26 Nueces R1ver .4 m1 above gaging station -0.4 37.5
26 NueC8S River sao it above Spring Branch 7.5 25.9
26 Spring Branch 500 it above mouth 7.6 3.2
26 Nueces River 3.2 lid. above West Hueee, R 8.8 0
26 Nueces Hiver ,00 ft belo.... West NueC8S R 12.0 0
26 NueC8S Hiver At U. S. Highway 90 bridge 19.6 0
26 NueCBe R:I.ver At old gage site 21.6 7.0
26 Nueees River 1 mi below present gage 27.6 12.1
27 Nueces Hiver At U. S. Highway 83 bridge 30.6 6.5
27 C &: M Produce .6 mi below old Uvalde-La Pryor 35.3 5.0

Co~any Pwnp road eros sing
27 Nueces R1ver 1 mi below old Uvalde-La Pryor 35.7 .1

road crossil'l:
27 Hueees River Soo ft above gas well 3709 .1
27 Nueces Hiver At Batesville-La Pryor road 43.2 .1

bridge
27 Nueces Hiver 3.3 mi below Batesville-La Pryor 46.5 7.8

road bridge



LCW n,o, IrmsTlOATIONS - IfUEC~ RIVDl BASIN

W••t Hutsell R1TeT Do'. !J:!Y. '~
Sept. 11-12, 1

~I

Problom •
• treelll-gaging
ItiMe)' count.l

FrollBlack Water Hole to diecontinued .trNa-laaing .tattoD M.r Br.ckettri.lle

To detendne gdns and lonea in .treamllow in the Weet Nuecee RiTer above the .it. ot the dhoontinued
lltation near Brackettville. Tbe reach ill 48 m:l.lellllona .nd extends 24 td.lell up.tr... trcllll t.he Edward!·
line.

~

Ruul" .nd Diecu.ll8ioDI Tbere was DO ball! now in thill reach ot the West Nuecell Ri't'e:r duriD& t.b.e.. inTeIlt.iga­
tiona. TrIbutary aprln&: now reach1n8 the rinr i. lollt in the porous rock and 1.mIIena' gravel beda. Tb' nov ot
J(1ck.poo Spring. in Zdw.rda County, 2-6 ct., dil'ppeill" ••nort d18tance below the a:>utb r4 Uclttpoo Creek. SOhwandMr
Sp:'1ngll, the onl7 other .ouree ot inflow tound, linter. fro. the lett .t • point .bout 13 adlee below t.he count.l lineJ
howner, the flow tro. t.hill spriD.ll:, J-S cf., dl••ppeare in Ie., than 4 1I1l..11 into gr.....l becla downetr... tro. th. a:>uth
ot t.he creek 1n which t.he llpr1:ng 111 loc.tod. Sev.rtl.o called. lakes and water holes found in the reach b....e been
scoured fro. the gr.vel.nd probably ban underaround spril'l(l;! that .uata1n them. At t1118s w.hr flows tro. eo_ of
those pools but it 111 usu.ll.;r lost in the gravel bed • llhort dilltance downstream. Tbe eurf.ce flOWll found 1n thie re.ch
are prob.bly • awl part ot the tot.l flow below .nd int.o the grnel d.poe1UJ.

Discharge. in cra
!Jut, StreulII Location River water ~,n ,,"u- iver- RelIIBrkll

1954 Milell Temp. Stream tary a10n

Dec. 1h eat Nuecu R At Black Water Ho1. 0 0
14 'Weet Hueees R 1 1111 below FiTe Mile Draw 4.8 0
14 West Nueces R 1/2 111 abon Two Mile Draw 7.8 0
14 W~et Nu,ces a 1800 rt above J(1clttpoo Springs 1O.S O.S F.at1.A8te

It w~ckapoo Spring At aDuth on Ma,ea ranob 10.6 68· 1.98
W:et Nuecea R 800 !t below Kickapoo Springe 10.7 62" 6.21 Larse srnel

14 ..t Huecee R 1-1/2 111:1 below Blurt Crllllk 13.4 0 End of now
14 W811t Nuecea R 2-1/2 Jd. below Bluff Creek 1405 0
14 W,et Nuecea R 1-1/2 1111 below Four Mile Draw 16.7 0
14 Weat Huecea R 1 at below Can Creek 24.3 0
14 ;West Huecee R At ICIUth of Griff.n Creek 29.) 0
14 !w,at Xu.cee R it Dutch Water Hole 32.6 0
13 Siber Lake At Schwandner ranch 37.S 0
13 ~andner Spr At Schdndner ranch 37.6 2.97
13 rwater hola Below Schvardner ranoh 38.7 0 0
13 ~eat Ihlee.a R 1/2 m abon Leona Draw 43.6 0
13 ~eet Nuece. R 2 m below Leona Draw 46.1 0
13 ~e.t Nueces R At dillcontinued atream-HSing 47.7 0

atation near Brackettrl e



El

DlIehBrge,ln ere
Dote Stree.1Il Location River Water ""n <lbo_ IDlver- R~rk8

19S5
Miles Temp. Stream tny el0n

Sept. ~ west Huec•• R At Black Water Hole 0 0
Wellt MUBces R 1 fII1 below FiT8 Mile Drew 4.8 0

HWest Musell. R 1,12 .... abon Two Mile Draw 1.8 0 At Th~n ranch
West Nutica. R 1000 tt above l1cupoo Creek 10.5 0 Beginning of flow

11 Kick.poo Spra At IIIOUth 10.7 14· 1.61 Flov ot Xichpoo Creek
1 West Musco. R 600 ft below Kick.poa Creele 10.6 81· 2.35 Oravel channel
1 W.st Musce. R 2.3 Illi above Four Mile Drav 13.4 0
1 Weet Huecea R 1.2 111 _bon Four Mile Dr.. 14.5 0
12 V8lIt Nuaces R 1.4 111111 below Four Mila Draw 16.1 0 At McNealy ranch
12 Weat NueCllll R 1 lid. below Cava Creek 24.3 0 At Brice ranch
12 West Hutlc•• R At lIIOuth of Gritten Creek 29.3 0 On DelAna ranch
11 Wost Nuecfle R At Dutch Water Hole 32.6 0
11 West Nusca. R At Silver Lake on Schvandner 37.5 0

ranch
11 5chwandner Spr At Schvandner ranch 31.6 5.14
11 W.st Nuecell R 2-1/2 IIl1 below 5ehwandnar ranch LO.I 84· 2.13 At concrete cro.aing
11 'West Nu&CflS R 2-i/2 zd abon Leona Dra" 41.6 0
11 'West Hueces R 1-1/2 IIl1 aboTe discontinued 46.1 0

strfNllll-gapag .tation
11 West Nullcea R At diacontauod str8lllll-gapl1l 41.1 0

atation Dear BrackettTllle



LOtl-FIJ:M INV.ESTIGATIONS - Ntrn::ES RIVER BASIN

West Nueces River May 13, 1941

Reach:
near UiiIOe,

From a point 1,000 ft above etream-gaging station near Brackettville, Tex. to a point 0.8 mi above 1OO\rt.h,
rox.

A series of discharge measurements was made on Hay 13, 19h1, on the West Nuecoll River and tributariea, Tex., be­
tween a point 1,000 ft above gaging station near Brackettville and a point 31 mi downstream (0.8 mi upstream tro~ mouth),
to determine the seepage gains or 108sell. The river was falling about 0.5 cfll per day at gaging station. All nowing
tributaries were measured.

Dote

1941

Stream Location
Discharge. in crs

River Iwater IMain ITdbu- Fsiver.
Miles Temp. Stream tary sion

Remarka

4.8

2.3

8.3

21.1

o

o

9.2

31.0

11.8
13.14

.8 mi above mouth

1,000 It above gaging station
near Brackettville
2.6 m1 above Uve Oak Creek

! mi above mouth
1.6 m1 below Live Oak Creek

~ay 13 Iwest Nueces
River

13 West Nueces
River

13 Live oak Creek
1) West Nueces

River
1) West Nueces

River

River was Ial~ing about 0.5 cIs per day at gagik st-'ion.

~



~-F~ INVESTIGATImlS - NUECES RIVl:R BASIN

Frio River June 26.28, 1925

!2

Reach1 From a point 11.8 1111 above leakey to a point 1.0 m1 below Concan, Tex.

During this series of meaaurements the river was at a constant stage, and the measurements represent natural
condi tions.

Discharge 1n cfs
Dote Streum Locut10n River Water I Main 'r1bu_ 1ver- Remarks

1925
Miles Temp. Stream tary s10n

June 26 EaBt Fork Frio Just above Big Spring Creek 0 1.11
River 11.8 mi above Leakey

26 Big Spring At mouth 12 mi above leakey .0S 8.1l6
Creek

26 EaBt Fork Frio 200 ft below Big Sprine Creek .1 9.,6
Rirer 11.7 mi above Lenkey

26 East Fork Frio 8.5 m:i above Leakey 3.3 12.1
River

26 Cypress Creek At mouth 8.0 mi above leakey 3.8 .96
26 Grigsby- Horton 5.$ mi above Leakey 6.3 0.14

Ditch
26 Weston-Cox 3.1 mi above Leskey 8.7 .88

Ditch
26 East Fork Fri 0 At concrete road crossing 3.0 mi 8.8 8.91

River above Leakey
26 West Fork Frio At lTlOuth 1.5 rn:f above Leakey 10.3 0

River
26 Frio River 1.0 mi above'teakey 10.8 0 Flow 100 ft, abovQ and ! mi below.
27 Frio River 1 mi above Spring Branch at 11.8 4oS3

Leakey
27 Spring Branch t m1 above mouth at leakey 11.8 13.9
27 Frio River m1 below leakey 12.3 25.0
27 Frio River 3 mi below Leakey below road 14.8 27.1

croBBing
27 Lombardy Ditch At headgate of dam 4 m1 below IS.8 11.1 Part of diveraion re-enters river,

Leakey
27 Lombardy Ditch 7 mi below leakey 18.8 S.O Estimate-
27 Frio River At road crossing 11.5 m1 below 23.3 26.4

Leskey
27 Frio River At road crossing 15.0 m1 below 26.8 3M

leakey
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Discharge, in efe
Dot. StreBm. Location River Water I~m TTl.QU_ iver- Remarks

1925
Miles T_ Stream tery sian

June 27 Frio River At Concan - gaging station 31.3 40.5
27 Frio River Ii mi below Concan 32.3 3M
27 Frio River 23! mi below Leakey 35.3 20.1
27 Frio River At road crossing 26 m1 below 37.8 6.30

Leakey
28 Frio River ! rni below road crossing 26.3 mi 38.1 2.5 Estimate.

below Leakey
28 Frio River .1 mi below road crossing 26.5 38.3 0 No now below long deep pool.

mi '.:>elcw Leakey

-
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LOIV-rLO'N IllvrS1iGJ.T]O!iS - raJE.(:~ RIVER BASJN

F'rlo River ~:ay 11-23, 19$4

~l From 'tlol! Ranch on East Fork 11 rII1 above Leakey to er.d of flow 3.1 n1 below gage at Concsn" Tex.

During the period ~:ay 11-23, 19$4 a series of discr.;argf' "leaSurcMCnts was Illllde on the Frio River, Texs~ frcM Wolf
Rancr., on the ~st Fork about 11 miles u~9tream froM Leakey, to the end of flow about ).7 miles downstream froM caging
station at Concan. These l!lE!asure;,ents were made pr11'18r11y for a ground water study of ga11'18 and losses in river flow
and no attempt was ~adc to measure all tributary 1r~10w. The gaging station record ot Concan indicated that the river
maintained a c'.)nstnnt flow durifl£ the investieation.

D18charp,t'. in cra
Outf' StrCClm Location R1ver Water ~" r lDU- IUlVcr- Remarka

1954 MileR Tcl!lp. Stream 'My s10n

~:ay 22 East Fork Frio On Wolf Ranch 3,)00 ft above 0 2.25
River uapor dam

23 E:wt Fork Frio On Perry Ranch 60 ft below SIl\I111 4.1 2.11
River falls

23 I:ir Sprl r.g On Perry !{anch 190 ft abovo 4.' 75 4.58
Creek SI".al: (~an

20 Irri eat.ion 2 m1 N of Rio Fr1(l Post Orrico 1tS '.40
Conal

19 F'rio River 185 ft above Buff:l1o Creek 2O.~ 12.8
18 F'l"io Rj vel' 1,500 ft below Fam Road 1050 2,:.5 19.6
18 Prio :liver At Garner Park concelldon bldg. 24.6 18.)
20 Frio River 2,000 ft below Cherry Creek 26.5 19.$
17 Frio Hiver 200 rt below concrete road cros:! )0.0 20."

i fig 4 l'li above ConCan
17 Frio Hi vcr At gaging ~tat1on at Concan '>4.a 11J.1;
17 Frio 11i'ler 2,800 ft b~low F~~ols D'M 35.6 9.44
1"1 Frio River 6,c~ ft below Fo~olll Dam 36.51 3.27
17 Pr1", !-I1VI'Z' 6,l(() !t "'..10\0- E:h~1:; ),'r. ;0,$ 0
1~ }'r!o Hi vcr ),200 ft ~bove Er~vcl d8~ 31.!1 2.1]
11 Frio :'.1vl;r 1,500 ft belo~ er3yol dAm 35.1 .72
18 Frio R1v,>r 3,300 ft ';)~lo\ol gravel dam 31.5 0



L()hFl.a-' INVFm'IQATIONS - NUtx:ES RIllm BASIN

Frio Ri"er Jan. 4- 7, 19S5
reb. 14-15, 1955
SUit. 7-10, 1955
J y go: 9, 1957

Reachl FrOlll Prade ranch, 16 .11es above Leakey to gaging ~tation at Concan, Tex.

Probleml
stone upstrealll

To detendne gains or lo~aes in streamf'low in the reach of Frio River that ie on the Glen Rose liJle­
fro. the stream-gaging station at Concan.

....
'i(l

Results I No ..tarial losses were found in the reach investigated which coven 39.5 mles of the main atreM
and n.d lilies of its main tributary, East Frio River. The Frio River, East Frio RiTOdr and IIlOst of the tributary
"treams above Leakey have headwater springs that issue from the Edward!! and associated UJDestones. These headwater
"pring!! together with springs in a SJflall area in tbe 'licinity of the Real-Uvalde COWlty line contribute the greater
part of the stre8lllfiov foWld in thie investigation. The springs and seeps in the county line arll8probably flow from
the Olen Rose limestone.

Discuaeionl Current-Wlter measurement:! vere made at points of critical tnterestj field estillates were _de 1I1ere
novs vere emeil or un:1mportant. No attellpt wae made to pace the diacharge measurelllents with the rate of change 1n
flo'" as the investigation progressed downstream. The channel was investigated. throughout the reach, and the lD8asure­
"ents were made &II rapidly and as thoroughly as possible. The rate of change in flow vas determined at the Concan atre.....
gaging station. Flow was not stable during the investigstion, a condition nor1ll81 for this streaml it is probably not
possible to have euble base flow conditions in any of the streams that head in the Edwards plateau. Related condi­
tions during the investigations are indicated by two determinations of dillcharge at the Concan stream-gaging station
for each set of measurements.

"Spring Branch" that flovs froll. the river gravels at Leakey i8 probably flowing riTer vater that had disappeared
in the gravels further upetreanl and should not be considered a tributary contribution.

Several channel dalllll were located, each with emall storage capacity. The only diversion of cODllequence found V8llI
an irrigation canal that diverts from the left bank about 2 ndles upstream frol'll Rio Frio. No portable irrigation PUJlPll
were located but e..ll acreages were noted that probably are irrigated durina: the growing season.
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1955
Stream Location

Discharge,1n era
Riverlwater iver-
Miles 7emp. slon

RemurkG

6 I East Frio Rive'

o I East Frio Rivo

6 lEast Frio Rive
6 East Frio Rive

5 East. Frio lliver

5 Spring Branch

5 East Frio Ri veri
6 Tributary

6 F.ast Frio River

6 Cypress Creek
6 M:lt Frio Rive:

Estilll8ted; rock channel.

Rock channel.

Rock channel.
Rock chamel.
Estimate; sa~e as upstream mess.
Gravel channel.
&timate.
Rock and gravel channel.
EstiAate.
Rock channel.

Rock channel.

Gravel channel.

Gravel channel.
Gravel channel.

Rock and gravel charmel.

Rock channel; spring at cave
O.? lIl1 upstream.
Rock channel.
Estimate.

Rock channel; head springs
0.5 rni upstrea:n.
Rock channel.

Gravel channel.
Gravel channel.

Gravel channel.
Wide gravel C~1nel.

Wide gravel channel.
Wide gravel channel.

.1

.1

5.30
.1

4.80

a
a

6.t-J

1.1)

1.52
1.52

.89
2.(,1

1.'4

1.ll

1.22

1.67

1.92

a

3.82

4.47

6.11

5.09
a
a
a

0."
a
,

onun

6)0

660

n ,t

1.4

16.1

o
.5

.6

2.2

2.)
).0
).7
4.5
6.0
7.S
7.9
9.9

11.6
lll.S
16.1

,tat16 miles abovo Leakey to g ag1~

1.3 rni below Perry ranch
From left; 1.0 rni below Perry
ranch
At road, above Cypress Creek;
50? m1 above Frio River
At mouth; 5.1 mi above Frio R
At Harrison Stockade ranch; 2.0
rni above Frio Ri vel'
2 rni above Frio River
Above bridge on Grady ranch; 1.0
m:1 above Frio River
200 ft below bridge on Grady
ranch
At lIlOuth

Above u?per dam on H. Eo Butt
ra:,ch; 11.0 rni above Frio River
100 ft above spri ng; 009 lIIi
above ~Tio River
Near Jll)ut.h

AtPrade ranch
At first crossing below Prade
ranch
At second crossing below Prada
ranch
1-1/2 mi below Prada ranch;
below dam
2.2 mi below Prade ranch

R I3.2 mi above mouth
R At small daM near mouth

0.6 mi below West Forte Frio R
1.3 m1 below West Fork Frio R
2.2 mi below West Fork Frio R
At mouth
500 ft above Kent Creek
At lIOUth

2 mt below Kent Creek
Just below Lewis ranch airfield
1-1/2 m1 abovu Leakey
At mouth of East Frio River

Frio River

Frio River

Frio River
Frio River

FrOIll Prada ra x'

Ii Frio Ri vel'
L W. Fork f'r:1 0
4 W. Fork Frio
L Frio River
L Tr.lbutary
4 Frio River
4 Bluff Creek
L Frio River
4 Kent Creek
S Frio River
5 Pri 0 River
5" Frio River
5" Frio River

5 East. Frio River

4
4

4

4

Jan.

>-'w
W

I



Dtot.c

1955
St.re6.1Il Location

Diecharge~1n cfa
Rlverlwater 1 RBln ITrlbU- ~ver­
Mile. Temp. Stream tary sion

Remurke

Rock chamel.
Rock and gravul channel.
Not mea8ured. Moen daily d!8­
charge trom recorder record.

D!yerte: troll left. bank at river.
Gravel chennel.
Rock channel.
on lett bank.
Gravel channel.

Rock channelj "raYel banka.
EIltimate •
Wide graYtll channel.

Gravel chaMel.
Cravel channe1J probably
floWing rivtlr wat.er.
Oravel channel.

J.ll9

.6

0.5

ll.!:
9.62

1).0

21.6
22.3 6.49
26.S a.'L
26.5 620

29.5 540 11.1

17.0 0
11.1 650 4.,6

19.1 620 10.6

,nued
Road crossin~ at Leakey
Road erossins at Leakey

Frio River eon
6 Frio Rinr
b Sflring Branch

6 frio Rinr

6 Irrigat.ionClnaJ
6 frio River
6 frio RiTer
6 Cold Spri flge
7 Frio RiTer

71 f'r:lo River
7 frio R:lver

10 fr~o Rivor

At Ranch Road 1120; 2 mi below
look",
2.7 II'd abon Rio Fr:1 0

At road; 2 rd above Rio Frio
Just ebove Cold Springe
At mouth
At Carner Park; 1.100 ft above
concession building
2.6 IPI1 ebove Concan 3$.1
At gaging station at Concan )9.5 I 510

At gaging !ltation at. Concan 39.5

F'rOIll Kent Cree 6 miles above Leake to a i t:! 0 at Co can
lL lover a ve Kent. ree • ;;01
14 Kent Creok At mouth 7.9
11.1 fr:!o River At lIIOuth of East FMo River 16.1 0

Feb.

Jan.

....
~

14 IEaat Frio River

1L ICypre811 Creek
11.1 Eut Frio Rive:

1L IEast Frio Rive:
11.1 Eut. fr:Io Rive

At road above Cypren. Creek; 5.2 I ­

mi above Frio River
At JIIOuth; 5.1 IIIi above Frio R 1­
Above bridRe on Grady ranch; 1.0 •
1111 above Frio River
200 rt below bridge on Crady rard'll -
At. mouth 16.1

6So

66°
o

So95

'00
o

'.S'

Gravel ctwln61.

F.:It1l\'18tej gravel chenncl.
Wido gravel chAnnel.

Rock chamol.
Wide gravel channel. No
defined low water channel.

lS

lS
lS
1a

Frio River eon
Frio River

frio River
frio Riur
frio River

n"od
At Ranch Road 1120; 2 lid below
Leakey
2.6 IIli above Concan
At gaging station at Concan
At gaging station at Concen

19.1

,S07
39.5
,M

S9"

sao
S9°

1L.l

160S
17.2
16.0

Gravel channel ..

Rock channel; gravel banke.
Rock and graTel channel.
Not maaurod. Hean daily dia­
cnarge trOll recorder record.



I
Discharge, in era

Dote Stre6m Location River Water
MalnDf~~bU-I~~ver- I RetllIlrks

1955
Miles Telllp. Stream tory aion

FrOIll Prada ran 16 rrd. above Leakov to l7iIi~ tiDn tCo ",n
Sept. 8 rlO tuver At nyo:rau.uc rnl on Praae ran 0.

5
0.03 I I I Rock channel.

6 Frio River At firat crossing below Prada 0
ranch

6 Frio River At second crossing below Prade .6

860 1

0
ranch

6 Frio River 1.1/2 11I1 below Prada ranch; belm 1.4 1.95 I I I Rock channel.
dam

6 Frio River 2.2 m.i below Prade ranch 2.2 89" 2.20
1.53 1

I Rock channel.
6 W. Fork Frio R 3.2 Jll1 above lllQuth 2.3 620 Rock channel.
6 Frio River 0,6 m below W. Forle Frio River 3.0 630 2.94 Gravel channel.
6 Tributary l.~ 11'1 below W. Fork Frio Rher 3.7 0
8 Frio River 2.2 mt below W. Fork Frio River 4.5 610 3.33

1

I Rock channel.
6 Bluff Creek At IIlOUth 6.0 .3 EstiD'IBte.
9 FMo River SOD it above Kent Creek 7.6 760 3.21 Rock channel.
9 Kent Creek At IIlOUth 7.9 .IS
9 Frio River 2 IIli below Kent Creek 9.9 770 2.11 Gravel channel.
9 Frio River Just below Lewis ranch a1 rfield 1l.6 0 Wide gravel channel.

.... 9 Ow) Hollow At mouUJ. 1l.6 0
w 9 Frio Ri ver 3 /IIi below Lewis nmcb 14.5 0 Wide gravel channel.

'" 9 Frio River At Highway 83 16.0 0 Wide gravel channeL, 9 Frio River At lIIOuth of East Frio River 16.1 0 Wide gravel channel.

7 East Frio Rive Above upper dam on H. K. Butt - 0 Rock channel.
ranchJ 11.0 ~ above Frio River

7 lEast Frio Rive At upper daa on H. E. Butt ranch - .63 I I Rock channel.
7 East Frio Rive Just above Sprine Branch on Parr;: - 750 M5 Rock channeL

ranch 6.9 above Frio River
7 Spring Branch ISO It above lIDuth - 730 4.0 Rock chaMelJ sprine

0.7 lTd. upatrelllll.
7 East Frio Rive 1.3 llI1 below Perry ranch - 630 6.45 Rock channel.
7 Tributary From leftJ 1.6 m1 below Perry - .02 Estilllllte.

ranch
7 East Fri 0 Rive Above Cyprese Creek, at road S.2 - 860 5.57 Rock and gravel channel.

lid. above Frio R1ver
7 Cypress Creek At mouth, S.l IIli. above Frio R - no .09 Gravel channel.
7 East rno Rive At Harr1eon Stockade ranch; 2.6 - 790 .36 Gravel channel.

lTd. above Frio River
7 East Frio Rive Above bridge on Grady ranch; 1.0 - .0 Oravel channel.

m1 above Frio River
7 East Frio RiTe 200 It below bridge on Grady - 710 .76 I I Rock channel.

ranch
9 IEast Frio Rive At lIDuth 16.1 0 I I Gravel channel.



Dote Stream Location
D16charge.1n era

River[Water I Main ITd6u- Fsiver­
Ml1es Temp. Stream tary slon

Remarks

9 Irrigation canai
9 frio River
9 Frio River
9 Cold Springs

10 Fr1 0 River

9 I Frio R1ver

Gravel channel.
Rock and gravel channel.
Not lIleasured. Mean daily dis­
charge troll recorder record.

Gravel channel.
Gravel chaMel. Probably
tlowing rher water.
Gravel channel.

2.96 I DiTerte frOM lett bank ot riTer.
Rock channel.
Rock chaMel.
on left bank.
Gravel channel.

o
720 1.86

61° 6.40

78°
620 4.60
630 6.44
730 I 0.6
7SO 10.6

81° I 6.37
640 6.49

8.2

21.6
22.)
260$
26.5
29.$

3$.7
390$
3M

17.0
11.1

19.1

crossing at Leakey
croning at Leakey

At Ranch Road 1120, 2 Jd. below
Leakey
2.1 m above Rio Frio
At road, 2 m1 above Rio Frio
Just above Cold Springs
At lllOuth
At Garner Parkj 500 ft above
concesston building
2.6 m. above Concan
At gagine station at Concan
At gaging station at Concan

con~ued
""ad
""ad

Frio Ri't'er
Frio River
Spring Brancb

10 IF'r1.o River
10 Mo River
I) Frio River

19$$
Sept. 9

9

Fro.... oint 6 iii stream from confluence vi
8 0 ver • owes or 10 R
8 Frio RiTer 500 it aboYs Kent Creek
6 Itent Creek At lIX)uth
6 Frio Rinr 2.0 m1 below Kent Creek
8 Owl Hollow At lIlOuth
6 Frio River Just below Lewis ranch airfield
8 Frio Ri"er 1-1/2 11I1 above Leakey
6 Frio River At JIOuth of Eallt Frio RiTer

Oravel channel.
EatiNatej grayel channel.

Gravel channel.

OraTel channel.

Wide gravel channel.
Wide gravel channel.
Wide gravel channel.

OraYel ohannel.

Rock channel.

etatiin at Concan
SIIlOOth rock channel.
Smooth rock channel,

.94

.01

8.$9

3.20

1.04

13°

74°i6.1

E&s Frio ver tb Rani
• •

7.8 880 6.69
7.9 I 1.78
9.9 81' 4.$2

11.6 I 0
n.6 a
14.$ 0
16.1 a

79°At road above Cyprese Creek; 5.2
Illi above Frio River
At JIlDuthj 5.1 111 above Frio R
AboTe bridge on Grady ranch; 1.0
iii above Frio R1ver
200 ft below bridge on Grady
ranch
At JIlDuth

9 I East Frio Rive

9 lEast Me Rive

9 IEast Frio RiTe

9 ICypreaa Creek
9 East Frio RiTe

19$7
TuIY....

\i\

1M 0 Hiver cont'
9 [friO HiyeT
9 Spring Branch

9 [FriO RinT
12 Frio River

=ed
Road crossing at Leakey
Road crosll1ng at Leakey

At gaging station at Concan
At gaging station at Concan

17.0
17.1

39.$
39.5

80°
70°

88°

1.$9
10.8

j~:~

Gravel chaDne1.
Grnel channel. Pro)ab17
tlowing r1nr vater.
Rock and granl channel.
Not aeasured.. Mean dall;r di...
charge tro. recorder record •

•
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~-~ INVESTIGATIONS - NUECES RIVER BASIN

Frio River July 1, 1931

Reach I From road crossing above Concan to road croasing belo'll Concan, Tex.

Discharge measurements 'IIere made to determine seepage on the Frio River from Concan to Uvalde-Concan road crossing,
Tex., July 1931. During the investigation the river was at a constant atage, and the measurements represent the natural
conditions. No diversions from portion of river covered by measurements; no inflow from tributaries.

Discharge, in crs
Dot, Stream Location River Water ""'n ribu_ iver- Remarks

1931 Miles Temp. Strea.m tary sion

July 1 Frio River At Concan-Leakey road crossing 0 112
1 Frio River At gaging station at Concan 1.0 114
1 Frio River 11 m1 below gaging station 2.5 116
1 Frio River 3 m1 below gaging station 4.5 107
1 Frio River t m1 above Uvalde-Concan road 6.0 66.3

crossing



>-'
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l.OoI-:f'L()f INVESTIOATIONS - NUR:ES RIVm BASIN

Frio Hiver November %6 and
December ,19)2

Reachl From stream-gaging station at Concan, Tex. to u. S. Highway 90 crossing near Knippa, Tex.

Discharge in era
Dote Stream Location River Water Maio I'J'ribu- iver- Remarks

1932
Miles Temp Stream tary sion

Nov. s: Frio River At gag:1ng station at Concan 0 233
5 Frio River 1.2 Ill1 belOll gaging station 1.2 226
5 Frio River ).0 m1 below gaging station 3.0 2$3
6 Frio River ~ m1 above Uvalde-Concan road $.0 220

crossing
6 Frio River At road crossing on uvalde· 16.$ 0

Sabinal Highway

Dec. 20 Frio River At gaging station at Concan 0 124
20 Frio River 1.2 IIIi belOll gaging station 1.2 106
20 Frio River 3.0 IIIi below gaging station 3.0 123
20 Frio River 1 IIIi above Uvalde-Concan road 5.0 98.8

croslling
20 Frio River At road croaaing on Uvalde- 16.$ 0

Sabinal Highway, U. S. H1.ghway 9C

No diverllion r inflow during investigation.
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L()i'-P'I.CM IWmfIOATIONS - NUECES RIVER BASIN

Dry Frio RiTer Dec8lllber 16, 1954
Septe.ber 9, 1955

January 15-16, 1956

Reaches I Frolll a point 2.0 lIl118s aOO.,e Real-Uvalde countyUne to a point 2.2 .:Uea below etrealll-gagins etation
near Reagan W.lle, Tex.

Frolll a point 10.2 ndbe upetrearn troll R.al-Uvalde county Uno to • point 1.9 lI1.lea below atre....gagins
etltion near Reagan Wella, Tex.

Frolll a point 10.2 Jdlee \.q)lItream trolll Rell-Unlde county Un. to atre&ll-gaging atation near Re.gan
Wella, Tex.

ProblCl1l: To deterrdne gaina and loesee in the Dry Frio Ri"er in the reach that ill on the Olen Roee lillOlltone above
the .treaM-gaging .tation near Raag.n Welle, Tex.

Reaultel Data obt.ined in the three sete ot lIIeaeureaents indicate that no uterial loaeee other than than noruJ.ly
attri6Utfid to evaporation and tr.napir.tion occurred in the 28 1I11ell ot channel in.,nt1gated. A t_ pointe were tound
where the now partially, and in ona Calle wholly, dia.ppeared into tho ri.,er gravelel in every iN!!tance. the water 800n
returned. to the lIurtace with DO .pparent louee. The atrel.llitlow. principally frolll the Edwarda and ueociated l1Jlestonee
gradually increaeed. between the In! tial point and the gaging station•

Although the llcope of thesa investigatioN!! did not include any portion of channel bel.ow the gaging IItatlon near
Reagan Wells, observ.tiona were ..d••t and below the point of contact of the Glen ROlle and the EdwarcU u.e.tone, thh
point being about two JLilell lurther dovnatre8ll. In 1954 and 19S5 .11 of the now disappeared ln the gr..,al dapoll1ta
ill\ld.ediately after cl"Oell1ng the fwlt line that aarks the upper contact of the Edwarde UMetonO.l in 1958 the Edward8
absorbed the 28 cfa of llow within the first two 1I118e of channel below t.he f.ult Une.

Discussion I Current-lIl8ter lIIeasureantll were _de at aU pointe ot critical internt am .t all pointe where appre­
ciable alllOunt8 of flow w.re imolnd, _rcy sll811 nowll were eati_ted. No attll!llPt vaa ..de to pace the di.cb.arg••asur..
Jlentll wi th the rate of ch.nge in tlov all the inv83t1gation progreued downstream. Tho chaMel vaa inveet1gated throughout
the raach and the diecharge lIElasurelll6Rts ware ..de aa rapidly and .. thoroughly all poa8ibl.. Tbe rat. 01 chanse in now
waa detenained at the Reag.n Welle atre8lll-tj.ging atation. Flow was pr.ctic.ll,. conatant during th. 1954 aDd the 1955 ift­
voatigotioM, and waa slowly decreasing during the January 1958 period, recorder record ahowing a deer.... in now lroa
28 to 27 cfs from January 16 to 201 it probably is not posaibl. to have. constant r ..te of tlow in thi. reach it any
appreciable alllOunt of 110Y ia present, near conatant flov being tound only when r.te approaches sero and .,err ...u. now
r8llla1na. Whenenr possible, aeaaur_enta were ..de on rock atrearrj)ec1 to elhdnat. poaaib1Uty of underllow tbrougb the
gravels; hove.,er, 001,. two eectiona wllre found in which it was Judged that total flow v.a llleaeuredJ tbe larse gr..,el d.­
poeita in this Canyon atore conaiderable w.ter, and water probably percolatea through the granla .t near17 all ot th.
llIeaauritr& sectione. No channel duls vere located on the ..in atren. Several portable irrig.tion pUJ1P8 vere found, gad
to irrigate small acre.gea ot aUalra .nd other feed crops. Thia un pro~bl.;r is a.all but _,. be dsniticant clurln& the
growing ae.lIon when natural lo88ell are high and alllOunt8 01 atreaJlflow are small.

Unlike adjacent atrearu that bead in the Edwarda plateau thia atr... does not obtain aignificant alllOunta ot baa. nov
rro. the reach ot ch.nnel that 18 on the Olen Ro88 l1aeetone, vh1ch ln thia region DOnn onlT a lImal1 area along the tloor
ot the generall,. deep, narrov cal'l;7On.



Do" Stream Location
Diaeharg~. 1n era

River IW&.ter I"'" ITribU-ID1ver­
MUea Temp. Stream tary alon

Remarks

16 Dry Frio River 400 tt above gagin(l; statlon
20 Dry Frio River 400 tt above gaging station

16 Dry Frio River Below gravel lord

16 Spring
16 Trlbuhry
16 $pri n8
16 sprtne
16 Dry Frio River
16 Dry Frio River
16 Tributary
16 f'usch Creek

ne tol a point 2.2

20.9
20.9
21.1
21.2
22.6 I 60° 1 1.17
' ••1 6,0 1.63
'S••
'S.9

26.11 6.° 1 1•99
2b.l 2.0

ElJtilllAte.
Gravel atre..bed.
ElJt.1aate.
Estiaate.
Oravel channel.
Rock atre8Jllbed.
Gravel channel.
EatilUte. Rock atrelUlbed with
gravel bankll.
Sl'IlOoth rock stre8llbed.
Not lIIe8llUred. Fro. autolll8tic
recorder record.
Gravel channel.

Gravel channel.
Eataate. Oft gravel.
Rack channel.
Gravel channel.
EstilUte. On gravel.
Estimate. on gravel.
EstllUte. On gravel.
Eat1lllate. On gravel.
EatilUte. on gra.vel.
Rock channel.
F.4timate. Rock channel.
Gravel channel.
Rack atreamed.
Rock etre3llbed.and. gravol banks.

lea belov et*eall-~a~ station

.1S
o

.1

.1

o
••

o

o

o

o28.2

6"1 10.08.9 0.2
n.l
ll.l a
12.2 1.0
13.1 0
13.3 0••
13.9 0
14.2 0.1
10.7
15.3 1.0
16.4 .9" 1.29
16.8
18.7 550 1.24

At grnel tord

At MOUth

JI11es above Real-Uvalde county
a. Tex.

1,500 It above lftOuth
At natural rock tord to ranch
Juat aboTe tr1butliry hl::l1I right
At muth
0.2 mi below gravel ford trom
ranch
On right bank J 300 It from riTer
From right
On right bank
On right bank
20 It below 'FM lOSl
400 tt below tributary
From lett.
Near JIIOuth

Fro. a Koint 2W
near eMan

Dry F'rl 0 ver
Dry Frio R1vsr
Bi~ Burn Creek
Dr:r Frio Ri"er
Dry Frio River
Dry Frio River
Dry Frio River
Dry Frio Rinr
Dry Frio River
Mine Creek
Dry frio River
Dry Frio Rinr
Honey Creek
Dry Jl'r1o RlTttr

19S.
Dee. 16

16
16
16
16
16
16
16
16
16
16
16
16
16

g

From a point 1 2 miles upstream from Real-Uvald coun line to a tint 1. l'Ililes below stream-ga.dnll: station
near a an W sex.

19S5
SePt:"""9 IDry Frio River

9 Tributary

9 JTrout':h Spr:1rt8

300 It above cedar hunting cabin
Frolll right

On lett bank

o
0.1

0.'

1.S
o

•S

~tilllate_ Rock and. granl CMMel
Rock channel. 6-tt. d8II SO tt
above lIOuth. Lake tull •
E:it.:1Jute. news tro. bluft
25-30 tt aboYe r:1Y6r.



Ibte Stream Location
Diach£\.rge. 1n cfe

Riverlwster IMOln lTi'lbu- FeIver-
MUee Temp. StrCGm tary eion

Relllarka

From a point 10L2 miles upstreu frolll Real-Uyaldel coun'

On gravel.
On graYel.
On gravel.
On gravel.

Est1a1te ..
Rock at.realllbed.
Rock atrea-.bed ..
From auto..tic recorder record.
Gravel.

btiute.

Rock atroaabed and gravel banka.
Rock a tre8-lllbed and. gravel banks.
IOravel.
EstiJll8te.
Ea tilll8te •
Oravel.
lAtfmato. On gravel.
Rock atrealllbod.
Gravel.
letimate.
Estillate.
ElatillUlote.
EatiJlla tA.
Oravel.
EatilUte.. On gra.,.l ..
Rock channel. Measured 100% of
nov here.
Rock .trealllbed and gravel haw.

MUeelblllov atr"ft~gaging atation

.1$
o

.03

o

B5° I .BB
830 1.24

1.2
o

o
1.0

.2
1.5

.5
o
1.0

80° I 2.B2

8Jo 1.68

linelto a ~lnt 1.

74° I 2.56
770 2.24

o
.B
.2

o
1.0

20.9
21.1
21.2
24.1
26.1
26.1
28.0

1B.7

o.B
2.5
6.2
7.4
7.7
B.2
B.9

11.1
11.1
12.2
13.0
13.2
13.5
13.7
lh.5
1$.3above natural rock ford to50 tt

ranch
0.2 IIl1 below gruel ford fro.
r~'"
On right ta,nlc
On right bank
on right bank
400 it below tributa17
400 ft. above gaging station
400 It above gaging atation
At gruel ford

near Reil an W 118 Tex~ continued­
Dry 0 ver e ow roc oro
Dry Frio River 50 ft above rock ford
Dry Frio R1ver -~

Dry Frio R1"Dr --
Dry Frio River -~

Dry Frio Riyer At gravel ford
Dry Frio River ~.

Big Burn Creek At nouth
Dry Frio River
Dry Frio River
Dry Frio R1ver
Dry Frio River
Dry Frio R1ver
Dry Fl-io RiYer
Dry Frio River
Dry Frio RiTer

9 IDry Frio Ri"er

9 Sprinc
9 Spring
9 Spring
9 Dry Frio River
9 Dry Frio River

1.3 Dry Frio RiTer
9 Dry Frio Ri"er

19S$
Sept. 9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

~....

IS lOry Fl"io Ri"er 115 ft aboTe rock ford

Fro. a oint 10 2 milee
near oa an ex.

195B
Jan:i5

1$

1$

Dr7 Frio R1ver
Tributary

Trough Spring

)00 ft above cedar hunting cabin
'Fro. right

On left bank

o
0.1

0.2

o.B

43°

47"

1.99

J.9$

•OS

1.00

Rock and. gra"el channel •
Eatlll8te.. Rock channel.. Dall
SO ft abovo l'IOuth ..
Eatillato. nO\la from bluft
2$-30 tt above riyer.
Oravel channel.



near Reagan
Jan. IS ITri6Utary

15 IDry Frio River
IS Tributary

161 Tributary

16 Dry FrIo River

16 Spring

16 Tributary

16 Dry Frio RiTer

Remarks

Rock atreBlllbed and gravel banks.

Estimate. Thill sprirc bas had
lone: use all doaolltic supply.
Oravel. May bave underfiow.

E9t1..mate. Spring located 1/2 II1i
uplltreu from riTer. Flaw dill­
appears in gravel before entering
river.
Rock lltreambed with gravel bankl!l.
~t1.llate. rnters river over
low rock ralls.
Rock lltre8lllbed with gravel bankB.
Gravel cnannel.
Gravel channel. Natural gruel
dam 300 It (est.) long.
Gravel channel. Seepage from
botb banks •
~ti_te. Gravel channel.
Rock streambed with gravel banks.
Rock channel.
Estimate. loolle gravel atre8Jllhed.
Gravel. Probably fiow below
gravel.
Loose gravel atreari>ed.
Est1mate. Probably flow below
gravel.
Rock streambed.
Rock channel. Meallured loo'c of
now here.
Estill\Glte. loose gravel lltreambed.
Esti.1llate. Rock strc8lllbed.
Small seeps from high alluTi \a
banks.
Est1nlate. Gravel lltreubed and
high alluvi\Ull banks.
Rock Iltreambed and gravel banks.

05

.0

.02

.2

.6

.0

.5

.0

.4

.0

.15

005

57" 1 20.3

550 119.1

•15
59° I 11.53
590 1.11

510 I 3.14

0.0

56° I 4.33

49" I 11.76
~)l0 14.8

49" 1 3.44

2.3

2.5
2.6

21.1

20.9

><),9

16.3

16.7

13.0
l3.1i

U,.7
15.3

16.4
16.6

4.6
6.7
6.7

7.7

6.3
11.1
12.0
12.0
12.1

Discharge, in era
Riverl'",ater IMain ITrlbU- FsIver­
Miles Te~p. Stream tary 510n

Location

8, TeX.
t

contlnu
'JI rlgb

From left.

20 rt below gravel ford

0.2 JII1 below gravel ford from
ranch
on ri ght bank; 300 1't frolll r1'Yer

From right; juat below apring
dr••
100 tt above rock ford to
hunters cabin.

2 lIilee upstreu fro. Rea1-UT81d~to atrfam-sa*DI Ilta~
e Ad

From right
600 rt. above lDOuth
25 tt. above tributary trolll left
From left
From right

From left
Frolll right

1,500 tt aboTe JIIOuth
50 it above natural rock ford
to ranch
From right
From right

So ft below rock ford
From left
At gravel croaail'@:

100 ft above rock ford
Fl"0lI'I right

Stream

P'roll • point 11

16 Mine Creek
16 Dry Frio River

16 Tributary
16 Honey Creek

IS Dry Frio R1ver
15 Tributary
15 Dry rna River

IS Dry Frio River

IS Tri butary
IS Big Burn Creek
15 Dry Frio River
IS Tributary
15 Tributary

IS Tributary
IS Tributary

Dote

1956

....
~

'"



~
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Discharge, in era
Ilti.lc Stream Location River Water

~'" Imou- 1ver- Remarks

19$6 Miles Temp. Stream tury sian

Fro•• int1 2 l'Ililes stream fro. Real-Uvald uo= line to str om- • .to ion
near Rea an , ex. uon nu

Jan. 16 Spnng on ngm. oanx; JUSt. above hunter 21.1 0.3 Estimate. Flovs from crevice
cabin in bed of rock draw; 100 it f'rQ1ll

river.
16 Spring On right bank J 400 It below 21.2 .3 Estimate. S1c1Iar to above

hunters cabin &pring; 25 ft froll'l river.
16 Tributary From right 24.0 .7 Estimate. Rock channel. ""te",

river over low falla.
16 Dry Frio River 400 ft below tributary 24.1 $9" 22.0 Rock streambed with gravel bar

on lett.
16 Tributsry From left '$.9 .$ Estimate. Gravel; spring re-

ported 1/2 JII1Ie upetre8lll.
16 F\lsch Creek From left. Above croee1ngJ '$.9 $9" $.6' Rock: streambed with gravel bank.

1,500 ft above mouth Reportod to have headwater spr:l.nga
16 Dry Frio River 600 It above gaging statton 26.1 $70 28.0 SDlooth rock channel.
20 Dry Frio RiTar At gaging atation 26.1 27.0 Hot lleal5ured; from automatic

recorder record.

.
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LCW-F'I.Gl INVFSTIGATIONS - NUECES RIYm BASIN

Dry Frio River June 28, 192$

Reach: From Clark's Ranch house to a point 9' miles below Reagan WellS, Tex.

D1Icharge. in ere
Da.t.c St.rellm Location River Water ~Ma'n r'~'bU~ U1ver- Remo.rka

1925
Miles Temp. Stream "'ry don

J'me 28 Ory Frio River At Clark Ranch hOu:lB 6 mi above 0 005 E'.8timats .
Reagan Wells

28 Dry Frio River Near Hurd School 3.6 m1 above 2.4 1.65
Reagan Wells

'6 :-!1 no Crook At Hurd School J.$ 11I1 abovo 2.5 O.S Estimate.
Roag:m Wells

26 Dry rrio Rivcr i mi below Reagan wells 6.S S.16
26 Dry F'rl0 River 4, mi below Reagan Wells 10.5 6.74
28 Dry Frio R1ver 8 mi below Reagan Wells 11,.0 9.66
28 Dry F'r1o River 91 11I1 below Reagan Wells 15.5 0



~-Fl.ON INVESTIGATIONS - NUECES RIVER BASIN

Reach:
10cateaTI'.L

Sabinal Hiver

From a point 8 miles upstream from Vanderpool,
miles doWIl8 tream from Utopia, Tex.

December 15-16 1954
September IdC1f, 1955

Bandera County to gaging station "near Sabinal".

'j;.
~

Probleml To determine gains and 10sBes in river flow in the section of Sabinal River channel that flows on the
Glen Rose limestone fomation above the gaging l!Itation "near Sabinal".

Resul ts 1 No conclul!IionB could be reached due to insufficient flow 1n the stre&lllS involved. The larger flows found
in December 195h over those found in September 1955 were probably the result of decreased evaporation and transpiration.
The 1955 investigation was made prior to first frost and no doubt the December flows were collqlarable to the preceding year.

Accuracf of Resultsl Only a few actual current-meter measurements were possible but those lll8de were rated "Good - 5%".
A conaiderab e nUil'lber ot estimates were made of small £lows, which are important only as an indication of visible surface
flow. Flow conditions were stable during these investigations and data represont natural conditions.

Discharge. in efa
Dote Stream Location River Water Main ribu- iver- Remo.rka

1954
Miles Temp. Stream tary sion

Dec. 15 Sabinal River 8.2 mi upstream from Vanderpool 0 0 Pool of wat.er.
15 Sabinal River 7.0 rrd. upstream from Vanderpool 1.2 .2 EstilT'.<1te .
15 Sabinal River At Frank Weed Ranch - 4 mi above 4.2 50' •96 Rock streambed.

llanderpool
15 Unnamed tri bu- 3.9 mi upstream from Vanderpool 4.3 0 Gra...el strear.'lbed.

t.ory
15 Brushy Creok 1.5 mi upstream from Vanderpool 6.7 .15 Estimated. Rock streambed.
15 Sabinal River At Vanderpool 8.2 61' 1.02 Gravel streambed.
15 I-lill Creck 0.7 mi do",mstream from Vanderpoo 8.9 52' .88 Rock strcambed.
16 Sabinal River 1.2 mi downstream from Varderpoo 9.4 44' 1.84 Rock streambed - gravel banks.
16 Sabinal River 2.1 mi downstream from Vandcrpoo 10.3 0 Gravel bar.
16 Sabinal River 11.6 < Estirr.ated. Gravel bar."16 Sabi:lal River 12.5 .75 Estima ted. Gravel streambed.
16 Sabinal River 13.2 0 Gravel bar.
16 Sabinal Ri vcr !L.4 •5 &;timated. Gravel streambed.
16 Sabinal River !L.8 0 Gravel bar
16 Sabinal River 15.7 0 Rock streambed.
16 Sabinal River 0.2 m1 upstream from Canon Creek 17.9 0 Gravel streambed.
16 Canon Creek 300 ft above mouth at Utopia 18.1 .5 EstiJr.ated. Gravel streambed.



8;

Discharge in era
Date Stream Location River Water I Main ITribu- IDlver- Remarks

Miles T,mp. Stream tary s10n

From a ooint 8 nx1 UDstream from Vanderpool "'~ roQ I=ty .Il61!1 stat! n "Nea Sabinal" ,
1954 'IOCite . dOWrletream om uto 18 Tex. - C nt1n d•De,. 16 I ::>80:l.M.I. n:l.ver I (;rOss:Ulg tM roaa ~.lU:;'U,

I ~:$
0 Gravel streambed.

16 Sabinal River 0.2 m1 upstream from Turkey Cree .5 Estimated. Gravel streambed.
16 Turkey Creek 1,500 It above mouth 24.7 0 Gravel streambed.
16 Sabinal River 0.8 mi downstream from Turkey 25.5 0 Gravel streambed.

Creek
16 Sabinal River 0.4 m1 above Won Creek 28.8 .5 Estimated. Rock streambed and

gravel banks.
16 Dnion Creek At mouth 29.2 0 Rock streambed.
16 Sabinal River Near Sabinal - Gaging station 31.4 0 Gravel streambed.

1955
Sep~l Sabinal River 8.2 mi upstream from Vanderpool 0 0

11 Sabinal River 7.0 Ill1. upetream from Vanderpool 1.2 0
11 Sabinal River At Frank iieed Ranch ~ 4 rni above 0.2 61° .26 Rock streambed.

Vanderpool
11 Unnamed tri bu~ 3.9 mi upstream from Vanderpool 4.3 0 Gravel streambed.

tary
11 Brushy Creek 1.5 mi upstream from vanderpool 6.7 .02 Estimated. Rock streambed.
11 Sabinal River At Vanderpool 6.2 •2 Rocky gravel streambed .
11 Mill Creek 0.7 rni downatream from Vanderpoo B.9 .25 Estimated. Rock strUllIbed.
11 Sabinal R1ver 1.2 mi downstream from"Vanderpoo 9.4 .4 fBtimated. Rock streambed.
11 Sabinal River 2.1 m1 downstre~m from Vanderpoo 10.3 0 Gravel bar.
11 Sabinal River 11.6 •1 Estimated • Gravel bar.
11 Sabinal River 12., .15 Estima ted. Gravel streambed.
11 Sabinal River 13.2 0 Gravel bar.
11 Sabinal River 14.4 •3 Estimated• Gravel streambed.
11 Sabinal River 14.6 •1 F,stimated. Gravel bar•
11 Sabinal R1ver 15.7 0 Rock streambed.
10 Sabinal River 0.2 m1 upstream from Canon creek 17.9 0 Gravel streambed.
10 Canon Creek JOO it above mouth at utopia 16.1 .61 Gravel streambed.
10 Sabinal River Crossing FH road 1050 19.0 0 Gravel streambed.
10 Sabinal River 0.2 m1 upstream. !'rpm Turkey Creel 24.5 •3 Estimated • Gravel streambed.
10 Turkey Creek 1,,00 it above mouth 24.7 0 Gravel stre8Jllbed.
10 Sabinal River 0.8 m1 downstream from Turkey 25.5 0 Gravel streambed.

Creek
10 Sabinal River 0.4 m1 upatream frolll onion Creek 26.6 .1 Ditimated. Rock streambed and

gravel baw.
10 Onion Creek At llI)uth 29.2 0 Rock streambed.
10 Sabinal River Near Sabinal - Gaging station 31.4 0 Gravel streambed.
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Sabind R1 ver April 6-11, 1956

ReIchl From a point 6 miles upstream £rom Vanderpool, Bandera County, to g.ging station on Highway 90 at
Sabinar;-TIValde County, Tex.

Probleml 1. To determine gains and 109605 in streamf1o~ in the section of Sabinal River channel on tho Glon
Roso Iimestone above the stream-gagin8 station near Sabinal.

2. To determ1ne the effectivoness of the two existing strear.l-gaging stationB "near" and "at" Sabinal,
in indicating losses of now in th6 soction of channel that crosses tho Balconos fault zone above sabinal,

Results: No material losses wore found in the reach on the Glen Rose limestone. This section of channel, 31.L
III1les long, contributed all of the flow lIIeallured at the upper gaging 8t8tion, which is point of maxilllUlll flow found in
this investigation. Sixty-ono cfs (56%) of tho 105 cfs maximum [low W8S lost between the two gsging stations, a dis­
tance of 17.6 miles. Only about 30 cfs was lost in tho 5.4 miles of the losing reach which is on the Edwards limestono;
the relll8inder of the lost water is absorbed into other fOn18tions that crop out dOvn3tream frol:l the Edwards.

The data obtained in this investigation indicate that the two gaging otationa are well located to det~ine tot.l
10soes in the faulted zones of this river .bovo Sabinal, Tho lower station might have boen located 6-10 mles further
uplltreu had a logical site been found; however, investigation of tho channel in the area did not reveal another site
suitable for a gaging station. A good record at all stages csn be obtainod at the Sabinal site.

DiIlC\ISllionz Current-meter measurements were made at all points of critical interest) many small flows were eeti­
mated. No attempt was made to pace tho diocharge mcasurements with the rate of chonge in flow as the investigation
progroased downstream. The channel wae investigated throughout the reach, and the measuranents were made aa rapidly
.nd sa thorOU8hly ae possible. Tho rate of chanao in now was COMputed at three points 1n the reach by two deter­
minations of flow at each of these points. The flow was dropping S.L% per day at Utopia (mile 17.9), 3.e% per day at
the upper gaging IItation (1II11e 31.4) and 4.0% per day at lower gaging station (milo 49.0). It i8 probably not poasible
to have a constant rate of flow in thin reach of the stream if a~ appreciable amount of flow i8 present. The sources
of balle now respond quickly to rainfall arxi probably reach their maxillUlII flow beforo surface runoff is cor.tpletely gone.
Jmmedi.tely after surface or flood flow has ended the base flow begins to decline and rate of flow falls otf rapidly.
Ncor constant flov is found only whon rata at flow approaches zero and very IImaIl flows remain.

Several small channel dams were found but none that atored an appreCiable amount of water. No diversiolUl were
obllened; no irrigation pumps were located, but it is 11kely that somo water is ueed for irrigation during the growing
season.



"""1958

Stream Locetion
Dlicharge. 1n ers

RiverlW'Bter IMain [Trtbu- ~ver­
Miles Temp. Stream tary sion

Remarks

81 Unnamed Trib. I 300 ft below above measurement 1005

81 Unnal'fted Trib.

1500 ft above Canon Creek - at

10.6

8 Sabinal River 17.91 660 1)9.,
Utopia

llisabinal River 1500 rt. above CAnon Creek - at 17.9 6)0 1)).6
Utopia

6508 Canon Creek 300 rt above lOOuth • at utopia 16.1

81Sablnal River 1)00 It above creek from left

From a -Dolnt. 8 nd Utllltrb.m from Vanderpool. Bandera Countl

~"Deep gravel in channel
Eat. - grovel streambed
Rock streambed
Rock struambed

Gravel streambed - grove of laTle
cypro6a trees. 2nd 11085. IllIlde to
allow rate of change in now.
Dropp<ld 2.1 cra in 65 haura.
Not meaa. Sum of above IIIcaaure­
IIKlnta.
Not. meaa. Sum or above 11680urO­
llIonta I118de Apr. ll.

90 at ISabinal. Uvalde CoWlty, Tex.

26.0

28.1

.5 ~ r,Eot. - grovol .treamb'"2.0 Est. - rock streambed

.8 Eat. - gravel etrealllbcd
and se ps alo right bank for 1.5 lII1 above

Vilnde 001
9.33 Cravel strealllbed - large cypress

trees here.
Smooth rock stre3.lllbed. Springs
and large seeps along right baric ­
cyproua and pecan treoe.
Gr.wel streambed. Slllall springs
nowing frolll low rock right bilnk.
Large cypress true.
Streambed coqxlsed of slllll1l
bou1rlcr embedded in gray clay.
Banks low - no cypress trees.

2.0 1 IEat. - floll starts in congIolI­
ornte creek bed l/h m1 above
lOOuth.

o I INo cut banks - shallow sloping
banka - pecan & mesquite llat.a.
Gravel streambed - grove of large
cyprolJo trCG6 - 2nd mC&s. II\8.de to
ahow rate of change in flow.
Dropped $.8 cff! in 65 hours.

67.5

59.6

6,0

650 I21.,

620 I 21.)

Many r,ri nis
to 2 belo
6)0

620 21.5

to \l:1II:1nRI atatloh on H'

905

.2 I01.3 .3
2.8 .5
,.2 59" ).0,

,.)
6.7
7.8
8.2

8.9

18.1
18.2

18.2

10.,

12.0

Below Canon Creek

300 rt above lII)uth - at Utopia
Below Canon Creek

81Sabinal River 13oo!t below abandonod crossint

61 Hill Crook 10.7 m1 dOWTUltream frolll
Vanderpool

81Sabinal River 1&)0 rt below low-water road
crossing

8 Unnamed Trib.
a Brushy Crook
8 Unnomed Trib.
a Sabinal River

lllSabinal River

illCanon Creek
8 SaM na1 Ri ver

,

• SOOlnor
8 Unnamed Trib. 6 m1 upatrc&IlI from Vanderpool
8 Sabinal River 6.9 m1 upstream from Vanderpool
8 Unnamed Trib. S.1I m1 upstream from Vandolllool
8 Sab!nal River At Frank Weed Ranch - L m1 above

Vanderpool
3.9 mi upstream from Vanderpool
1.5 mi upstream from Vanderpool
o.L mi upstream from Vanderpool
Vicinity of Vanderpool

~



Dot.

19S8

Stream Location
Discharge, in era

Riverlwater IMiiin ITrlbu- ~ver­
Miles Temp. Stream tory sion

Remarks

Apr. 91sabinal River I Below Utopia - 100 it above
concrete slab croslling

91 Sabinal R1ver I 300 it above Turkey Creek

21.6 I 64° I70.8

24.6 I 66° 173.7

Solidified gravel streambed.
Grove of large cypress tress.
Smooth rock (Glen Rose) shows in
streambed a short distance down­
stream.
Grovel streambed - BllDoth rock
ahosl 300' upstream. A few
cypress trees (dead) along right
bank.
Gravel strenmbod - banks of loam
& sparsely voodoo.
Shallow gravel streambed over
smooth rock - large cypress trees.
Smooth rock streambed. Banks of
loam - pecan tress & scattered
cypress.
Solidified gravel streambed.
Not measured. From recorder
record. flow dropped 7.0 ere in
42 hours.

tone r+nnatlon and nOll'S onto Edward8
No t4'ibutary inflow below th.is point.

Very rough streambed, broken rock,
gravel &. boulders - vater veeds &
Il1055. No cypress trees.
streambed of aolid1fied gravel
and clay - water veeds and. IIlOSS.

Streambed of gravel - 100' down­
strclllll. begins 1/4 111 10118 rock
tlhoal. Rough & cracked.
Rock & gravel streambed
Cravel streambed
Rock !Itrcambed

Not measured. Discharge deter­
mined froID. gage readine by
observer. Dropped 4.0 cfs 1n 4B
hours.



LCM-FLOW HNESTIGATIOI¥S - !IUECES RIVE9. BASIN

Sabinal River January 10, 1934

Reach; From a poir.t .8 mi below to 18.8 mi below Utopia. Tex.

Discharge measurements of Sabinal River fron a point 0.8 mile
made on January 10. 1934 to determine the seopage Esins or losses.
stage, and measurements represent natural conditions.

below Utcpia. Tex., to 18.B miles below Utopia ~ere

DurinE the 1nv~stiEation the river was at a constant

I-'

'is

Diacharge, in era

""" Strea.m Location River Water V.in ribu- 1ver- Remarks

1934
Miles Temp_ Stream tary sion

Jan. 10 Sabinal River .~ ~ below t~opia 0 4.96
10 Sabinal River 1.8 mi below utopia 7.0 7.82
10 abinal River 18.3 ni below Utopia 17.5 6.46
10 Sahinal River 18.8 mi belcnJ Utopia 18.0 5.""

i



LOtI-FLCW INVESTIGATIOilS - NUEC~ RIVE.'{ BASIN

Sabinal River l-!ay and Aueust 1942

,....
~....

Roaches: From a point 1.0 miles south of Utopia to 6.0 miles north of Sabinal, Tex.
~om onion Creek to a point 6.0 miles north of Sabinal. Tex.

A scries of discharge measurements were made during each of the periods Hay 8, 18, 1942, and August 5. 1942 on the
Sabinal River and tributaries, Tex •• in reaches 9.5 and 17.5 Miles in length between points bclow Utopia and a point 6.0
miles north of Sabinal, UValde County. The invtlstigations were made during periods of constant stage of the river except
as noted, and the determinations of gain or loss represent normal conditions.

Discharge, in cfs
Dot, Stream Location River Water 1_"'>in '1'r1bu_ iver- Remarks

1942
Miles Temp. Stream tary sian

Fran a~nt 1. mi south of utonia to 6.0 m1 no h of abina
l-'.ay 6 Sabinal.. ver :.(1 n:I. S of UtOP1R u 32.0 Rock channel.

6 Sabinal River ; mi above first road crossine; 3.0 36.3 Rock channel.
below Utopia

6 Onion Creek At llIOuth 7, mi below Utopia 6.0 0.7 Estimate.
6 Sabinal River Just below onion Creek 6.0 45.5 Gravel channel.
6 Sabinal River Just below second road crossing 10.0 45.1 Rock channel.

above Sabinal
9 Sabinal River Just below second road crossing 10.0 42.3 Rock channel,

above sabinal
6 Sabinal River At first road crossing above 12.0 35.1 Rock channel.

Sabinal
9 Sabinal River At first road crossine above 12.0 33.2 Rock channel.

Sabinal
7 Sabinal River At side road crossing 6 mi N of 17.5 0 8 p.m.

Sabinal
6 SabillBl River At side road crossing 6 mi N of 17.5 1.5 Estimate 8 a.ll'.•

Sabinal
6 Sabinal Ri ver At side road cressing 6 mi N of 17.5 7.2 8 p.m.

Sabinal

From Onion Cree to anoint 6.0 mi north of Sabin 1
May 18 Onion Creek At lIlOuth II. mJ. oe~ow Utop;La 0 1.2

18 Sabinal River Just below Onion Creek 0 32.3 Gravel channel.
16 Sabinal River At second road crossing above 2.0 31.8 Rock channel.

Ssbinal
16 Sabinal River At first road crossing above 4.0 23.0 Rock channel.

Sabinal



,.,
'i{l

Discharge. in efs
Dot' Strea.m Location River Water Ma'n ITr.bu- Diver- RetDBrka

1942 Miles Temp. Stream tary Bion

~ Onion Cree to a---rlO1nt6":0 mi north of Sabin 1 '0 t!nutl
May 18 Sabinal River At side road crossiT16 6 mi N of 905 0

Sabinal

Aug. 5 Onion Creek At mouth 7, ~i below Utopia 0 0.4 Est! !T.ate .
5 Sabinal Hivel" Just below Onion Creek 0 6.55 Cravel channel.
5 Sabinal River At second road crossing above 2.0 ).0) Rock channel

Sabinal
5 Sahinal River At first road crossing above 4.0 0

Sabinal
5 ~abil"..al River At side road crossing 6 mi N of 9.5 0

Sabinal

•
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LGl-F'LOIi INVESTIGATIONS - NUEC~ RIVER BASIN

Hondo Creek April 5-7, 1956

~' Frolll near the he-dwatere in Bandera CoWlty, 6 III1les above Tarpley, to u. s. Highway 90 ill Kedina County, Tn:.

Proble-' To detendne gains and lon.. in atreamflow in Hondo Creek in the reach t'ro. near the headwater. in
Bandera COunty to U. S. Highway 90 in Medina County.

Reeulta, To simplify the doscription of this investig.tion the section of Hondo Creek covered ia diY1ded into
throe su6=reachee .e follovsl

Sub-ore.ch 1, That portion lJina: .bove the atream-gagil18 station nen Tarpley. TMs stretch, l2.2..a1bs
10111, 18 ontiretY on the Glen Roa. l.1.elltone. It extenda trom a ahort diatance above Pigeon Rooat Creek to
the g.g11'18 station near Tarpley.

Sub-reach 21 The central portion lyillfl betwaen the strealll-gagil18 stations near Tarpley and Hondo.
About 16.5 ll\iles of the ll.9 lIlile reach 111 on the Edvarda UNeatone.

Sub·re.ch 31 This reach extenda 1).1 lI1.lea dovlUltrealll fro. the stre.nt-g.gil18 station near Hondo to
u. S. Rlimiay 90, about S 1'I11es eut 01 Hondo. In this interval tho atreaJlbed cros..s nlneroWi leologic
10rrutioNl .nd laulta.

Notel All referencea to geololY (except thoae in Bandera County) were t.ken frOll Texas Board of W.ter
~ineera Bulletin S601. "Oeolog1 and Oround-Water Resources of Medina County, Texaa." This bulletin W8lII
prepared in cooperation with the Oeolog1cal Survey, United Statu DepartMnt of the Interior and W8lll ll'ritten
by Charlos L. R. Holt, Jr., Oeolog1at, USGS.

Results. Sub-re.ch 11 No lones were found in thia reach .nd the flow increased 11'0111 7.ll cfa to $6.6 cfa in
12.2 idles. thIe sectIon of channel 18 on the Glen Rolle l..1Deatone .nd contributea a .. jor portion of the uxiraua of
58.6 cfa ..aaured at i t.8 lower contact. "previous investigation found IIpringa in the Edwards l1_stone at the head
of thiB atreaJIj therefore, it is preaUlled that a portion of the 7.11 cfs of initial flow enured. 111 contributed b1
thelle springlS. WilliaJ118 Creek, which enters Hondo Creek about 1.0 TII1le below Tarpley. likewiae baa Edwardll u..oatone
apringe at ita llouree and waa contributing 15.4 cf. at thia time. There were ..ny apringa and aeepll throughout the
reach.

Rellultll, Sub·reach 21 About ono-fourth Illile above the gaging atation near Tarpley, Hondo Creek channel creana
the f.ult line aeparating the Glan Roae 1111elltone frca the &iw.rda U.elltone. Hero the character of the channel
changea and the nov begins to dill1nhh. The al'lOoth rock of the Olen Rose hea given way to the gravel and alluviWl
on the Idwarda. Of the $6.8 cfa at the upper contaot of the Edwarcla liJIelltone. 26.7 cta (b9%) ia loat in the 1l.9
1II11ea between the gag1118 etations. Pollllib~ a part of this 101l3 ns ab&lorbed by the Buda l1lIelltone or the Aoatin
chalk juat .bove the lower gagil18 atation. No contributions of any type were oba.ned in aub-reach 2.
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Results, Sub-reach 3: In the first 3.5 miles of this reach 16.5 cfs of a total of 30.1 cfs was lost into tho
fonnations that are crossed in this section. This 108S averages 4.1 cfs per mile and it soems reasonable to asSWll8
that aome water likewiae is l08t in the short section of these same formations extending above the gaging station into
sub-reach 2, and that the losing section extends somewhat below the 3.5 miles mentioned above. Below mile 29 the
losses appear to be about normal and can be attributed to evaporation and transpiration. The slight gain indicated
in the section near the IDOUth of Verde Creek probably can be attributed to springs and seeps in the Leona fOnDation.
It is possible that the contribution from the Leona may increase below Highway 90 where the formation is IllOre extensive.

Discusaionl Chart recorda from the two atream-gaffing stations indicate that the rate of flow throughout the reach
investigated was slowly decreasing. The change was determined to be -0.5 cfs (0.8%) per day at the gage near Tarpley
and -1.47 cfs (4.9%) per day at gage near Hondo. Check measurements arc usually made at several points in the reach a
few days after cOlllPletion of an investigation, to indicate comparative now conditions in the stream. A local rain
shower on the illl/!lediate hasin a few hours after t~is series of measurements was completed disturbed the rate of change
in flow, and made check measurements impossible. The rates of change shown above were computed from gage-height charts
for short periods just prior to the rain.

Measuroments were started at 9140 a.m. on April 5 at the mouth of Pigeon Roost Creek, which is about 1.0 mile above
the crossing of F.~. 470. They were completed at 4140 p.m. on April 1 at Highway 90 crossing 5 miles east of Hondo.
The starting point was purposely selected far enough upstream to indicate contributions aM losses in the Glen Roee
limestone. Twenty current-meter measurements were I118de in the 31 ..2 miles of the stream investigated. Several estimates
were l!ISde of springs and smaller tributaries.

The channel in Bub-reach 1 is STIlOoth rock, rather precipitoua, with falls, rock riffles, deep erosion in places,
and. here and there a thin covering of gravel. There aro numerous springs, and long stretches of channel with seepage
of quantity from the alluvium and from cracks and crevices in the limestone. Several channel dams were located but
no lakes of consequence. No irrigation or other diversion was found.

In sub-reach 2 the channel is rougher with large deposits of gravel, steep gravel and boulder riffles, and no
sllDoth rock streambed. No springs or seeps were found and all tributaries vere dry. The lleasuring sections are COIII­

posed principally of large gravel that has a solidified appearance, with vegetation growing in the channel. The
streallbed on the riffles is extremely rough, and is COlllPosed. of large gravel and boulders. There are no loose, poroua
gravel beds in this reach.

The first few miles of sub-reach 3 crosses several geologic fonutions and faultaJ rough, broken rock: and large
gravel beds are the rule in the streBlllbed. In the lower section of the reach, the streambed, rather wide am fiat, is
principally of fine to medium-sized gravel, with much of it grown up in brush and weeds. Several small seeps were found
in this lower section but no springs of consequence.



HondO-Creek J100 tt abOve Pigeon ROoat Creek
Pigeon Rooat C 200 ft above lIr)uth

Discharge~ in era
R1veriWaterl Main ITrlbU-~Ver­
Miles Temp. Stream tary s10n

...
~

~,

Dato

1956

Apr. S
5

5

5

5

5

5

5

5
5

5

5
5
5
5
6

6
6

6

6
6

6
7
7
7

Stream

Sprins

Hondo Creek

Hondo Creek

Wl11ialllS Creek

2 Springll

Tributary to
Williams Creek
Willia"" creek
Tributary to
WilllAlll8 Creek
WilUalll.'!l Creek

Hondo Creek
Tributar,.
Tributaq
Tributary
Hondo Creelc

Tributary
Hondo Creek

Bandera Creek

Hondo Creek
Hondo Creek

Hondo Creek
Tributary
Hondo Creek
Hondo Creek

Location

1000 it below Pigeon Roost creek

) Mi above Tarpley

$00 ft above WillialllS Creek

4.7 nd above Hondo Creek

J.2 IIl1 above Hondo Creek left
b.nk
3.1 m1 above Hondo Croek rro.
lett
2.4 iii abo.,. Hondo Creek
1.S m .bove Hondo Creole fral
1ert
1600 ft above Hondo Creek

At mouth of Willi.1M Creek
Fro... left - at llOuth
Fro. left - at IIOUth
From left - at lIOuth
SO ft above sharp bend to right

Froll right, 1/4 111 above .outh
0.5 Ai above Bandera Creek

600 tt aboTe IlOUth

At gaging atation near Tarpley
At gaging atatioD near Tarpley

150 f1; below conorete crollll1ng
FroJ. lett
0.2 ..ue below tributa17
Loa tt aboTe Farm Road 462

.,­
0.1

0.2

).2

6.1

6.2

b.2
6.4
6.5
7.2
6.)

9.b
10.0

10,)

12.2
12.2

14.9
18.6
16.6
21.4

r• .lJ.

73°112.6

69° 16.7

72°

74°

32.1

64° 141.6

69°
12° ISIS

74°

74°1 56.6
57.8

70° 49.1

68° 43.9
65° )5.6

•••

2.76

•5

5.04

1.0

1.5

~.14
1,)

15.4

0.2
).0
.)

5.66

).45

o

Remarks

'1I00Ul rOCK) 'HlSa &.long lett bank.
Gravel oyer rook) aeepage along
le1't bank .
Flowing from l.tt bank.

Fine gravel a 00 sand) large aeepa
from right bank.
SlIlOoth rock and cut down 6-10 ft
into rock.
Light gravel over rock, aeepage
along lett ~nk.

F.atiMt.e.

Rock, part.l7 rough.
Rock.

Smooth rock. Bed. cut dovn lOt
into rock; strong nepe along lett
bank at top of rock.
Sua of Rondo aOO W1lllalllll Creek.
&ltilllatej rock.
Est1Jlatej rock.
Eati!Utej rock.
SlIOoth rock. Seeps along
lett bank.
Sft:loth rock. No a&epage.
GraYel oyer rock. Small seep.
along right bank.
Light gravel over rock. SlIlall
nepa alo~ right bank.
Large graveL
Not Jaeuured.) detendned fro.
recording gage record.
Heavy gravel.
Gravel and boulders.
Gravel a 00 boulders.
Fin graTel and bouldera.
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Discharge, 1n ers
Date Strea.m Location River Water ~1n ·Tl.QU_ lver- RemIlrks

1958 Miles Temp. Stream tary alon

Apr. 7 Hondo Creek 1000 rt. belO'ol' gaging lltatlon 24.1 67" 30.1 Finll gravel.
near Hondo

8 HoOOo Creek 1000 ft beloy gaging IItation 24.1 28.2 Hot I18Uured; detel'lll1ned froM
near Hondo recording gage record.

7 Hondo Creek At abandoned ranch cro8sing 27.6 ,,0 13.6 LoOIIII ar....el.
7 Hondo Creek 0.5 IlIi below low ooncretll count;r 31.1 73° 13.0 Brolcen and disturbed rock.

Cl'OIIIsing ,,07 Hondo Creek 1/4 Ill1 upstream trolll county ro&d 34.1 9.76 1.4008 gravel.

7 Verde Creek 0.2 IIl1 above lllOuth 36.9 0.5 EstiJute - loose graTel.

7 Hondo Creek At u. S. Highway 90 31.2 ,,0 13.1 Hedi\1ll. !1nI gravel.



IDI-PLOI IRVESTmATIOMS - !fUIlJ::!S RIVIR BAlIII

Verde Creek Jamwz 14, 19S8

~l Fro•• point on M1ddle Verde Creek .bout 0.5 Idla below Joe Short :ranch bou.. aM S.5 1111...bo....
Ea.t Verde Creek to Count,. Road 4 Idlee ••lIt of Qu1h1, Medina Count,., Ta..

....
~

Probl_1 To detenll1ne the UlClunt of nov 1n Verde Creek: .bo.e .nd below the outcrop of tbe Idwarda lJaeatoDil in
Med1n11 COunt,., Tex.

Results I Total ...eured atreamf'lov at or jWlt abo.. the upper contact of tha Idvarda liae.tone for-.tion ... 58.4
Cfll, dI.trIbuted .a folloval 48.0 eta in Middle V.rde Creek, ..!nat"•• of Verda Creek. 10.4 cf. in Eaat Verde Creek.
no flo. 1n Turkey Rooat Creek. 1D ••tiJuted 5 to 10 cfa v.e nowing in Verde Creek at the approxiJute lower edge of the
Edvarde It-atone, .hich point 18 below Eaat Verde and Turke,. Rooat Creeka. Thh r ..iniD& .treutlow bad dieappeared.
.bout 3 ailea further dovnatrN.aJ .t • concrete croaaing on • count,. road 5-1/2 aile. veat of Qu.1h1. and 0.5 all...bo..
r.M. Ro.d 689. J. trickle (0.1 cf.) .a. foUDd .t '.M. 689 and at a COw::l.t,. roed. 1.3 II1lee below r.M. 68'9. No springe,
.eepa, or tributarr lntlowa .ere found other than that which v.a ....ured in bet Verde Creek. DO re8llnoirs or dJ..er­
elona vere loc.ted•

Hotal Data for reterencn to geologic tonut1ona and f.ult linea vere obtained. troll T.:I:.. Board of Watar ~neen
BullelI'ii''''"S601, nate 1, "Oeolol7 and Oround-W.ter Reaourcee of K&d.ina Count,., Texu."

Discusdonl Current-.eter .auuraente vere ..de on Middle Verda Creek at a point about 100 feet below • raDCh
croaelng or natural rock about 1/2 lI11e belov the Joe Short ranch bouse, and on Zut Varda Creek 400 feet belov the
lover croaalng of tbe count,. road fro- Bandera to Hondo, about 2.2 lI11ea BOUth...t of the Joe Short ranch MUIle. Turke,.
RoOllt Creek vaa inspected .t • point .bout 2-1/2 ailes .outbveet of the Joe Short ranch boUlle and .t ....ral othar pointe
in the ~niD8 9 aile. to ita 1IOUtb. No flov v•• found and the cre., vhich throughout thie reach ia on the Bdwarda
liM.tone, h.. a poorl,. defined chaMeJ. with no definite low-vater banke. Ho additional dta n1tabla lor a Olll'rent­
.eter ....ur...nt vaa found on ilbe ..1n litre... An ellt1JMlte of 1'lov (10 cfa) V&ll Dlade at the concrete cro8ll1na 0.4 cle
upstreUl fro. Turkey Roo.t Creek} and another e.tiaate ($ cf.) at. point 5.2 Ill1lee further downstream. At this down­
atro.. point the .treubed is co~secl 01 large gra..l and 6-inch to 12-inch boulder. on a aert.. of .tetlp l"OU&b rap1da.
The lover edge of the !'.dvarw, Uaestone is located about 2 11:1.1.. upstreu. The t1r.t point at whioh aero nov v..
observed vaa .t a count,. concrete crossing 1.3 ann further dovnetre&ll, .bout 1/2 ille upatr... troll tbe Kab)" Croillinc
F.ult.

On Januar,- 17 s second. current-lleter .e..ur..ent vas ..de on Zaet VercM Creek at the .... aita used on JaDUIrr 14.
The second ...aurement vu ..de to indicate the rate of change 1n .tr• ..no" during thie period, then bll1~ no atr.....
gaging station on Verde Creek. The nov had f.llen olf 2.34 cf. in the three de,. intarnl, tro. 10.4 to 8.06 cf., or
1.SS per da,..
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D1lcharge.1n era
Dot. Stream LocaUon River Water "un mou_ IVlver- ReIll&rka

19$6
Hiles Temp, Stream tary s10n

"011 • oolnt 0 Middle Verde Creek about DoS 1111 b.l<>
~r.

i>cbho • and .5 .11•• abo.. But

• r" un • ..... 0

Jan. 14
::~;e;:~~ C1

I ,.~ 01 no>ow w.... v.... or",
~.S

6.0 Rock .tr...~.
1h 3.8 iii .bo.... a:luth SI!" 10•• Gr.T~ atreUlb«l.
17 East Varde Cr 3.8 111. aboTe .cuth SOS S1' 6.06 Gravel atr..lIIlbM.. Seoond ....Ul"'eo-

Mnt _de to 1nd1cat.e rate of
chane. 1 n atreaatlow.

1h Varda Cr 0.4 111 ebon Turkq aooat CrMk 11.' 10 Iatiaat.eJ nl"7 :I"OUlb rook

Turk.,. RoOlit C1
atrea.bed.

1h 9.0 Jd. ,bon aouth - 0 ROUCh broken rock Itru.beclJ

Turk8'1 Roost CJ
channel poor17 dat1Ded.

1h 1.11. 111 abon aoutb 11.' 0 RoV&b brobn rock atruabedJ
chaMal poorl7 defined.

1h Verde Cr 4.8 lid below Turkey Roost Creek lh.' S EBtiuteJ TfIr7 rou&b. 1\.Mp
rUn•• collpdud or w ••
gra....l aDC .11&11 boulda'll.

1h Varde Cr it county road 1/2 a1 abo.,.. 17.7 0 Rock .t.roaabed.
F.M. 689

1h '.rde Cr At r.M. 689 16.2 0.1 ratt..ta. loca. en..l atrMllbecl.
1h V.rd. Cr it count,. road, h Id ••• t of 19.5 0.1 Jf8u.at.e. Irnal a\reallbec1.

Quihi



LQrI'-Fl.Qi nmsTIOATIONS - KUlX:IS RIVER BASIJI

Seoo Creek April 1-4, 195'8

....
:s

Reachl Frca near headwaters in Bandcoa County (3.2 Jdle8 above F. M. 410) to u. s. H1gtw.,. 90 (1 Jdle ve8t of
D'Ha~na Count,., Tex.

Problellll To det.el'll1ne galna and 108see in etrealll!lov in Ssco Creek in the reach !r<a near the headwaters in
Bandera COUllt7 to U. S. Highway 90 in Hed1Dl!1 County.

Results, To silllPllfy ths d8llcriptlon of tbia investigation ths section of Seco creek covered 18 divided into
four su6-reachee .a f0110lflll

Sub-ruch 11 That portion on the Glen Rose 11aestone above the oer cont.loct ot the Edvarda 11aastone.
This stretch is 16.h mles long and extends 2.1 Idlee dovnatreaa fro. the gaging .tation near Utopia.

Sub-reach 21 The ahort aiddle portion about 2.8 .ues 101l8 that is on the Edvarda lbleetone.

Sub-reach 31 Tbls reach 7.6 Jd1ee long extends fro. the lov81' contact of the Edvarda ll.estone to the polIlt
of sero nov vhIch ia located about 1.1 Jd1ee dovnstreaa from the gaging etation near D'Hanis.

Sub-reach hi The 12.2 ailu of channel trom the point of nro nov to u. S. RIg...,. 90•

Note I All. ll"eferencea to geology in thill report except tbose in Bandera Co=t,. were taken fro. Taxu Boud
of Wa'Wr'"lha:ineers BlI1let1Jl. 5601, !Geology and Ground-Water Reeources of Medina County, TexAUI-. Tbla bulletin
vae pr8l*red ill cooperation witb the Geological Survey, t1n1ted State8 Depart_nt of the Interior and V&8 written
b)' Charles L. R. Holt, Jr., Geologist, USGS.

Reeults Sub-reach 11 Tbia reach, which ill on the amoth rooks of the Glen Rose u.eatone, contribute8 .,st of the
nov foWid ~ tbe section of Seco Creek inT8stigated. A part of the initial nov (1.5' cra) probabl¥ c~e rro. aprS.n,a
in the Edvarda liJllestone near tbe bead ot the creek. J. tev a..U spri.nge and aeepa were found a tn lIiles aboTe u. S.
Highway 90. The flov lncreaeed tro. 1.5' ct. to about 33.5' cts in the 1Ipp81' 13 ailee ot the reach; all tributariea were
flowiDl: and aan,. Bprlflle and aeepa wsr. fotmd. No loe.u vere located in tbe upper 13 ailee ot the reach. The losi.ng
nctton begiDli about 1 m.le .bo.... ths g.gi~ atatlon near utopia; about S.3 ote wall lost fro. that point to the upper
contact ot the F.dvarda J.t.lltone 2.0 ailllll below the gage. There vere Be contributions in the lo~ aaction.

Reeul~ Sub-reach 21 The 10••• in tbi. reach, which nove on the Bdwarda u...-tone, could not be deterained
accuratet,. t vere s..11 in co~.on with los.eein adJacent up.tr8Ul.nd dovnatre&areachee. The __~nt;. at
mle 16.4 (26.3 ots) wall ..de at tbe upper contact ot tbe Edwarda u.eetone. Tbe lowsr contact 18 tound in the ...n
lake tor1ll8d b)' the concrete duI at the Woodard ranch. fbia do. 1. bu1l.t on tbe 1JPP8r edge of a Tory rOllfl:b rock on'krop
wblcb enenda dovnatr88JI belov tbII .,utb of Little Seco Creek. Tva D8aaursaenta vere Mde 88 near the lover contact as
po8l!lible, one .bove at lII1le 16.5' (21.3 ct.) and one belov .t lli1e 19.1 (2S.4 cte). Re.uJ.ta of the ...ureentll 1.Ddicate
• s..11 losll to the Edwarci.l!I, • 'MiniAI. ot 1.0 ct. and a max1_ of 2.9 ctll. The t~tioD that crops out below the
Edwards and abon JIlile 19.7 probabl¥ tak.. .,re water than the Edwardal 10118. troo. aile 19.7 to 21.8 (nb-re.cb 3) run
5',f,i cte per mle, where•• tbe &tvard8 lIb_ortle onl,. 1.0 ct. in 2.1 ailea fro. aile 16.4 to 18.5'. No trlbutar;r inflov or
OYler cobtribution to flow .ae found ln tb1a reacb.
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Result. SUb-reach 3. The tOn:llltions in thi. r ..cb a baorb 23.5 eta ot tlov iD 5.5 1111•••nd the tlov disappeara
cQllPleti17 at a point 1.1 .u•• below the larina: at.tion Dear D'Hani.. 10 ~rilli., aMpe, or tribut.arJ iDtlcv ""a
tound 1n t.hU reIIch.

Reaulta, Sub-reach h. Oaina or 10.... could not be defined in thi. re4'cb dua to lack ot tlow. 5enral pooh
wera 101iftd in t6a creek a fflll -.ila. abon Hip.y 90. Th.ae are reputed to ban aprings aa their source. .. trickle
of nov (0.2 cta) "". tound 011 rock 3 ailee aboy. tbe bilhvqJ 0.01 cta v....ti_ted at the bilhvay bridie. Th. p001.8
and the two alll&U nows abon va. all tb. vater toW'ld in this reacb.

Diecu..ionl ~rrant-_ter .UurtllMDtIl war. _de at aU pointe of critie.l 1nterut. aDd a _jorlty of theav..
_de at goOd ••ahring a.cUoM. neld tIIltiMt.e were _d. wher. flova ware .-.11 or WIbIportant. !!to .u.~t v.. Mdt!
to pac. the di.charge lItIuur_"mte with tha rat41 of ch&Qge in nova. thll innatigatioD Pl"Olrused dovDIItreaa. Chamel
conditioN! were inwatigated throughout the reacb and _uure_nt.. vere _de .. rapid17 and. u tboroughl7 •• pou1ble.
Th. rate of chang. in flov vaa d.tendned at three pointe 1n the rtlllcb by two d.tendoationa of tlov at ••ch point. Tba
nov dropped ).48 ct, in 96 hounl (6.6% per clay) at lI11e 3.51 7.) c.r. 1Il. 96 hours (s.n per day) at Idle 1l.8 (poill.t ot
IIIllxial.Jl nov), and ).68 ot. in 97 hour. (6.8% per day) at ll1le 21.8. It pro~b17 i' not po..ible to ha.... a OODlltant rate
of baee nov in thi, .treall except 'II the rate approach.. aero and only Tt!ry , ..n novll are involYtld.

Mea,ur_enta v.re ,tart.d at 2.50 p••• AprU 1, about 1 mle aboTt! the Saartt ranch hode on Vest fork of Seco Creek
aDd about ).2 -.ile, ~treu rro. rani Road 1110. they vare COllPleted at 5130 p._. on April 4 at o. s. mpq 90. the
ewrtir\i point va' purpoaely ,elacted tar .nough upatrea. to 1nd1cate .aina or 10.... ot tlov in the Olen Roee l.1.Matone,

In ,ub-reach 1 the channel flova on the .moth roek, of the Olen Ron l1.ae,tono, d.ep:b" eroded. 1JI place" 1rltb t&1lJl,
,teep rock ritnea, and bere aDd there a thin co-reriD8 of gr.....el. A th epri~1 were toUDd and long etr.tch., of channel
where there va, 'eepage of quantity fro. the bank,. 1(0 csa. nor l.ak. wa. found except at Woodard rancbJ DO di.enlon.

In aub-reach 2 the channel becoaaa II\1ch roqber vitb brok.n rock., boulden, and larle depoeita of coar•• Il'nel.
Meaaurina: coDditions in th:1Jl t)'pe of cbazmel an lenerall)- poor, and the one .....ur.-ont _de in the rNcb, at .u. 18.$
18 so uted. Wooclard Can 18 touod Oil the rlpt bank of the creek at aUe 17.4. Thia ie a Yertica1 bole iD the ca....rrxnw
Ifdwarda 11.aton. about )0 teet ill di...ter aDd 200-)00 f ..t deep, located 1n t.he nood pl.aiD of 5eco cr_. DIlrlnc
utreH nood., a large a..unt ot vat.. nova into thia cay•• At the p.ak of the June 11,1958 tlood an .aU_ted. 200 cr.
vaa tloving into the ldvarda 111ll1atona throUlh tbb Openingl a alch larg.r quantitT ot vater tloved. into it <hi.rinc tho
fiood in May 1935 wh.n tha peak etal. v.. 6-1 feat hilher than Uwt of June 11, 1958.

The channe11n Iub-reachee ) and 4 crea,.. ny...al ,eologic fonaationa and 'bout 10
,treallOed 1, cOlllPOled ot ~ense depoeita of gr......l vith here and there ahoal. of rock.
..de in th1, aection whan ,ut!1d.ent tlov 11 foUDd to carry through to U. S. Highvay 90.

Reconnaiaaance ot 1(0•• 7, 19$8

fault UDee. Oeoanl.l7 tM
F\lrtber ....ure.ent. ,hould be

The foUov:1ng obnrntione vera _d. b7 'the b1dr'ograpber vba _de the abo•• innlltiCatioD.

KUe 19.11 Flow ft' detarllined to be 100 eta at the r6COrdil'll .alJe near D'Han1a. DeterJd.Dation Mde bJ
reterence to r.cording gage and ratiq CU1'ft.



Mil. 21.8. nov uti.ted to be 60-70 Ctll. Chumel 18 COllPClaed ot Iftftl.

Mile 22.3. Barts Spr1llg Creek entera lro. the lett at thill point. No now vae tound in thill creek vith itll
VerJ rough bed ot broken rock, urge and 8-.11 boulden and gravel.

Mile 2h.2.

Mile 24.9.
One-tourth mle

Flow ellUlll8ted to ba 4O-SO c:h in • gravel ch.Mel with rock ahori.Dg bu-. and there.

Flow elltiuted to be 30 eta in a tight Vavel channel lIhich haa the appearance ot congloaer.te.
doVlllltre.. fro. thia point channel ia colllPOaed ot rock.

JUl.e 26.21 Flov eati.ted to be JO cfa ill • gr.....l channel. RockT Creek which co_a in lro.1b.e lett
juet 'UPatreu. fro. thia point ••a dry.

Mile 27.0. Lout ot nov dill8ppean at tbi.e point. Channel 18 vide and COJlPOlled of 100.. gravel. Laat
ot flov tailll out into granl at lover end ot a long pool. Velocity could be obaened in the water ficndng
into the gr• .,.el.

Mile 28.2. No now at PM 1796 croaaiJ'lg where channel ia co-.apoaed ot gravel a Del a..n boul.dera.

Mile )2.8. No no. in .t:re.llIbed. co-..poaed ot 10088 gravel.

Mile 39.0. bU_ted nov, 1.5 eta .t u. s. Highway 90. Channel cOJlPOaed of graftl and clay.

Mile 49.01 EatiAated 1'low, 1.5 eta at Deer Creek road Ct'OlI1I1Ilg which ia about 10 ailea below U. S.
Highway 90. Channel coJlPOud of gravel II lid clay.

~

Mile 36.0.
uepa in poola •

I'.8tiaated now, 1.5 eta oD rock atr8Ulbfld.
ebert dietance upetr_.

This now ia reported to cc.e 1'roa springe aDd

Mile $6.0. ElItiaated fiew, ).0 cta at point about 17 lilies downatrC!IUI. tro. U. S. Highway 90. no.
v.. a aU.-ted. at II rock aboal i.D a narrow crooked channel.
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D1ac:h8rge~ in ere
Dat. Strealll Location River Water I ">in.1:1b

U-
IDlver- Remorka

19S8 Miles T.... Stream tary 1I10n

rroa near be. t.er8 in Bamera Count .2 111 • .. 0.5. 90 l>do at of DIHan18 JICed1na Count
.Apr. 1 f1.~ ~eClO nnen - J.ot m aOOTe U oc ••>0 Dra...el. Beep. al.oDg both bankli •

PI! 410
1 Tributor>' Fro. right) below .bo........ure- 0 6,0 0.51 Orne1. Seep. alOllC both banlce •

• eDt
1 Sprlnc on right b.nk~ 1/2 111 abo.... .5 .02 EllUutod. Did not 10 drJ' dur1..D&

SIu.rlt bou.. ...._.
1 Tributar," Fro. len. .1 .1 ....tiMte.
1 w••t Seco Cree 300 n. _boTe East Seco Creek ,.) &.;0 ).90 Loe.a gruel and boulden.
1 Eut S.CO Cree 600 n. abon .autb. '.4 66° JoSS B-ooth rock., fribatar,' Fro. lett, 0.1 111 below PM 1t70 ).) 1.0 IiIU_te. ROck., 'tributal'J' Fro. left ).4 6)0 1.60 ~oth rock. Creek ente~ SOCO

O'Y8r 10 tt taUa., S&Co Creek l,sao tt balov PM k70 JoS 6)° 1).1 S.,oth roclr..
6 Saoo Creek I,SOO tt bdow PM 470 ).S S'I" 9.62 B.loth rock. Second ...uraent

ucte to 10clicate rate ot ohang.
of now., Tribut.l.ry Fro. right 4.0 1.S btl_teo S.,oth rock. 2$-30 It.
tan at llOu\h., Tributa'E7 rro. lett 4.5 1.0 latt_te. s.Dotb rock. >S-20"
fall. at .outh., Seco ereeil: -- S.S &.;0 16.1 SMotb rock. Seep. alone lat"\
bonk., Tributuy Pro. right. 6.S .'S IIIt:l..ate. S-:lOth rock., Tribut.arT Pro. right 7.' .1S Eetblate. Rock channel., Seco Creek -- 1.6 680 19.6 Smoth rock. Seep. alone left
bank., Tribat.aJT rroa right 8.' ., Eetblate. Rock channel., ) tri"tari.. Froa len 8.4 100 S.U Rock ch&ru:Id., Seco Creelr: At .harp betld to left 9.7 69° 2$.8 Ora·..-l. No a"IMge bere.,

Tribu""'" ..... ,ert 10.4 ).0 Dt1_te. Smoth rock., T'ributarr Froa len 10.7 .8 Dtblate. Smoth roclr:., Tributarr Proa rilbt U.6 ., BlItbiate. Brolr:en. roclr:., Seco Creelr: -- U.8 69" )2.1 OraYel oyer rock. Seipel_ aloac
rock bluft on lett.

6 Seco Creek -- U.8 7)0 24.8 Orayal oyer rock. Seepage alone
rock bluft on left. 5eooDd ....-
ur.ent ..de to indicate raw otcha. ot no"., Tribvtarr Fro. lett. 1).' 1.S ..tl_te. Rock.



DiBeharge,1n ere
Ie" St.reom Location R1veriWaterl M6in riHbu-IDiver-! Remo.rks

19$a Miles Temp. Stream tary slon

Apr. 2 'frlbat.a17 Froll r1.lht 111.0 0 Firat vi \h sero nov. Ho tr1.bu-
tar,- now be10v thia poiZlt.

) Seoo eree" At gaging lIt.atton near Utopia 111.4 68° )0.6 s.ooth rock. No lIeepace.
) s.oo Crull: 12$ tt aboTe north tenclI of 16.11 72° 26.) Rock. So•• rough.

Woodard ranch (YalcU." taraa)
) 5eoo CrM" O.s td abo.. Voodard 4uI 1M 78° 27.) OraTel aDcl boulder. - rouab.

) Little s.oo Cr 9 iii .bo"'e muth - .0 Oravel.
) L1ttle Seoo Cr 7.1 iii .boTe muth - .1 EBtiaate. Rock - con.Io-arate

bank.
) U ttle Seeo cr S.7 iii aboft muth - 1.S Eat1llate. Rock.
) Little Seoo Cr b.8 Id. above muth - 1.S IlItiaate. Rock.

Roush rook ta aad. r11'ne. novat.artad.1.aapp el jUil bel t.he ta 10.
Licht 100.. p- el with a.:>oth rock ,hoving heN •

) IIJ.t t.le 5eeo Cr 4.6 JI1 abo.. .c>\lth - 0 Oravel.
) IJ.ttl. Seco Cr ).4 -.i aboTe mut,b - 0 Orav.l and _lUll boulden.
) Little Seoo cr At .,utb 1905 0 Orsv.l and bould.ra.

I-' Seoo CrMII: con aued..

'" ) Seoo Cn_ At 18&1bg at.aUon DNI' D'Hanh 19.7 82" 2$.4 ora"'el aJI:l IIII&1.l bould.n.Co> ) 8800 Creak 100 It above priftte concrete 21.8 75° 13.6 too•• gravel, a•• lArae•

7
........

Saoo Cra" 100 tt above priftta OODOr.te 21.8 no 9.92 Looee grav.l, ac.e larae. s-...
bridl·. • •••ur_ont ..de to 1nd1oat.

4
rate of Change ot flow.

Bans 8pr1a« C At .,utb 22.2 0 Or•••l aDd bouldere.
4 84100 er•• 1.) 111 .bo.. Rook)' CrMk 24.6 7<1' 1.88 HeaT)' gra....l.
4 8eoo CrMk Jdt abo.. Rooky Cnek 2S.9 1.5 IatiMte. Lar•• ennl.
4 Rook, Cr_.. At .,utb 2S.9 0 an..l.
4 s.oo Creek Jut below Rook7 Craak 26.0 .1 Lar.. bar ot 100.. gra..l.
4 8800 Cn" - 26.6 .OS 1.00•• gravel.
4 8800 CrM" -- 26.8 0 Vid. bad ot gra..l aDd ...11

4 bould....
8M1) CrHk Low orQ..1JIc - PM 1796 28.2 0 Vid. b.c! ot grnel aDd • ..u

~ hoc Cr."
boulden.-. )2.a 0 Bed ot 100.. enTel.n .... an ••.,. 1 WI. poola r.o. 1111. )).7 to4 1800 CrMk •0 '" rope od ... ..or .......- )6.0 .2 r.tt.te. Rock cbUnal.~ "00 Creek A\ U. J. Hielrwa, JO )9.0 .01 Or••el.



LCIi~!'UW INVESTIGATIONS - NUECES RIVDI. BJ.SIN

LeOni River April 25-28, 1925

~

Reach, From Uvalde-Friotown Hilhva,. bridge to old Woodward Ranch nAr Baton-illa, fa.

Diachargtl lI.easurementa on Leoni R:l.ver trom H1ghway brid&;e aoutblla.t or Uvalda to the old Woodward Ranch, were ...de
in April 1925, to detendl'l8 aa.pale lains or lonall. The river was at a constant atale durirli this .erie. or JIl8&flUl"8lllflnta.

DiBeharge in efe
Dot. Stream Location River Water I ""n Trll)U_ iver- R_rke

1925 Miles Temp. Stream t.,.,. eion

Apr. 25 Leoni River At trnlde-Friotown Highway 0 ).16
crossing

2S Leona Vaney Diveraion No. 1 2.0 1.24
Irrigation Co.

2S LeOni R:l. 't'8r 100 tt below Dam No. 1 2.1 1.96
21 Leona R:l.ver At White place above Xincaid Dam 6.1 ).)6
21 lincaid Canal 300 !'t below Dam 6.1 1.66
21 LeonlRiYer Juat below Kincaid Dol 6.1 0 All water dinrted.
21 Leona Rinr 3 rid. be10v ltlncaid DaIl 11.0 12.0
26 Leona HiWl1' At Hackberry croning 17.0 6.01
26 B8teaville 200 rt be10w Dam 20.1 4.11

Conal
26 Leona River Juat below Bat8llViUe Dam 20.1 1.08
26 Leona River 11' lid. below Batenille Dam 22.1 .4 EetiJllate.
26 Leona River 3 m1 below Batenille Dam 2).) .S BIltimate.
26 Leona River At ottenhouae Ranch 26.4 .) BIltimate.
26 Leona River At old Woodward Ranch )).S 0 1ll'y dovnatre...



....
'"V>,

LCW-FLCW INVESTIGATIONS - NUD:ES RIvm BASIN

Leona River June 11-12, 1931

Reach: From Highway bridge 1.7 mi SE of UValde to Rogers Ranch 35 mi SE of Uvalde, Tex.

Discharge lIl8asurelll8nts of Leona River near UValde, Tex., were made on June 11, 12, 19)1, to determine seepage gaiM
or losses. During the investigation the river was at a cOll8tant stage, ani the D1!18surement8 repreeent the natural
conditions. There were no diversiOll8 trom the river or inflow from tributaries during this eeepage investigation.

Discharge 1n efs
"'t. Stream Locstion River Water M,m '!T1OU- Ulver- Remarks

19)1
Miles Temp. Stream tary sion

June 11 Leona River At Highwsy bridge 1.7 m1 SE of 0 3.1
UValde

11 Leona Valley At headeate, Diversion No. 1 2.0 0
Irrigation Co.

11 Leona River Just below Leona Valley Irriga- 2.1 8.0
tion Dam

11 Leona R:1ver At White IS place crossing above 6.6 16.4
Kincaid D8JII

11 Kincaid Canal At headgate 8.1 0
11 Leona River Just below Kincaid Dsm 8.1 7.2
11 Leona River 3 m1 below Kincaid D8JII 11.0 19.1
12 Leona River At Hackberry croaeing 17.0 9.S
12 Batesville At headgate 20.1 0

Canal
12 Leona River Just below Batesville Dam 20.1 6.9
12 Leona River 11 mi below Batesville 22.1 4.7
12 Leo"," R1~r ) mi below Batesville 23.3 3.6
12 Leona River At ottenhouae Ranch 26.4 2.2
12 Leona River At old Woodward Ranch 33.S .S
12 Laonn River At Rogers Ranch 37.S 0



lDtol-FLOW INVESTIOATIONS - NUD::ES RIVPJl BASIN

Leona River NOYel'aber 7, 1932

8i

Reach I From Highway bridge 1.7 mi SE of Uvalde to Hackberry Cl'OlIlIing near Bate.rtll., Tu.

Dillcharge measurements of Leona River near Uvalde, Tex., were made on November 7, 1932, to detel'llline lIfISPBgII gains
or 1011ses. Durin« the investigation the river was at a constant stage, and meuur8lllents reprllllflnt natural conditiON!.
There were no diversions from the river or inflow from tributaries during this investigaUon.

Di8charge in cre"",. Stream Location River Water _"un I"~"U- IV1Ver- Remsrke

1932 Miles Tomp. Stream tory don

Nov. 7 Leona River At Highway bridge 1.7 m1 SE ot 0 1e.6
UVdde

7 Leona valley At headgate, Diversion No. 1 2.0 0
Irrigation Co.

7 Leona River At S. L. Gilbert Ranch 5.5 40.e
7 Kincaid Canal At headgate e.1 0
7 Leona River Juat below Kincaid Canal e.1 40.1
7 Leona River At Hackberry crossin« 17.0 39.e



f"
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LC:W-F'LCW ItmSrIOATIONS - NUECES RIVER BASIN

Leona River June 21, 22, 19311

Reachl From Highway bridge 1.7 nd. SE of UValde to Rogers Ranch noar S.tesville, Tex.

Discharge measurements of Leona River near Uvalde, Tex., were made on June 21, 22, 19311, to determine seepage gains
or losses. During the investigation the river was at a constant sta8e, and measurements r.epresent natural conditions.
There was no inflow from tributaries during this seepage investigation.

Discharge in cfa
Dat, Stream Location River Water ~1n nou- iver- Remarks

19)4
Miles Temp. Stream tary sion

June 21 Leona River At Highway bridge 1.7 rrd SE of 0 6.8
Uvalde

21 Lane-Taylor At ~adgate 2.0 0 Formerly Leona Valley Irr18ation
Canal Coltq)any.

21 Leona River Just below Lane-Taylor Dam 2.1 lh.4
21 Leona River At crossing at White's Place 6.6 18.8
21 Kincaid Canal t rrd below headgate 8.1 ).7
21 Leona River rn1 below Kincaid Dam 8.6 7.7
22 Leona River 5 rrd below Kincaid Dam 13.0 12.9
22 Leona River At Hackberry crossing 17.0 8.9
22 Batesville At headgate 20.1 0

canal
22 Leona River Just below Batesrtlle Dam 20.1 s.)
22 Leona River 3 IIl1 below Batesville 23.3 2.4
22 Leona River At ottenhou.ae Ranch 26.4 1.6
22 Leona River At Rogers Ranch )4.6 0

No inflow from ributaries during investigation



LClW-F'Lt:W INVESTIGATIONS - NUECES RIVDl BASIN

Leona River october 16-20, 1934

8i

!!!!Ell From Highway bridge 1.7 ml. SE ot t1Yalde to Rogere lW1ch neu Baten1U., Ta:.

Diecharge aeuure'lcurt.a ot Leona River near t1Yalde, Tex., were _de on october 16-20, 1934, to det.ermine eecpage
gdns or 1oes88. During the investigation the rlT8r wall at a oonatant euge. and llfIuureraenta reprellent natural
cond1t.iona. There wall no innow tram tributariell during thia invelltigat1on.

Dllleharge in ere

""'e Stream Location River Water ''''" pTIDU- Ulver- ReIIlIlrka

1934
Miles TCIIl]). Stream tary Bion

oct. 16 leona River At Highway bridge 1.7 m1 SE ot 0 1.4
UValde

16 Lane Taylor At headgate 2.0 0
Canal

16 Leona River Ju.st below Lane Taylor Dam 2.1 6.6
19 Leona River At S. L. Gilbert Ranch 5.6 ll.4
19 Kincaid Canal sao fi below headgate 6.1 3.6
19 Leona River 2$0 fi below Kincaid Dam 6.1 3.3
19 Leona River 1 lid. below Kincaid Dam 9.1 6.9
19 Leona River S 11'11 below Kincaid Dam 13.0 7.7
19 Leona River At Hackberry croalSing 17.0 5.2
19 Bawllnllle At headgato 20.1 0

ca~l .
19 Leona River Just below Bateaville Dam 20.1 3.6
19 Leona River 3 1111 below Batesville 23.3 2.6
20 Leona River At ottenhouse Ranch 26.4 .6
20 Leona River At Regen Ranch 34.6 0



LGl-FWoI INVESTIOATIONS - NI1EC~ RIYm BASIN

Leona River June and July 1939

....
'Ii

Reaches I From Kincaid DalIl 10 Ill1 below Uvdde to Rogerlll Ranch near B&teartlle, Ta.
f'rom Highway bridge 1.1 m1 SE ot Uvdde to a point 3 1111 below Baten-iUe, To:.

A series of discharge l'I8asurements was made on June 6 and 10 on the Leona River and tributaries, Tex., between
Kincaid Dam, about 10 miles below Uvalde, and Rogere Ranch, 36.3 milee below Uvalde. Amther eeries ot meaaurements
Will made durine: the period July $-1 between a point 1.1 1II11ell lIoutheaat of Uvalde and a point 23 miles downstream, near
Batesville, to detennine the seepage ga1ruJ or lossee. The investigations were made duril'l& per10dll of COl'l8tant stage ot
the river; howover a llhart flood, reaching a 4-root etage, occurred about June 3. All flow1ne: tributariee were measured.

Discharge in crs
Date StreulII Locstion River Wnter ""0 ",u_ U1ver_ Remarks

'·'9
Miles Temp. Stream tary sion

f'rolll Kincaid 10 mi below Uvalde to 80lPers Ra h n. Be, nll. T"".
June 10 KTnciIdCanal r?OO-tt b61()liheaag~ 0 3.6

10 Loona River i m1 below Kincaid De.m .$ 12.7
10 Leona River 1 1111 below Kincaid Dam 1.0 19.$
10 Leona River 300 It below Hackberry croselI'!1 B.9 U..7
6 Batesville Can. 100 ft below headgate 12.0 5.2
6 Leona River 400 It below Bateeville Dam 12.0 905
6 Batesville 2$0 It above entrance to river 13.7 4.3 Wasteway return trom Batenille

Drain Canal.
6 Leona River 2$0 rt. below Batesville drain 13.7 11.6
6 Leona R1.ver 3 1111 below Batesville Dam 15.2 11.4
6 Leona River At Ottenhouse Ranch 16.3 9.7
6 LeoN River At Rogers Ranch 26.$ 6.0

From HilPhwav b dll'e 1.1 m1 SE of Uvdde to a nni,. J .1 below Bates" lie
July 5 ILeo narffYer At llighw.y bridge 1.7 oid SE or 0 7.1

UValde
5 Van Ham P\IllP 1,000 ft. above Cooke Slough 1.5 .4 Estimate.
5 Leona River At White's crossing - gaglt18 4.6 13.6

station
5 Kincaid Cana1 300 tt below headgate 6.1 7.9
5 Leona River 300 tt below Kincaid DalIl 6.1 5.9
6 LeonaR:1"er At T.P. Lee Lodge 1.0 1111 below 9.1 11.6

IU.neaid Dam
6 T.P.Lee Rench 2 fIl1 below Iancaid Dam 10.1 1.6

P""P



~

Dl.cbar~e in ct.Da,. Stre&lll Location River Water ..un rmou- 111.ver~ RelDIIrks

, n,n Miles Temp. Btreu tory "on
rro.~~ 1.7 lII1 SE ot UYalde to • 1n 3m! below ..to u. nUnu

Jul7 6 LOOne ..,. O1.olOVXIn.iIdDu ~ t;6 1.-01\10 R1'Yer At Hackberrr Cl'OlIlI1ng 17.0
6 Bltee'f'111e t Jd. below beadB.to 20.1 3.1

canol
6 Leona RiYer Juet below Baten111e Dam 20.1 .9
6 Leona R1 Yer 1 lid below Brotes'f111e DuI 21.0 •3 EBU-te •
6 t.ona Rlnr 2 111 below Bates'rl.lle Dam 22.0 .1 Eltt..te.
6 Leona River .3 iii beloY Batesv.t.lle Dam 2,3.0 0



WW-F'LOH INVEiTICATlONS

Leona River

NUECES RIvrn BASIN

Februaq and.
AU8U8t946

B

Reaches I From old Highway bridge 1.7 nd. SE of UValde to a point .2 mi E of Zavalla-Frio County line, T8][.
From a point 2,500 rt. below Kincaid Dam to Kincaid Ca"1l 9.5 mi SE of Uvalde, T8][.
From Highway.bridge 1.7 m.i SE of Uvalde to a point on Ceorge West Ranch 7.1 mi SE of Batesville, Tex.

Three series of diecharge mea6urements wer~ made on Leona River and tributaries in February aD:!. August 1946. All
of t.he measurements were made in the reach from the old UValde-Pearsall road, 1.7 mil811 southwest of Uvalde, Uvalde
County and a point about 0.2 ndle east of Zavalla-Frio County line.

The measurements were made in cooperation with the Oround Water Branch to establieh 8 relation between flow of river
with water table in the river valley. Investigations were made during a constant stago and doterminations represent
nat.ural conditions. Distances along the river were measured on tracings from aerial photographlJ and U. S. Department
of Agriculture Soil Survey Maps.

DilIchnrse.in cfl
Il8te Stream Location River Wnter

~'"
meU- Ul.ver- Remo.rks

1946 M11ea Te!llP. Streo.lll tory sion

FroJn old Highwa bridge 1.7 mi SE or Uvalde to a 1nt .2 01 E of Z valla- oCo tv line
Feb. 5 eona tuver A1. o~o. rugnwa)' onage ~. ( lID. SE u u

of UValde
$ Leona River At McKinney Ranch 3.1 IIIi SE of 1.9 4.7

UValde
$ Leona River At gaging station 4.6 mi SE of 3.6 4.7

Uvalde
$ leona River On V. E. Lee Ranch 6.6 IlI1 SE of 6.3 9.6

uvalde
$ Kincaid Canal At headgate 6.6 0
$ Leona River t mi below Kincaid Danl 9.3 6.0
$ Leona River At Kincaid camp 9; nd. SE of 9.6 1).1.

UValde
$ 1.fIona River At Dockery C8q:l 9-314 mi SE of 10.1 1).6

Uvalde
$ Leona River JOO rt. above Leona Lodge cTOa8ine 11.0 14.6
6 Leona River About .3 IlI1 SE of Leona lodge 11.3 14.1
6 Leona R:iVBr About .4 mi SE of Leona Lodge 11.6 1).6
6 Leona River About .4 IlIi N of Uvalde-Zavalla 11.6 14.0

County line
6 Leona River About .3 mi N or Uvalde-Zavalla 12.3 1$.$

County line
6 80na River About .1 IlI1 below Un.lde-Zavalla 12.9 12.2

County line



;;j

Dhcbarg8 1n cr.
Dot. Stream Location River Water "'tn "JTltlU- IUlver- Rearkll

1946 H1les Temp. Stream tary 110n

From old Hi hwa brld II 1.1 m1 SE of Uvalde to • in' .2 m1 E of Z nUll- I'r1n Co ty line continued
Feb. 6 ILeONI /Q.vlIr ADOU~ .~. lIIJ. 5 01 UV.~Qe-"G.v,u. ...,., H.O

County line
6 Leona River At smitil'l!I C!"OlIaing 7.2 m1 N.oI of 15.9 12.3

Batesville
7 Leona River 6.2 IIli Mol of Bateavllle 11.2 12.6
7 Leone River 1.4 IlI1. above Hackberry crossing 19.3 10.B
7 Leona R1ver At Hackberry crossing 20.6 10.0
7 Leona River Near Clay Sharer house 21.3 10.6
7 Batesville .4 m1 below headgate 2).1 4.4

Canal
7 Loona River )00 tt below Batesville Da:n 23.2 3.4
7 LOOM River .9 m1 Nt of S.teaville 24.5 3.7
7 Leone River At bridge 2 rrd. NE ot Batesvilla 25.4 3.0
7 Bateaville .7 m1 5E of Batesville 26.2 2.6

Canal W8llte
7 Leona River Juet below Canal Wasteway 26.2 5.4
7 Leona River At Leona Fa:nna Mexican ClmP 26.4 4.4
6 teona River At O'Keefe Broe. cattle pen )0.4 3.9
6 Leona River 3.8 m1 SE of Batesvllle 31.5 3.5
6 Leona River Near otterhouse Ranch hoUIlO 34.0 2.3
6 Leona River On George West Ranch 7.1 m1 SE )6.3 2.4

of Batesville
6 Leo na R:lver on Carmichael Ranch 8.1 m1 SE 36.3 2.0

of Batesville
6 Leona River 10.6 m1 SE of Batesville 42.1 1.2
6 Leona River On Rogers Ranch 13.0 m1 SE of 46.2 .5

Batesville
6 Leona River .2 mi E of Zavalla- Uvalde CoWlty 49.4 .2

1108

From • int 2 00 ft belov Kincaid Dam to Kincai Co", 9.5 m SE or Unlde
Feb. 19 Leona vor On W. E. L•• Rono. ,.' m1 SE 0< 4.n 0.1

Uvalde
19 Leona River on V. E. Lee Ranch 5.8 mi S2 or 5.5 9.0

Uvalde
19 Kincaid Canal At Kincaid Dam 6.6 Hot II lsurec;l - p"",, ""19 Leona R:lver 2,500 rt below Kincaid Dam 9.3 3.4
19 Leona River 2, "00 ft below Kincaid Dlllll 9.4 5.6



~
co,

Discharge 1n era
!lut, Stream Location River Water I"'lo Trlbu- IDiver- Remarks

19L6 Miles Temp. Stream tary sian

FrOlll a~nt 2 00 ft balO',., Kincaid Dam to Kines! = 9.5 III SE of Uvalde conti! u'.
Feb. 19 ILeona-miter jJ,OOO ft belo.. Ki~8id DalIl ~S 0.2

19 Leona River At Kincaid C8rrp 9i mi 5E of 9.6 9.4
Uvalde

From Highw8" br dae 1.1 mi BE of Uvalde to a ""in 000 or"'e est R ..Ach 7.1 rn1 SE f Batesville
Aug. 7 l"Leona RIVer Attn:gliWay OriClga 1. m1 SE 01' 0 0

Uvalde
7 Leona River At McKinney Ranch 3.1 m! SE of 1.9 .6

UValde
7 Leona River At gaging station 4.6 rni SE of 3.6 oS

UValde
7 Leona River On W. E. Lee Ranch 5.2 Ill! SE of 4.6 3.0

Uvalde
7 Leona River On W. E. Lee Ranch 5.8 mi SE of 5.5 2.6

Uvalde
7 Leona River On W. E. Lee Ranch 6.6 mi BE of 6.3 2.1

Uvalde
6 Kincaid Canal At Kincaid Dam 6.6 0.3
7 Leona River 2,500 It belo,," Kincaid Dam 9.3 .4
7 Leona Hiver 2,100 ft below Kincaid Dam 9.4 1.4
6 Leona River At Kincaid Danp 9.5 mi SE of 9.6 4.1

UValde
6 Leona River )00 ft above crossing at Leona 11.0 4.4

Lodge
6 Leona River .4 m1 SE of Leona Lodge 11.6 4.3
6 Leona River .1 mi below Uvalde-Zavalla County 12.9 3.3

liM
8 Leona River At Smith's crossing 7.2 m1 NW of 15.9 1.9

Batesville
6 Leona River 6.2 mi NW of Batesville 17.2 I ••
9 Leona River 1.4 mi above Hackberry crossing 19.) 0
9 Leona River )00 ft below Hackberry crossing 20.8 0
9 Leona River 300 ft below Batesville Dam 23.2 0
9 Leona River At Batesville bridge 25.4 0
9 Leona River .7 ll!1 SE of Batesville below 26.2 0

wasteway
9 Leona River At O'Keefe Bros. cattle pen 3.1 30.4 0

lTd SE of Batesville
9 Leona River On George West Ranch 7.1 mi SE 3b.3 0

of Batesville



UW-FLCW INVESTIGATIONS - NtID:ES RIvm BASIN

Leona River March 1, 1941

~

Reach, From Higm.ay bridge 1.7 mi SE of Uvalde to Kincaid Camp 9.5 mi SE of Uvalde, Tn.

A series of five discharge measurements was made on Leona River and tributaries, Tex. The series was made in March
between the old Uvalde-Pearsall road bridge, 1.7 miles southeaet of Uvalde, Uvalde County, and Kincaid CaJltl, 9.5 milea
southeast of Uvalde. Measurements were made to establish relation between flow of river and water table in the river
valley. See report of Texas Board of Water Engineers (page 9). "Relationship of Ground Water to the Discharge of the
Leona River in Uvalde and Zavala Counties, Tex." - April 1947.

Investigation was made during a constant stage and determinations represent natural conditions. Diatances along
river measured on tracings from aerial photographs and U. S. Department of Agriculture Soil-Survey Map.

Discharge in ers
Dote Stream Location River Water Ma" IU""- iver- Remarks

1947 Miles Temp. Stream tnry sion

~ar. 1 Leona River At Highway bridge 1.7 m1 SE of 0 3.49
Uvalde

1 Leona River At gaging station 4.6 mi SE of 3.8 10.0
UValde

1 Leona River W. E. Lee Ranch 5.2 mi SE of 4.6 17.0
Uvalde

1 Leona River 2,500 ft below Kincaid Dam 9.3 12.9
1 Leona River At Kincaid Camp 9.5 mi SE of 9.8 18.4

Uvalde



LOW-~ INVESTIGATIONS

Atascosa, Frio
ana Nuece~l[rVers

NUECES RIVal. BASIN

Januaq: and
Apr1l951

Rcachl Frorn Ca.rq>bellton to head of Lake Corpus Christi near Mathia, Tex.

During January and April 19$1, three series of discharge measurementll wore made on the Atascosa, Frio and Nueces
Rivers, Tex. The purpose wall to detennine seepage gaina or losses along the river, and Iossell in transrnission of water,
from artesian wells near Campbellton to the head of Lake Corpus Christi near Hathill. The channels of the Atascosa, Frio
and Nueccs Rivers were used. to transport tho wtltor. The Atascosa River is tributary to the Frio River and the Frio River
is tributary to the Nuoces River which flows into Lake Corpus Christl.

Dur1.na Lhe poriod January 23-26, 19$1, prior to drilling of artesian well at Campbellton,
a reconnllhsance nature wall made frorn a point near Poteet to tho head of Lake Corpus Christl.
were made only aL those points on main atream and tributaries which were easily accessible.

a seepage investigation of
At this time lIISssurements

~

'"

During period April 19 to May 1, 1951, Lwo series of llleasureJllents were made from carrpbellton to head of Lake Corpus
Christi. The first of these was made with one arLesian well flowing into the river. All inflow and diversions were
measured throughout the reach. The second wall made of river and tributary now atLer the artosian well was cut off. An
additional measuroment wBe made at miles 67.u, 96.u and 103.8 BS it wall suspected that sorne well water waa still present
when the first ones were made (see table).

For complete report on transmission of well water from Campbellton to Lake Corpus Christi see U. S. Geological
Survey Open File Release No. 42, OCtober 19S1, Austin, Texas (SW).

Di8ch.erge. in crs1»,. Stream Location River Water I ",an rll)U_ IIJ~ver- Rellll1rkfl

19$1 Miles Temp. Stream t.,., Dion

Jan. 23 Atascosa River 3.0 IIli SW of Poteet 0 0
2) At.ascosa River 1.3 m.i south at Poteet 2.9 75 0.96
2) Ata:scolIB River 2.0 IIli SE of Poteet $.1 75 2.13
2) At.ascosa River 3.0 mi NW at Pleasanton 9.0 7$ 2.JO
2) Atascosa River At Plessanton 15.0 77 ).)5
2) Bani ta Creek South edge of Plessanton 15.) 0.02
2) Galvan Creek 2.0 m1 NE of Pleasanton 17.0 0
2) Atascosa River At Coughran 21.0 77 ).62 Artesian wells flowing
2h Atascosa River 0.5 m1 east of McCoy )5.1 65 ).6h
2h unnamed Creek u.O IIl1 r..~ of Campbellton u2.0 70 .20
2h Borrego Creek 3.0 mi north at CtlI!lpbellton h6.0 57 .06
2h Ataacolla River At C...pbellton u7.1 $7 h.)6
2h Lapan Creek 1.5 lIIi SE of Campbellton $2.S 65 .10



~
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Discharge.. in efa
M. Stream Locat1on River Water I "". "'>0_ JDlver- Remarks

1951 Miles Temp. Strenm tOl"Y 110n

Jan. 24 ~.at.8te Creek 3.0 rrd SW of C8lIIpbellton 55 0.44
'4 La Parl ts Cree~ S.o mi SW of Campbellton $S.9 56 .39
'5 Atascosa River At gaging station at Whitsett 59.7 45 4.60
'5 QllllOS Creek 1.0 I!l1 SE of Whitsett 61.0 0
'5 ~errlrn3n Hollo~ 2.0 mi SE of Whitsett .OS
'5 Sin Christov81 5.0 mi 5E of Whitsett 0

Creek
'5 "tIlSCOSB River 4.5 mi north of Three Rivers 71.4 49 4.3'
2S Frio Ri ver 1.0 rnl above mouth of Atascosa R 73.9 0
'5 Ci ty PuJ'lp At Three Rivers water intake 77.1 0.90
'5 Nucces Ri vel' 4.0 mi above Three Rivers 60.3 0
'5 Nueces R1vel' At gaging station near Three 60S 66 3.46

Rivers
'5 5ulphur Creek ~t reouth near Oakville 67.3 .10
'5 truoe":> River 1.5 ml SW of Oakville 87.4 60 11.)4
'5 !fueees River 1.8 mi M~ of George west 96.4 56 5.49
'6 Spring Creek 2.5 :ni SW of Goorge \olest 99.3 0
'6 Nuecos River .8 mi north of Mikeska 0).6 49 5. '9

Apr. 19 Atascosa River "t highway bridge at Campbellt.on- 47.1 70 3,36
above ",.ell

19 At.ascosa lliver At Campbellton - below well 47.6 97 5.65
'9 Unnamed Creek Belen.- Cap;>bellton 47.9 .1'
19 Unnarnod Creek Above Lapan CreCk 5'.1 0
19 Ataacosll pJ.ver Above Lapan Creek 5',4 B6 6.02
19 Lapan Creek lit mouth 5M 79 .)0
19 At8sC~B" Ri v~~~ Above La ParHa Creek $S.B BJ 5.36
19 La P<Jrita Cree At mouth 55.9 73 .69
19 IlnNllllCd Creek .2 Mi belo~ La ParHa Creek 56.1 0
19 Unnamed Creck 2 mi above ,,"hi tset.t '1.,? .10
19 Sulphur WeH 1.6 r.rl. above Whitsett S6.~ .01
19 At.ascosa River At gaging station at Whitsett 59.7 7B 6.)0
'0 Olmoe Creek At n::outh 61.0 76 .0B
20 Ata3cos8 River Below OlJ".os Creek 61.1 77 5,S6
2() Unnuf'led Creek l mi below OL~3 Croek 61.3 0
20 3 unnamed Below Olmos Creek 0

Creeks
'0 AtS:::lCOBS River At Falls above Three Riven; 69.0 Bo 5.61
20 Atascosa River At telTilorary recorder 2! rni 11.11 B4 5.lcl

above Three Rivers

,



::i

DliebarS8 in cra
Dote Stream Location River Water I .,no pT1Du·lulver· Remark.

1951 Miles Temp. Stream taT)' 110n

Apr. 20 AtasCosa River JOO rt above IIOUth 7).9 60 4.66
20 Frio River At mouth 01 Atascosa R 73.9 0
21 City PuIIIp At Three Rivers vater 1ntllke 77.1 0.$6
20 Nueces Rivar At mouth of Frio River 60.) 0
21 Nueces River At gaging station near Three 60.5 76 4.)0

Rivers
21 Sulphur Creek At mouth near Oakville 67.) .21
21 NueC8a Hivar 500 It below Sulphur Creek 67.4 76 4.76
21 tNece8 Ri ver .3 mi below Sulphur Creek 69.7 4.99
21 NUlcee River Neer George West 96.11 88 6.12
21 Spring Creek Below George west 99.) .04
21 Nuecell River At temporary recorder near 0.3.8 82 4.06

H:lkeska
21 Hueccs R1ver Neer ruins of Old Fort Merrill 07.) 78 S.hB

below Mikeska

27 At.aSCOlll R1 ver At Call1pbellton 47.6 82 1.94
27 Unnaned Creek Below Campbellton 47.9 .12
27 Lapan Creek At lI'.outh 52.S 8) .J)
27 Ataecos8 River Above La Pari ta Creek 55.8 8) 1.86
27 La Parita Cree At IIlOUth 55.9 60 .)5
27 Un1\llllled Creek 2 lll1 above Whi tsett 57.9 .10
27 Atascosa River 1.6 mi above Whitsett 56.) 81 1.81
21 Sulphur Well 1.5511I1 above Whitsett 58.) .0)
27 Atascose River At gaging station at io'hitsett 59.7 78 1.79
28 Atascosa River Above Oll!w:ls Creek 61.0 75 1.80
28 01100s Creek At lOOuth 61.0 0
28 IItascosa River At Falls above Three River5 69.0 15 1.43
28 Ata5c058 River At temporary recorder 21 mi 71.4 75 1.52

above Three Rivers
28 Frio River At mouth at Atascosa R 7).9 0
28 City Pump At Three Rivers water intake 17 .1 .56
28 Nueces River At mouth of Frio River 60.) 0
28 Nuoces River At g$g1ng station near Three 8005 0.46

Rivers
28 Sulphur Croek At mouth near Oakville 87.) .08
28 Nueces River 600 rt below Sulphur Creek 67.1i 81 1.33
JO Nueces River 600 rt below Sulphur Creek 87.4 90 0.85
28 Nueces River 3 mi below Sulphur Creek 69.7 82 1.88



i

D1Icbarge.. 1n ere
Do" Stream Location River Water I ""n Trlbu- IDlver- RelIIBrka

1951 Miles Telllp. Stream "'ry slon

Apr. 28 HueCflll R1ver Hear George Vest 96.4 81 2.60
30 Nueces River Near George West 96.4 87 l.5B
2B Nueces River At temporary recorder near 103.6 B2 ).10

M1ksske
Moy 1 Nuecell River At temporary recorder near 103.B 75 1.B7

Ml..keska
1 NUllcea R1ver Near Old Fort Merrill below 105.9 76 2.17

Kl.keska

•



~

LOW -FI.DW DM!'STlGATIONS - NUECES RI'ml. BASIN

Nueces River April 20-22, 1948

Reach I From gaging station Mar Mathis to Corpus Ch.r1eti Water Works at CalaHen, Tex.

A series of discharge mBaeurement8 was _de Apr. 20-22, 1948, on the Nueces River and ita tributaries, Tex.,
between the gaging station near Mathis and a point 25i miles doWIUltream, to deternd.ne the seepage ga1nB or lo8a8a
between the gaging station near Mathis and the cit)' of Corpus Chriati Water Works Plant at Calallon. The gates on
Mathis Dam were not changed for several days preceding or during the investigation, thereby maintaining a constant
stage of the river. All tributaries were investigated for inf'low but none were found.

The last measurement lII8de is 10 mi1ee upstream from Corpus Christi Water Works Plant. Pool conditions prevented
additiona! dischlll' ge measurementll. There was no inflow between point of last measurement and water works.

Discharge, in cra
Do'o Stream Location River Water I M,nn 'lTltlU- iver- Remark&

1946 Miles To"" Stream ta.." sian

Apr. 20 Nueces River At gaging etation near Mathis 0 35.3
20 Nueces River 4.1 ml SSW of Mathis 1.0 30.6
20 Nuscee River 4.1 m1 south of Hathill 2.6 35.0
20 uroyn (no At lIlOuth 4 IJI1 SSE of Kathie 4., 0

namo)
20 Arroyo Nombre At mouth 4.3 m1 SSE of Mathill 4.9 0

de Dioe
20 Nuecee River 4.4 JIl1 SSt of Mathie 5.0 33.2
20 Nueces River 3.7 m1 NlM of San Patricio 1.0 33.0
21 Nueces River 2.7 m1 NW of San Patricio 6.9 33.4
21 Nueces River 2.2 m1 NNW of San Patricio 10.9 35.6
21 Javelin Creek At mouth 2.4 m1 Wllrf of San 11.1 0

Patricio
21 Bandy Hollow At mouth 2.$ 11I1 WIN of san 12.0 0

Patricio
21 Nuscee River 2.3 11I1 WW of san Patricio 13.4 34.0
21 Nueces River 2.4 1111 SW of San Patricio 15.1 35.9
22 Huecel!l River 1.7 1111 south at San Patricio 18.1 36.5
22 Nusces RiVet' 2.$ m1 SSE of San 'atric1o 19.9 38.0
22 Dismero Slougb 4.7 iii SSE of San Paitricio 23.5 0
22 Nuecee River 4.7 Jl1 SSE of San Patricio 23.6 35.6
22 Muscee RiTer 6.2 iii SE of san Patricio and. 25.5 34.6

10 IIl1 aboWl Water Worka plant -
no inflow betntlD



g;

I..CM-FI..CW INVESTIGATIONS - RIO GRAtIDE BASIN

Pocos River PAy 28~30. 1918

Reach: From Angeles gaging station to Girvin, Tex.

From Hay 28 to JO. 1918. a study of lossos and gains from seepage was made on Pecos River between the New Mexico­
Texas State line and Girvin. Tex. Recording gages are maintained at Angeles (near State line), above Barstow. and ncar
Grandfalls. Although data were insufficient to warrant a correction of discharge for time interval. the Bages showed
that the river was at a practically constant stage provious to and during the investigation so that few corrections for
ti.:ne interval were necessar;r. From Angeles gage to the Arno-Porterville highway bridge there was a gain of 25 ers; from
Arno-Porterville highway bridge to Barstow gage there was a loss of 30 efs; am between Barstow and Girvin a gain of 48
ere. Between the Arno-Porterville highway bridge and Barstow the river flows over a bed of deep Band, the seepage into
which. in addition to the natural loss from evaporation might easily account for the loss of 30 cfa between these points.

Discharge.in CrG
Dut~, Stream Location River Water Mal" Trlbu_ lver- Rellll1rks

19la
Miles Temp. Stream teey sion

May 28 Pecos River ~eQr Aneeles - gogine station 0 81.7
29 Peccs River At Clds Ranch near Angeles 22 7J.9
29 Pecos Rj ve:' Below the Falls near Riverton 43 86.6
29 Peco~ !U. ver At road crossing nesr Arno $6 101 Porterville pump not runnfne.
29 Farrr.ers Jmle- At headgate 10 rrr1 below Arne 1$ 12.$

pendent. Canal
29 Biggs Canal At diversion darn 64.6 .$
29 Feco:; Iti·,er Above Barstow - gaging station 6$.0 64.$
29 Barstow Canal At headgate 86.5 64.11
29 Pecos River Below Barstow Canal 86.S 1.1
29 Pecos Piver Above Marguretta Flume 90 2.9
2. Pecos River Below Marguretta Flume 90 4.1 Leakage in nune.
29 Pecos River At T.P. Railroad bridge 102 $.0
29 Toyah Creek At lTlOuth below Pecos 112 0
29 Pecos River Just below Big valley Dam 111 13.1 No pumpine.
30 Fasllino Creck At mouth 1)0 0
)0 ]mpe:-ial Feoder At helldgate 3 mi above Grandfalls 134 1$.$

Canal
30 Peces River Just below Imperial Canal 134 9.0
29 Pecos River Just below Grandfalls Dam 131 8.h No pumping.
30 Second Imper:l a1 At he;)dgate 1$0 4.2

D1 vision
;0 Per:cs River Just below Second Imperial Div. 1$0 3.4
}O Pecos River Near Grandfolls - gaging station 1$4 4.6



~

Dlac:hnrge 1n CrG
DuLt' Stream Location River WilLer ~.o mU_ 1'J:lver- Remo.rka

1916 Miles TelllP· Strelllll tory alon

Prom AnJl:elee Ita king station to Girvin continued
Mo, )0 ~1lC1lerman can. At. neaagat.ell 160 2.S

)0 Pecoa River Just below Zillllllennan canal lhO 0
)0 Pocoe River Near Buena Vista 160 16.0
30 Colll8J1che Creek At DDuth 163 0
)0 Pecos River At highway crossing at Girvin 203 )O.h



~

LOW-FLOW lNVEST10AT10NS - R10 GRANDE BASIN

Madera Canyon September 19:32-A'§uat 19:33

Reachl FrOIl! a point lJ.} lid above to a point 3.5 l'IIi above Toyahvale, Tex.

D16chorge 1n cra
Dale St.ream Localion River Water I ,,"" rleu- IUlver. Remurka

19)2
Miles TCIllJl· Stream tory 610n

sept. ~ Hldera Canyon At gaging station 'ti "..1 Madera Canyon Madera Springs road croeai"8 3.9
1 Hadera Canyon 8.2 rrd. below gage $.1 0

2 Madera canyon At gaging sution 13.3 67.$
2 Madero Canyon ~,adera Springs TOad crossing 7.1 lLl.8
2 Madera Ca:lyon 8.2 lIl1 below gage $.1 2.2
2 !'l.adera Canyon At. Duncan-Kingston crossing ).$ .$

:3 Mader. Canyon At. gaging station 13.3 41.6
3 Modera Canyon Madera Springs road crossing 7.1 16.1
) Madera Canyon 6.2 lIl1 below gage $.1 6.3
) Madora Canyon At Duncan-Kingston crosBina ).$ 4.$

12 Madera Canyon At gaging station 1).3 26.7
12 Madera Springs At lIlOuth 1l.3 0.$

Creek
12 Kader. Canyon ht Madera Springs road crossing 7.1 7.2
12 Madera Canyon 6.2 rni below gage $.1 2.$

1$ f".adera Canyon At gaging station 1).3 14.$
1$ Modera Canyon At f".adera Springs road croasins 7.1 .3
1$ Madera Canyon 6.2 m1 belo,," gage $.1 .2

21 Hadera Canyon At gaging station 13.3 5.2
21 Madera Canyon ;.t. roek outcrop 7.$ 0
21 "'..den Csnyon At Madera springs rosd crossing 7.1 .3
21 Madera Ca~yon .2 1IU below Hadera Springs road 6.9 0

crossing
21 Hadera Canyon 8.2 1IU below gage $.1 .6

24 Haders Canyon At gaging station 1).) 6.7
24 Side C8n~"On At. IIlOUth 1).2 .3
24 Hader. Canyon 1.5 lIl1 below gage 1l.6 6.7
24 *dera Canyon 2.5 lIli below gage 10.6 1.0
24 Madera Canyon ).5 m1 below gage 9.6 .2

•



:;;
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Discharge 1n ers
Ikote Stream Location River Water Main jT~bu- 1ver~ Remarks

Miles Temp. Stream tary Ilion

1932 From a poi nl I) .3 m1 above to a point 3.5 rrc1 abov Toya vale cont.in 'd
Oct. 6 Madera Canyon At gagine station 13.,3 37.3

6 Madera SprinEs At mouth ll.3 1.5
Creek

6 Madera Canyon 2.6 rni belo,.. gage 10.7 22.6
6 !".adera Canyon J.7 mi balm.: gage 9.6 4.5
6 Madera Canyon At limestone outcrop 9.3 0

1933
Aug .. 27 Madera Canyon At gaging station I).) 17.5

2" l1adcra Canyon At Madera Springs road crossing 7.1 ll.4
27 Madera Canyon At Duncan-Kineston crossing 3.5 0



IDI~FI.QI IlfV!STmUIONS - RIO aRAHDE BASIN

Little Aguja canzon A\IIU!It 17-OCtot>er 6, 1932

~

Seeeh, Fro. a point 15.5 iii aboTe to 2.2 Jd. abo.,. To)'&hTale, Tn:.

D1Bebarge 1n efe

"". Stream Location River Wnter _.n 'lTJ.DU- lver- RelIlBrke

19J2
HUes T.... Stream tary "on.... 17 Uttle AcuJa At teIiporU"J' staft gage 15. 1.J

C&n1On
17 Little AKUJa 2.a Jd below lltaft gage 12.7 1.0

ea"",n
17 South Forte .2 Jd abo.,. mouth n. 0••

Little Aguja
10.<17 Little Aguja 5S iii below IIWt gage ••Canyon

17 Little Aguja 7.0 lIli below lltaft gage 8.S .6
Can",n

7.C17 Little Aguja a.s 111 below IIWt gage ••ea..,.,n
17 Li ttl. Aguja 9.6 JIl1 below .tat.t gage S. .2

ea..,.,n
17 Little AKUJa )00 tt abaft l1allstone bluft ••J .1

ea""",
17 Lt ttl. Aguja At upper end l.1.MlI'tone bluff •• 0

ea"",n
17 IJ.ttle AsuJa At lower IlDd ll:aeetone bluft •• .2

C&n1'On
17 Little Aguja At lIlOath 2.2 0

ea..,.,n

Sept. 1 Littl. Apja 3 iii below lltaft gag. 12. 12.1
C&n1On

I South Porie .2 Id 8bon llIDutb n. 6.~
L1tu. AcuJa

1 Littl. Aguja At mouth 2. 0
ea..,.,n

1) Little Aguja SO tt below South Fork n. 22.8
ean,.,n

1) IJ.ttle AlJUJa 100 tt aboft liM_tone blutt ••J 0
C...,.n



I
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I

Discharge 1n ere
illite Strell.Dl Location River Water I_~·· ·!T.l.DU- L1J.ver- RellIIrks

1932 Miles T_. Stream tary elon

~.~~lS S ml abon to 2.2 a1 abo... '1'0
sept. 131.a.J.ToWo. • 1;loU x.... aooft De 11.L1I1.1 .., 0.1"""".13 Little Aguja .1 Id below u..toDe bluft 3.9 0"""".lh Little .quja 50 tt below Soutb Fork: 11.3 11.2ea.,.,.

lh IJ.tUe Apja .s 'Il1 below White blurt 6.2 0
C.....

20 IJ,ttle Aguja 60 tt below 5:lutb. Forte 11.) Jo.1"""".20 Little Quja 150 It .bon upper Dtmcan road 90S 0.......
20 Littla AguJa 100 n. ebon Wb1tit bluft 8.7 .6"""".20 Little Aguja 600 tt below White blutt 8.6 0"""".20 ~ttle ....,. At aecond White bluU 7.8 .6

"""".20 Little Ag'O,jI. .1 iii below second White bluft 7.7 0

"""".
oct. 6 IJ.ttle Apja 200 tt below South Fork 11.' 26.8

"""".6 Little Aguja At lower Duncan road cl"oludng 6.0 26.5

"""".6 ~et W.ather At l.aeatone bluff 4.3 0.'
Sprlnga

6 Little Aguja SO ft below 11aeatone bluft 3.9 2.2

"""".6 Uttle Apja 4,000 ft aboYe .:ratb 3.0 0
can,nn



UJI-l'Wtl DVZSTIOATIOICS - RIO OJWIIJB BASD

Big A«uja Can,zoD ~r I-oct.obn 6, 1932

~

R_chl Fro. a point u.8 iii abaft to 2.2 a1 aboTe T~., Ta.

Discharge In d's
Date StreEUD Location River Water I""· ITr'bu- iver- Rt!llI8rks

19)2 Hiles Tomp. Streu tory slon

Sopt. I Big AlUJa Can;ro At t~rarr atart lage 11.8 18.7
I Big Aguja~ Abo... Beftn Springe Creek 7.) 4.4
1 Sen:n Sprl.np At IIOUth 7.2 0.5

enok
I Big J.&uJa CalVO At .otttb 2.2 0

3 Blg AguJA CalVO At telllp01"a1"1 .taft gace 11.8 45.4
) BIg Aguja 00"" ibo"" BenD Springs Creek 7.) )5.7
3 Snen Springs it muth 7.2 .4

Cr'"
3 Big Aguja can;ro it muth 2.2 19.2

13 81.1 Jguja Can10 At tellpOraoy etart gage 11.8 8.6
13 Ivalnut ca.",. At muth 7.5 .2
13 811 4uja Abon SeftD Spr1nge creek 7.) 5.6
13 8eftn Springs At JIOutb 7.2 4.8

enak
13 Bil AiUJa CaD10 At JIOUtb 2,2 0

oct. 6 Big A&uja CaD10 it taponrJ' .tatt gage 11.8 )D.)
6 Big Aguja Canyo Aboft pipe line cro811ing 9.6 5.6
6 Break in pipe At Can;ron croaaing 9,5 1.5
li..

6~g Aguja C.... Below pipe line croee::l.ng 9.5 7.1
6 alDut cart10D At mutb 7,5 .6
6 Bil J.guja Ct.Jqo Abon Be"'D Spr1n8a Creek 7.) 14.0
6 SenD Springs At aouth 7.2 6.1

Cr..'
6 Big Aguja~ i iii above mouth 5.2 0
6 Big Aguja ca.", Jd. abaft mutb 2.7 0
6 Bll AguJ a CaD;JO .14 Jd. above IDOUth 2.6 .1
6 Big Aguja canyo At lIOath 2.2 .1

•



UIH'LOl' INVI!'STIGATIOHS - RIO GRANDE BASIN

Reeves County Water Illlprovement. District No. 1 near BIhlorbea, Ta:. July 27, 1922

~

Reachl From Main Canal headgate to a point near Barlow diversion near BalaorbN, feu..

Discharge in crs
Dot. Stream Location River Water ~ln 1TilliU- "DIVer- Remarks

1922 M.iles Telllp. Stream to,." sion

July 27 Hain Canal it headgates (San SolOlQOD Spri~s 34.0
21 Giffin Springs Juat above confluence wit.h Main 4.6S

C.nal
21 Brucee D1Ter- At head,gate below Gitfin Spri~e 3.02

8ion
21 MlI1n Canal Juat below Bruce8 DI..version 36.1
21 W8st Side At headgates 1.63

DiTersion
21 Westerman At h.adogates 4.21

DiTeraion
21 Long Strip At hUdgate8 2.79

Diversion
21 Main Canal Near Barlow DiTm"sion 13.6



LQI-FLGl IHVESTIGATIONS - RIO GRANDE BASIN

Reevee County Water lIIIprovell'l9nt District No.1 Canal S)'Btem

Reach I canal llystem from headgates to last diversion, near Ballllorhea~ Te:x.

September 25, 26, 1923

&l

Discharge in cfa
Dat, Stream Location River Water Main Tribo- iver- Remarks

1923
Miles Temp. Stream taey aion

Sept. 25 Main Canal San Solomon Springs at outlet 35.0
25 Giffin Springs At outlet 1.75
25 Main Canal At Bruces and Stewarts 35.9
25 Main Canal At McGarry bridge 34.9
25 Scherye D1ver- 4.54

sion
26 West Side At Koontz corner 12.2

Delivery
26 Main Canal At Scherys and McGarry corner 16.5
25 S.H.Sharp 4.72

Delivery
25 Grain field 5.26

delivery
25 Main Canal At Knapp foot bridge 7.56
25 J. F. Meir 4.14

Delivery
25 Main Canal In front of Hotel 2.93
26 West Side On Byrd farm t m1 below headgate 12.6

Delivery
26 Sharp Delivery Bridge at Scherye corner 5.09
26 Sharp Delivery At corner of Sharp field 3.99
26 Saragosa Near old weir 4.Ci,

Spring Creek



LCW-:f'Larl INVESTIGATIONS - RIO GRAIIDE BASIN

Reeves County Water I!!Iprovement District No. 1 Canal S18tem April 26, 27, 192)

$

Reach. From Bruces corner to 6th dtversion at Blakeeley delivery near Balmorhea, Tex.

Discharge in crs
Dat. Stream Location River Water ~Ma10 'l'rlbu- iver- Relll8rks

1923
Miles Temp. Stream tary slon

Apr. 26 Hain Canal 400 ft south of Bruce corner 26.2
26 1st diversion C. C. G08a to Carpenter Place 3.05
27 ~e8t Side 2nd diversion at County corner 6.97

Delivery
27 Main Canal At TOWl delivery below 4th 8.05

diversion
27 Town delivery 0
27 Main Canal At Scherye corner 7.68
27 Moore diversion 5th elivenion 3.77
27 Main Canal Bel.O',1 Blakesley delivery 0

,



I.QI-FlGf IHVlST10ATIONS • RIO GRANDI BASDi

Renea County Water Iq?rcnment
DIatrlct NO.1 cana18 near BilD:lrhea,

Reach I Laterals or canal a,..tea, near BalJIorhea, Ta:.

october 21-Nov8Jlber 18, 1931

'8

Discharge in era

""', Stream Locat1on R1ver Water I ,.un 'lT1DU_ 1ver_ RelllDrkll

1931 Milell Temp. StrellDl tary .1nn

oct. 21 Carpenter t.a.ke- At point or di"enion 0 2.81
out

27 carpenter ta.ke- At point or dellnJ')' 1.0 2.13
out

27 Reaervoir take· At point or diveraion 0 2.63
out

27 Reaervoir take- At eonfiuence ldth creek 1.0 2.33....
27 Hilhva7 d1tch At point or diftl'llion 0 9.32
27 KUla d1tcb At point or dinraion .6 S.9l
27 Hipa,. d1teh Below Milla ditch takeout .6 3.60
27 Highwa7 ditch At point or dellver:r to 11178r 1.3 3064

r....

26 Siphon ditch At point or diveraioD 0 9.32
26 Siphon ditch At point or dell,,8J')' to Fane Dowr 2.3 6.19

r....

Nov. 16 Pbore canal 300 f't below du 0 ~.29
16 Moore canal At P.V.5. Railll'11J ereadng .S 4.3S

16 Saraaoaa canal 1,000 f't be10v dinraion d.. 0 1.97
16 Sarago.. canal. At v«lr .S 1.66

16 CUtin Spring At w«lr 0 3.1lJ
canol

16 Giffin Spring At aiphon .6 4.06
canal



LClI-FUlf DIVJlSTIQA'l'IOHS - RIO GRANDE BASIN

Renea Countl Water I!IJ?1"Ove.nt.
Diatrict NO. 1 Ciiii1 near B&lD)rbea

Reach, Main canal !roll 80urce to elXi, near 8alJM)rhea, Ta:.

october 27, 28, 1931

)£

Dlllcharge in crs
Dote Stream Location River Water ""-. ITr<bu- rn-rver- RelII8rks

1931
Miles TelllJl· Stream tsry sian

oct. 27 Main canal 300 ft below SaD. Solo.. Spr1.Dg 0 32.0
27 carpenter tab- 200 :tt below weir .8 2.81

out
27 Gitfin Spring At eource 1.4 1.34
27 ReaerYoir take- At point of diversion 1.4 2.83...
27 Henry Jones At point of diftniOD 1.4 .40

takeout
27 North canal At point of d1'"U'Iion 2.2 .27

takeout
27 Gate leakage Total leakage on Main canal .12
27~n canal At crenshaw garage 4.0 2$.3
27 iller takeout At point of diTenion 6.0 .61
27 Date lewge Total leakage on Main Canal .10
28 Main canal At higbN.,. No. 3 croaaiDg 7.0 21.4
28 Highway takeout At point of divenion 7.0 5.94
28 Sol Mater take- At point of d1version 8.0 5.20

out
28 SAragoaa canal At weir inflow point 8.4 1.98
28 Siphon d1 toh At weir 8.4 8.98

takeout
28 ~te leakage Total leakage on Main Canal .60
28 Kaincanal 150 ft below Siphon ditch takeout 8.4 1.42
28 l(ia.te leakage Total leakage on Main canal .70
28 Main canal i m. aboVe end of ayatea 1l.4 .)8



LCW-1"LQf IKV&STIGATIONS - RIO GRANDE BASIN

ReeT'811 Count,. Water lJtproT'8lllllnt
bietria No." can&l near Ba1iOrbea

Reachl Main canal fro. aource to end. near Ballmrhea. Tn.

Januag and Karch 1933

....
'is

Discharge.. in crs
Dot, Stream Location River Water I_"'in Trinn_ IDiver- Remarks

19)) Miles Temp. StreBJll tary sion

Jan. 11 Main canal Soo ft below Giffin canal 1.8 48.7
11 North ~i11 At KnaPPII corner 3.1 26.3
11 Main canal At BaJaorhea Hotel 4.7 19.9
11 Gate leakage Total of 2 lew .1
11 Wellt Sandia At gap 5.6 1.8

canal
11 Main canal At Brogado 6.0 22.2
11 Lateral d1,"r- At po1.Dt ot dinnion 6.6 .8

Ilion
11 Mo1n "",01 t 1111 aboft highwlQ' crou~D8 7.1 20.2
11 Oate leakap Total ot 3 leakt: .2
11 Main canal 1 mi below highway crollll1qj; 8.1 21.0
12 Siphon d1tch At weir 7S .ft below ... n canal 9.6 1.8
12 ~~""'01 JUIlt below Siphon ditcb 9.7 17.1
12 n canal Near end ot a,.te. 11.1 17.4

_.1) Main canal sao .ft below Gittin canal 1.8 11.3
1) Main canal At Wille,. road C1'Oll8iIll 2.8 11.4
1) Gate leakage At lnappll comer 3.1 .1
1) Main canal 400 ft aboft tlia:bvay Darap 4.7 11.0
1) West Sandia SO .ft aboft highway 5.6 1.3

canal
1) Main canal I lid below Groaado 6.3 11.9
1) Main canal At hip.,.. C1'Ol!llling 7.7 11.9
1) Eq>er1..nt At b1ghva,. Crolllliqr 8.3 .6

Fuw epill
1) Mo1n canal Abon Baragoaa canal 9.6 12.5
1) Main canal 1 iii below Siphon ditch lll.l 8.3
1) Main canal At Saragosa road croalliDg 11.1 8.8

14 Main canal sao tt. below Gitfin caw 1.8 8.2
14 Qate leakage 3.0 .1
14 Gate lealcap 3.7 .1
14 !tIdn canal 400 tt. aboft JU.a:bv8J' Garage 4.7 7.8



LCW-P'LCW DfVISTIOJ.TIOHS - RIO mwmJl BASDI

RuTell Countl Water IIIfroTe.UJt Dllltrict
No. 1 Cirii1 ezata near BiliOriiia

Fllbruaq 6, 7, 193$

10
w,

Reachl MlckUll c.nal, Main Canal. tabout. to Ba1JDorb.. auermir, aDd. Madera canal, DUr ~rbea, Ta.

Durlnc the inveatigation tbll atage reained oomrtant.

DiacharBll .aauremen1:.ll of lateralJl of Reevea Comrt.l Water IJIprovelEnt Dilltrict No. 1 1'roa San SololllOn Sprincll to
Balmrbea ResllrY01r, near BalDorbea, T_., to detel'lll1De llaepage, on San Solomon Springe MlddJ.e canal, Main Cual take­
out. to BU.orbea R88erT1)ir, aDd. Mad..a Canal, in Fabr\w7 193$.

D16charge in cre
Dote Stream Location River Wster ""n ITribu.:. JDiver- RelIl6rke

1935 Miles Temp. Stre8lll ta,.,. Bion

Feb. 6 Mlddle canal .5 Dd. below San SolOllOn Sprinp .5 34.1 Total now of springe.
7 Mo1n Canal Jut below check gate 21' Jll1 1.4 2.2 Leakage thru gate.

above Baaorbea
7 Main Canal take .2 m1 below point of dinnion 1.6 >42.8 COlIOined now ot San SolOlllOll

out to BalJnorhe &Dd Phantom Lake Sprinca except
Re88rvoir leakage.

7 Main Canal. take .6 m1 below point ot dift1'8ion 2.0 44.0
out to BallDorbe
RellllM't)ir

7 V.dera ean.l Juet above Main Canal takeout 2.2 0
7 Madera Canal , m1 below Main Canal. takeout. 2.7 42.0
7 V.dera Canal 300 It above Balmrhea Reservoir 4.2 37.8



u:r.r-FLai INVFSTIGATIONS - RIO GRANDE BASIN

Reeves Count,. Water DnprovelMlnt DUtr:l..ct
No. 1 canal S)'IIItelll near :BaiJlil)riiI1a

Jull-September 1940

~

Reach, All lateral canala ot Sy1Ite!a, near BUaorbea, Ta:.

A l18r1ell of d1l1oharge JIl8allurementa lias IUde on each ot lI8veral laterals in Reevell Count,. Water Improvelll8nt DlIItrict
No. 1 in ro,.ah Creek Baain in the rtc1n1t,. ot Balmrbea, Tex., to deten:rdne seepage gains or 101l1lell. The iJl'l1eatigat1oWl
lIere _de during periodll ot oonlltant d1eCharze and the detendnatioM of gain or loaa reprellent norJlll1 COnditiOlUl. All.
divereioWi trolll each lateral lIere _allured.

Discharge in cfs
Dot. Stream Location River Water _",nn ITr1bu- IDiver- Rema.rks

19I,o
Miles Temp. Stream ta.." eion

JulT 2 North lateral At U. S. Hig1nfa;y290 road crOlleing 0 0.10
2 Nortb lateral At HE corner ot aec. 2$8 .9 .S2
2 North lateral 1 m1 NW of Bablorbea 2.2 .SO
2 North lateral At comer ot lIec. 39, 51, and 94 2.9 .49
2 Dell'YU"'f d1tob 60 It below the above location 2.9 0.1 EBt1Jute.
2 North lateral 1 IIl1 HE or Balmorhea 4.0 .16

Aug. 26 North lateral At U. S. Highway 290 road cron- 0 .S2
1""

28 North lateral At Count,. road croaaiD£ HE edp .4 .45
ot NW i aec. 256

28 North lateral At HE corner of aeo. 258 .9 .40
28 North lateral In SE i aec. 259 near line be- 1.1 .32

WeeD sec. 259 and 2Eo
28 North lateral JWlt below count,. road creaaing 2.S .32

at N corner aec. 260
28 Deliver,. d1tch 10 It belov the above loo.ttion 2.S .02 r.st1Jllate .
28 North lateral At corner ot aec. 39, 51, and 94 2.9 .)0
28 Dellnr;r d1tob 4 It below the above location 2.9 .03 Estimate.
28 North lateral 1 IIl1 HE of Balmorhea 4.0 .21

28 Huq>hre,.-Ha)'8r SO It below headgate 0 3.36
lateral

28 Humpbre,.-Ma,.r 20 It above drainage ditch .S 209S'
lateral

28 Humphre,.-Ka;y8r SO It below drainage dl.tch .S 3.S1 Increaae fro. drainage dit.ch.
lateral

28 HUlIphrey-Ha,..r 20 It above property 11ne ot .1 3.48
lateral Helma and Ma;y8r



.!O
~

Discharge in ere
Dot. Stre41ll Location River Wnter _,,>1. 1'·J.uu- UJ.ver- Rea.lrks

1940 Miles Temp. Stream ta..,. sion

"US- 29 Back lateral SO tt below propert,. line of 0 4.JJ.
Pac,- and }t)tt tracta:

.9 Back lateral 1.000 tt below SW corner ot BE t 1.1 4oS7
..e. 117

.9 Back lateral 6$0 It abo.,. SE corner of SW i 1.7 4.37
1180. 128

·9 Bade: !etC'u 6SO it below BE corner of SW t 2.2 4.34
Ilea. 128

sept. 6 Ore8ay Row sa tt belov headgate 0 .60
latera.]

6 DellTtlr'f ditch t1d below beadgate .S 0.01
6 OrNs,. RDw m below baqate .S .60

lateral
6 Dellnry ditch 1 111 below baade.toe 1.0 .01
6 rMa,. Row 11111 be10v beadgatll loS .S6

lateral
AUS. 29 Halbert OOrDIIl' J"Ilat belCJlf count,.. road orolll1nc 0 4••6

lateral
.9 De11....,. ditch 30 it abon 5W COrMr of SW i .7 .03

III1C. 129
29 Halbert corner IS tt belav 5W corner of SW i .7 4.32

lateral ne. 129
29 Halbert corner Near SW COrDIll' of NW t lIee. 129 1•• 3.62

lata'&!
29 Deliury d1tah 10 ft below the abo.,. location 1.2 .03
29 o.Unrr ditch .1t boundary between Pardo. ami 1.4 .1$

Hanaker&ltate
29 Halbert DOrner Near SB corner ot NW t "0. 129 1.6 4.22

lateral

29 IbM £etate SW col"Dltr of SV t .110. n6 Blk 13 0 S.SO
lAhral

29 nena Eatate Boumar, between Benhaa and .' 4.S4
lateral B. L. Co.



LQi'-rLCW IHVESTmATlOHS - RID OJWrIDE BASDl

Reen. Count,. Water Iafronll8nt
bhtrict NO." CiJ\&l aptA.

Jull, Augut 19)2 and. Juq 1933

~

~I Reunoir outlet caw rrc. reeenoir to !lain canal, near Ba1Jllorb.., Tex.

Discharge io cfs
Dot. Stream Location River Water 1_'0 '1TJ.DU_ IUlver- Remarks

MUes T_. Stream tery sioo

J~;.1;2 OUtlet canal .1 rd below relee.e gate .1 $2.2
22 Date leakage .) rd below releuo gate .3 0.4
22 OUtlet canal 3.5' rd below 1'81"1111 gate 3.S 48.0

26 outlet canal .1 JIl1 below relo.all gate .1 42.1
26 Gate leakage .3 Jd below relealle gato .3 .3
26 outlet canal .7 trd. below reloee gate .7 40.9
26 Outlet canal 1.7 Dd. below rolll.s. gate 1.7 41.1
26 Outlet caM], 2.4 Jd below relll8ae gate 2.4 39.8
26 Outlet canal SO tt. abon Ill&:in canal 3.S U.s

Aug. 17 outlet canal .1 Jd. bolow release gate .1 1.8
17 outlet canal .4 ~ below rele.slI gate .4 2.1
17 Outlet canal 2.6 JI1. below relealle gate 2.6 1.6

1933
JulJ' 20 outlet canal .2 iii below reloaslI gate .2 14.2

20 outlet canal .4 JlIi abon llIIIin canal 3.1 1l.6

26 Dutlllt canal .2 Ili below relea.o gate .2 7.2
26 Outlet canal .6 mi above IlII.in canal 2.9 6.0



LOl'-FIDW INV!STmJ.TIOIfS • RIO OIWO)E BASD

West Sandia Creek october 11, 1932

!§

Ruehl Jroa a point 4,000 ft abon lag. to the laging atation ~ar Baaorbe&, Ta.

Discharge.in cfs
Dote Stream Location River Water I "an j'!T1DU- 1l1lver- Re..rks

1932
Mllps Temp. Stream "q sian

oct. 11 !west Sandia 300 ft abo"" ~l"in£. 0 0.2
ere"

17 1W~8t Sandia 80 ft below springe .07 .6
crook

17 canal. v••twa,. SOD rt below spr1.Il88 .15 0.1
17 tweet Sandia At gaging IltatiOD .76 2.'ere_



LGHla.l INVESTIGATIONS - RIO GRANDE BASn~

Cherry Ca~n September 15-october 7, 1932

i

Reach I From a point 1.5 m:l. above to 2.$ IIi below gage near Toyahvale, Tex.

Disehnrge in era

""" Stream Location River Wa.ter -,,",0 Tribu- iver- RePlllrks

1932 Miles Temp. Stream t • .." sion

Sept. 15 CherT)" canyon 10 rrd. above Highway 290 ~ gagirJ« 0 13.5
station

IS Cherry canyon 500 £t above Kir'@ston line tence 2.0 0

21 Cherry Canyon 1.5 m1 above gagirJ« nation -105 1.2
21 Cherry Canyon At gaging station 0 5.0

oct. 7 Cherry Canyon At gaging station 0 31.2
7 Cherry Cnnyon 2.5 m:l. below gagirJ« station 2.5 0



LQI-FUM INVESTlQA'l'IONS - RIO QRAlDB BASIN

LiJl¢a Creek october 1932-J,tlf1Il!t 19))

~

Reachl FroIl a point 12.) Illi above to hO.2 iii below Fort Darla, fa.

Discharge 1n ers
"'te Stre6m Loca.tion River Wa.ter I""· 'lTUlU- iUlver- Remarks

1932
Miles T_. Stream tary 0100

ont. 6 LiJlpia Creek .6 m below Wild Rose tmyon lh.7 31.0
6 Short tarq'on At l'IOuth 15.8 1.8
6 Lbpia Creek SOC ft below old LUpia post 16.2 1,6.0

office
6 LiJlpia Creek ) IIli below old L1.IIpia poet o1'fice 21.2 41.8
8 Hone Thie1' At mouth 27.7 1.2Can,.,.
8 Runey Canyon At llOuth 27.9 1.S
6 Liq)1a Creek At Jeff Ranch houae 28.2 6S.1
8 Ulllpia Creek 9 ad below' Jeff Ranch bouse .37.2 4.2
6 L1.IIpia Creek 12 mi below Jeff Ranch bOWle 1Jl.2 0

18 I.1Jr¢a Creek 12.) iii above old Fort Darla l.ane -12.3 .1
18 Limpia Creek 12.0 lid. above old Fort Darla lane -12.0 0
18 Liq:lia Creek li.) mi abon old Fort Darts laDe -1l.3 .2
18 Unpia Creek il.O lid. above old. Fort Darla laDe -1l.0 0
18 Ulllpia Creek 10.) ad. above old Fort Darla lane -10.) oS
18 Limpia Creek: 9.8 mi above old. Fort Darla lane - 9.8 0
18 L1~iaCre. 9.1 Illi above old Fort Darla lane - 9.7 .1
18 Limpia Creek 1.9 ml. above old Fort Darla lane - 7.9 .6
18 I.1q:lia Creek 6.0 Illi above old. Fort Dnis lane - 6.0 S.7
18 Side Canyon 5.9 mi abon old Fort Darls lane - S.9 oS
18 L1q>1a creak ).1 mi above old Fort Davis lane - 3.7 S.7
18 u..pia Creek 1•.3 mi above old Fort Darls lane - 1.) S.3
18 Grayeon Canal At old Fort Davis lane 0 O.S
18 LilllP1a Creek At first. Fort Darle-ToJBh~ 1.2 3.8

croaaieg
19 llqrl.a creek At first Fort Davis-ToJ8bva1e 1.2 3.8

er08siJ'l@:
19 Side Canyon 2.1 IIl1 below old Fort Darla lane 2. .4
19 Side CaJVOn 2.1 IIl1. below old Fort Darls lane 2.1 .2
19 Liq:,ia Creek 4.2 1111. below old Fort Darla lane 4.2 8.0
19 Side CaJVOn 4.6 mi below old Fort Darla l..ane 4.8 oS
19 Lilllpia Creek 1.2 IIIi below old Fort Davis laud 7.2 8.8



8

D1aC:Mrge 1n cre
,,"to Stream Location River Water I "un -muu- u~ver~ Remarks

MUn
T__

Stream tary elon

19". • n • .. • • • con
O':t. 19 L1Jlpia Creek 10.2 -.i below old Vorl Darts lane 10.' 6••

19 FraUer Cat110n ,At -autb 10.3 0 ••
19 LiJIp1a Creek At upper end ot Wild Rose C&n1tIn 11.7 9••
19 Ullpia creek At lover end of Wild Ron C~n 14.0 12.9
19 Short Caqron At llklUtb 15.6 .1
19 L1.JI¢a Creek At old IJ.llpia poet office 16.2 14.0.... 1 U.a Creek At old LiJ¢a poet ottiee 16.2 6.'

I lllllp1a Creek .) m. below old IJ.lllpia poet offiCII 21.' S••
I L1~1. Creek ,.9 iii below old Lapia poet 24. ••6

office
I LiJlpia Creek At Jeff Ranch house 26.2 6.'
1 L1JIpla Creek 1 111 below Jeff Ranch hOWle 29.2 0

" L1.IIpie Creek At upper end of Wild Rose Canyon 11.7 ••0

" L1mpia Creek At lower end of Wild Roa. Canyon 14.0 6.1
21 LiJIp1. Creek At old L1mp1a post ottice 16.2 •• 7
21 UIllP1. Creek J ad. below old llmpia poet otfice 21.2 2.0
21 Limpia Crull: 6 m1 below old UqJia POllt olfice 2b.2 1.1
21 llllJlia Creek At Jeff Ranch house 28.2 2••
n Li-rrl.a Creek t m1 belOli Jeff Ranch house '6.7 0

1933
A... .) L111lpia creek 7S rt below .,uth of Short Canyon 15• 12.6

3 Lillpia Creek At old LilIpia poat office 18.2 4.0
.) LilllPia Creek , m below old L1.Jrpta poet office 16.7 0



l(W-FLOoI INVESTIGATIONS - RIO GRANDE BASIN

Toyah Creek Novellber 1932-July 1933

~

Reachl FrOlll & point 1.2 m1 above to a point 8.8 IIIi below Toyal:.vale. Tex.

Discharge 1n ers
Dot, Stream Location River Water -.aIo rrrlOu- iver- Remarks

Miles Temp. Stream tary sion

19)2
Nov. 6 Toyah Creek At Aloma settlement 1.0 13.6

6 Project waate .9 mi above Balmorhea ).9 0.)
6 Saragosa l$O It above lIlOuth 4.7 909

Springs Creek
6 Toyah Creek $00 1't below Balmorhea bridge 4.6 29.1
6 Toyah Creek 500 1't below Moore Dam 5.6 30.1
6 Toyah Creek At saragosa Dam 6.6 29.0

19))
Jan. 23 Toyah Creek 1.8 m1 above Balmorhea bridge ).0 0

2) Saragosa 200 ft aOOva mouth 4.7 6.2
Springs Creek

2) Toyah Creek 300 rt. below Balmorhea bridge 4.6 12.5
2) Toyah Creek JOO rt. below Moore Dam 5.6 12.6
2) Toyah Creek At Saragosa Dam 6.6 10.S

Mar. 14 Toyah Creek At U. S. Highway 290 crossing -1.2 2.5
14 Toyah Creek 1.8 iii above Balmorhea bridge ).e 0
14 Saragosa roo rt aOOfll lEIuth 4.7 6.7

Springe Creek
14 Toyah Creek saO rt below ~lJmrhea bridge 4.6 9.4
14 !'bore Canal 150 rt below hlladgates 5.6 5.)
14 Toyah Creek $00 rt below )bore !lUI 5.6 4.6
14 Saragosa Canal SO ft belOW' beadiataa 6.6 ••0
14 ToyU. creak So rt below 6aragoll8 Du. 6.6 .2

"'" ,6 Toyah Crull: 1.8 JII1 above BalJIomea bridge ).0 0
16 8aragoaa SO It above 1DOut.b b.1 6.4

Spr1np Creek
16 'ro)'ah Cre*: sco tt below Balmrbea bridge 4.6 9.2
16 pt)ora Canal 2,000 ft below beadpt.es 5.6 7.)
16 To)'ah C1"eak sao tt below !'bora DuI 5.6 1.6
,6 Saracoea Csna1 SO tt below headiates 6.6 4.0
16 Toyah Cnek SO tt below Saragoea DM 6.6 0



2

Discharge.. 1n da
Dot. Stream Location River Water "no ol~~U-

JJ1Ver- RenJ,rke

1933 Miles Temp. Stream tary slon

From • point 1 111 above to • point 6.8 lid belO1o Toyal W on!;.lqd

July 11 Toyah Creek 1.6 m below Bablorhea bridge ).0 0
11 Sarago88 200 .rt abo... mouth 4.7 S.6

_ereek
11 Toyah Creek sao tt below BalJrDrbea bridge 4.8 8.)
11 }bore canal 2,000 tt below headgateB S.8 7.0
11 Toyah Cl"'eek ,00 it below Moore Dam S.8 1.6
11 Saragoaa canal 12$ tt below headgatea 8.8 J.S
11 Toyah Creek SO tt below Saragon Dam 8.8 0



lQi'-FLQI INV'ESTIOA'l'IONS - RIO 01Wfl)E BASIN

PItOOS County Water ;rroTeIllllDt. Diatrict
No. 1 oanal IIlIJ'IItea a Fort stoCktOn

Nov9ber-DeCtllllber 1939

~
w,

Reach, High 11ne, 58Tl1n-D, lateral No.2, and lateral No.3 Canal.lJ, near Fort Stockton, Tex.

A seriea of discharge lllIluurll!ll8nta vu made on aach of several caDlll1I and. laterala 1n PeCOe County Water hlprovement
District No.1 in Colll&ncbe Creek Basin in the vioinity of Fort Stockton, Tar., to determine seepage gaiM or 10l115es. The
investigations vere _de during peri0d8 of conatant discharge am the detel'l'll1natJ.ons of gain or 10118 represent norul.
coDditJ.ona. All diveraioJUl troll. each canal vere lIll!Iuured.

Discharge in era
Dote Stream Location River We.ter ""'0 'lTlllU- iver- Rema.rks

1939
Miles Telllp. Stream tary aion

Nov. 24 High line C&nal 1.2 Jd belov headgatea - 26.3
24 Lateral No. 2 SW corner vater tract 2$, sec. 6 - 11.1
24 High line Canal 2.6 iii below headgatea 0 12.4
24 Lateral No. 3 At Orandtalla-Fort Stockton Hvy. 1.1 5.3
24 High line Canal At Grandfalls-Fort Stockton Rwy. 1.1 6.6
24 High line Canal In vater tract 1, sec. 2 3.6 6.7
24 High line Canal 9.2 iii below headgates at end of 6.4 6.3

concrete

Dec. 14 High line Canal At headgates 0 41.0
14 5aven-D Canal Just above fort Stockton- 1.2 1).6

Sheffield Hvy.
14 High line Canal 2t iii below headgates 2.5 21.6

14 Seven~D Canal At headgatea 0 1).6
14 5ev8n-D Canal Just below siphon under Comanche .1 1).5

Creek
14 Delivery ditch In water tract 3, e8C. 2 1.4 6.4
14 Delivery ditch In water tract 1, sec. 2 1.5 6.4

14 Lateral No. 2 At headgates 0 12.1
14 M1near de11nry t mi below healigates .2 5.4
14 tatera1 No. 2 2,000 It below headgates .4 6.7
14 Lateral No. 2 1 n1 below hea~ates 1.0 6.7
14 Delivery ditch At Barker House in water tract 2.4 6.3

63, .ec. 10

14 Lateral No.3 At headgate 0 6.2
14 Lateral No. :3 At em. of concrete sec. 1.6 6.2



I.Ol-fLQI IlfVESTIQATIatS - RID ORAHDE BlSIN

Rio Orande

Reachl Fro. tajitas to Del Rio, Tn.

'ebruag 7-20, 1925

~

During this .eries or _aeurtlBllnta the river wall at a corwtant .ta.e and the .UU1"eIIl!lDte r.pruent U1tural oonditione.

D1scb8rge 1n d'sv.,. Strealll Loc:at1on River 108ter I_~" .~.• J.I;IU- 1ver- R8lII8rb

1925
Mile. Temp, Strenm tery ••=

reb. 7 Rio Orame At Lajitall 0 1,060
7 Terl1l18U'1 Creek At mutb 16. 0
8 Rio Grande At Sublett, Tex., , m below 17. 1,daO

Grand canyon of santa Helena and
IIOUth of Terli~ua Creek

9 Rio Grande Near Mariscal daIIlIite 60. 1,040
11 Rio Gram.. Jot Bocluillas, Coah. 79. 1,090
13 Rio Oraoo. At stU1vell croulDe 94. 1,120
lS Rio Orame At Reqan C&n1Ol' 116. 1,220
19 Rio Grande At Langtr,. 219. 1,41<>
'9 Pecos Rinr Hear eo-tock - lacing station '100. 199 Fn. da1.17 noorda.
20 DeT11J1 R1.nr Near Del Rio - lacina .tation 281. 376 J'r(a cl&1.l;:r noordll.
20 Rio Or.tIde Near Del Rio :193. 2,JaO



Wi-FUW INV!STIOATIONS - RIO (JUJIDE BASIN

DevillS R:iYer January and October 1921

2l
'-"

Reachl From. point about 30 Illi above to lIlOutb near Del Rio, Tex.

Discharge in cfs
Dote Stream Location River Water ""n [Tr1be_ iver- Remarks

1921
Miles Temp. Stream tory sion

Jan. 26 lnerlls RiYer At Rubboard Ford 0 283
26 SndthB Spring 6 rrd below Rubboard Ford 8 2S .........
28 Devi18 Rivet' At Rough canytln DIlms1te 20 393
27 lnerl18 River At Del Rio-ColDl!ltock road aroaeing 2S 417
27 Davila River , nd below Southern Pacit1c 27.2 448 Rock: channel.

Railroad bridge

Out. 6 Devia River At Rough Canyon DaDllS1te 20 292
1 ~la River At Del Rio-Comstock road croeB1l1i 2S 290
710evilS R1ver At Southern Pacit1c Railroad 26.6 342

br!",,"
7 !Devils River At Abandoned gage site at Dnils 21.6 344

Riyor



LClJi-FlQI INVESTIGATIONS - RIO OIWIDE BASIN

Dertlli River AUJW!t 8-13, 1925

g

Reach I From Beaver Lake to Del Rio-ColllZlltock highway crouing, Val Verde Count,., Tez.

During thh investigation the stre.. vaa at a constant stage and the _aauremeDta represent natural conditiona.

,

Discharge in cfa
Dote Strealll Location River Water ~>n 1"1Tl.DU- iver- Remarks

1925
Miles Temp. Stream. ta,.,. Bien

Aug. 6 Dev.lls River Just belov Beaver Lake 0 1.6
8 Devilll River .2 IIli below Beaver Lake .2 0
8 Juno Springa At Juno ).2 S.8
6 Devils River 1.0 1111. below JW10 4.2 0
8 Devi1Jl River Just above Pecan Springe Creek 1).7 0
8 Devils River Juat below Pecan Springs Creek 1).8 42.'
6 Devia River At first croning above Baleen 19.) 76.1

croesing
6 Oevia River At Bakers Croeeing - gagin@: 22.3 119

etation
9 Davila River It m1 below Baken crossing 23.8 12'
9 Dev11a River S ld below Baleen Cl"Oaaina: 26.6 1)'
9 Devilll River 7 lIIi below Baken Croseing )2,) 148

10 Devils River J iii above Dolan Creek )).S 165
10 Dolan Croek At mouth )6.S )4.'
10 Devils River Just below Dolan Creek )6.S '43 Large increaae troll east aide

not ...surable.
10 Dry Devils At mouth 45.4 0

River
11 Dev:lla Hiver i m1 below Dry Devils River 45.9 )01
12 Devia R1vel" hi lid. above Sellers Ranch S6.) )0)

" Swann-Shelton t mi above sellers Ranch 60.6 44.) Part of inflow only - not posei-
Springe ble to measure total,

1) Devill!l River 2, m.i below Sellers Ranch 6).) 492 Poor lIl88surement - I!IUbject to
error,

13 Devile R1ver At Del Rio-Colll.Btoclc highway 73.0 473
crose:ing

1) Oevi 11!1 R1ver At Devils River - gagina: station 76.0 S12 Not _aaured - tro. recorder
rooord.



LQrI-l'LQI INVlSTIQ1TIOHS - RIO GJWmB WIM

Dni18 Riftr ~lh-2O 1918
7-U: me

~

fttMbe I PJo-. Dolull Creek \0 Sldtb Ranch about 3 1111.. below sata CrMk r.ar ee-tock. To.
J'I'c. W\b "IoaDcb J lila. btllow Satan eft_ to • pod.Jrt t Id.le below Sntll'lrD JIae1t1c Bldlroe4 bride_

.... Dal lt1o, Ta.

IJrariJlc tM lrrruU,at1oDII the n:....r va. at a conetant .ta,e. am the "ru'-.trta NlpreAnt th. Datural cond1t.1onll.

Tributarhe not Ue'ted. _re not neviN at the t1ae the.. 1.meeU.at1OM v... ..-de.

DiBeharge in era
Dote Streom Location River Water I "'Tn ITrlbu- IDiver- RelIIflrks

1926 Miles T_. Streom tory 610n

Frolll Dolane Cr k to SJld.th Ranch about J m bolo So" creek
Feb. 14 Derils RiTer Juat above Dolana Creek 0 U8

lS Dolana Creek At lIlOutb .1 17.;
lS Dertla RiTel' Just below Dolana Creek .1 lh1
lS 6 springs On left. bank 1.1 m belov Dolanl 1.2 2.0 ElIUute.

creok
lS Dertla Rinr 1.3 111. belov IkIlana Creek 1.4 lh9
lS Spring On left. bank 1.b 111 below Dolane loS .02 Eatbate.

Cr..k
1S 411pr11'lil:1I on lett bank 1.6 lid below Dolanl 1.9 .1 Eat1Jlll.te .

Creek
lS Spri", On left. bank 2.6 nd below Dolans 2.1 .3 Est1ute.

C",ek
1S Spri1'li On lett bank 2.6 Id. below Dolana 2.1 1.0 EatUate.

Creek
1S Spri", On lett bank 2.6 lll1 below DolaNII 2.1 .1 EaU_w.

creak
lS Derlill River 3.1 m below Dolana Creek 3.2 164
16 Dertla R1vel' 1,000 tt above Indian Creek 3.8 161
16 Spring On lett bank 1.5 iii abon Dr7 60S .1 BaU-te.

Derlla RiTer
16 Sprillfl: On right bin" 1.; lid aboft fJrT 60S .1 DtiMte.

DfIrilJI R1Tel'
16 Derila Rinr 1.S 111 aboYe Dl7 Dnila RiTU' 60S 20)
11 DeT1l. Riftr At mutb ot Dl7 Derlla R1ftr 8.1 189
11 DlITila Rbwr 1.0 111. below Dr7 DerilJl Riftr 9.' 189
18 1)"11. Riftr 1.S d abon Deadllan Creek 10.8 180
,6 DeTila Rinr 1.S rd. below Daadlun Creek 13.4 200



Remarkll

EaUaate.

EIlt1ute.

Eau...t.e .

&t1_te.

Not llIllasurN.

!l!t1JIIate.

Eat1llate.

EIIt1.Mte.

Estlaate.

.....te.

.2

.2

.4

.S<

2.1

.S!

IS

1.0

1.0

1.0

2S.1

.S

1.S

.s

292

oonuI;;;;!

21S

20S
1!>.l

2)2

belowl SOUthlll.n p,"cthc aath-oad bridll:e

2.6'
242

2.0<

.6

3.~

M
3.9<

2.2

2.1

o
.S

1.8~

1.3
l.s~

1.1C

DlIcbarge.. ln ctll

6-1.

21.s

2l.S
22.0

S&t&ifCre_
16.8
20.1
21.3

21.3

RlverlWater lliiiOlo ITrlbU- ~er.
Miles Temp. Stream tary 1I1on

22.)

,.'"

Location

2-3/4 m aboft Satana Creek
1.0 m1 below Satan8 Creek
On left bank 1.5 111 below S.tana
Creek
on lett bank 1.5 m. belaw Satana
Crook
On left bank 1.8 mi below SataM
Creek
on lett. bank 1.6 Jd below s.talUI
Creek
At mouth

III to S1dth Ranch about 3 m belo'

Stream

Frolll Dolans en

71Spr1..

7112 IIpringlll

8lspri..

7 DeTila RiTer 3 lid. above Srdth Ranch hoWle
7 umued aprifl8 en right bank acroea fro. SIldtb

Ranch hoUSII

7 unnalllBd aprir'€ In river channel 600 ft below
SII1th Ranch bouse
On lett bank just belo" SlIdth
Ranch boWIe
314 Jli below Sndth Ranch houae
on right bank .8 a:l. below Srdtb
Ranch
on right bank 1.1 .:l.. below SlIl1tb
Ranch
on right bank 400 .tt abon
Sellers Ranch
on right bank at Sellen Ranch
"0"".
On right bank t 1111 belov Sellers
Ranch house

81 Lester Spring IOn lett bank .6 IIl1 below Sellers
Ranch house
On lett. baric 1.2 .s. below Seller,
Ranch house
on lett bank 1.2$ 111 below Sellm
R,anch bouse
It 1111 below Sellers Ranch house

11DeYila Hinr
7 S IIprinp

116 8pril'l811

11 Spring

11 Spring

81 Spring

6 DeTilll Rber

201 Swann·Shelton
Spri..

201Spri"
20 Spr1~

201IJ.ttle Satan
Creek

201De'l1Ls Hinr l3/4 IIIi aboTe Smith Ranch house

Fro. Smith Ranc 3 JII1 below Satan Creek to • ooi

"""1928

Fab. 191 Drtile Rinr
20 Dn1.la R1:Yer
20 b aprill£s

&



~

Discharge 1n er.

Ilat. Stream Location River Water ""n I'r1bu- Diver. Relll6rks

1928
Miles TelllJl· Stream tory s10n

Froll Sad.tb Kane 3 111 below Satan Creek to • 'n '" bel.. Southe 'n Pac c Ra1 ad bri • continued.... 8Spr1D1 on lett bank 2 Jd above Du ,1 ?7 0.1 Elltiu:te.
8 DlTila Rinr Ii Il1 aboft Da 11 6.S 289
9 Spring on lett bank 1.2 .t. abon Out 11 6o$S .1 Eetimate .

9 Spring On lett. bank .9 m1 above DUI 11 7.0 0$3
9 Spl1.nc on lett b8nk .6 .:l abon Du 11 7.20 .8 EatiJDate.
9 Sprifll On left. bank .6 m1 ebon Du 11 7.20 •1 !:au.-te .
9 Spring On right. baric in RoU&h Cal'l,JOn 7.2S 1.0 Estimate.

9 5 sprirca on left bulk .5 m aboYII Du. II 7.)0 1.S Eatillate.

9 Spring l)l lett bank 1,000 It. abon Du 7.70 .08
11

9 De'rlla Rinr At -out.h of Bluft creek: 1,000 f't, 8.00 )01
below Du 11

9 Spring on lett bank .3 s1 below D8rl 11 8.$0 1.0 ElIUmate •

lD DeT1l.a RiTer 1.0 IIli below n.. '1 9.20 303
lD Drrile R1:Yer At Country Club t iii below U.8 )01

Duulite 19
U Dnila Rinr At causeway 12 111 above Del Rio J.4,0 31$
U Spring On right bank opposite I ••U. 1$.S 10.2

ataUon
U Dena R:l.TtIr JUllt _boWl Southern Pacific: 1$.8 369

Railroad bridge
U DeTile R1YeT 3,000 tt below Southern Pacific 16.S )66

Railroad br:1.dn

In conjunction with the aboft inn.tis_tioM te.poraI7 gas•• were inatallad at fift sites d88Cribed below, each .ac'
beinc • • tatt .... ho_ 0 t.o ).) t ••t. rro. two t.o ".,.D ....unateDta vere JUde .t eacb .tattOD. an ,""ld'a! occuiol18
tbe .tap ro.' abo.,. the I ..n. At tho.. tiMa clai~ diacharla vaa not deterx1.nod <aoe tootnote to tabl, ot da1lJ' die·
char..). Rec0rd8 aood tor .t.tioM at s.tth ranch and highway bridleJ tair tor the others.

At Gobbl.. rancb.-~ right bank "Wit below ranch bouae ot H. H. Gobble., 21 maa belov mutb ot Dry Davia Rinr,
2, •.nfJlll R)rthWn£ Of Del Ri., Tal Verde ColDlot:r, aOO )0 .nell abo.. muth. Period ot record, Mar. 22, 1928, to Apr. 27,
1929.

At Carruth,rs ranch.-an lett ~nk near ranch boWie ot J. W. c.rrv.tbflrs, 22 llil.a nortbwollt ot Del Rio, Val Verde
CoUDt:r, ana 27 .lle. abOft MUth. Period ot recordl Mar. 5, 1926, to Apr. 30, 1929.

At smth ranch.-In front ot sa.. Sldth ranch bOWl', en lett bank at SlaU41:bter B8:ld croad.Di:, 18 .u.. north of Del
Rio, Val \\ira. CO\D'&t:r, and 16 Idlea .boft .cuth. Period of recorch Mar. 5, 1928, t.o ipr. 30, 1929.

At CO~clab.-on richt baDk sao teet abon DeY1la RiYel' Co\D'&tn' Club boWIe, 6 IIi1.u ~Oft IlOUtb, and 10 .u..
nortJni8at or 1 Rio, Va! V.-de CoUD.t:r. '-riod of ncord, Mar. 12 to Sept. 21, 1928.

At hin bridp.-On right bara 800 teet abo... eo.took-De1 Rio hi&bw&7 br:l.dge, S Jd.lea aboft .cuth, and 9 Idle.
northVfJIlIt ,. RiO;Vu Verde CoUZJt:r. Period ot ncord. Jan. 1 to Sept. 21, 1928.

Da11.7 diecharge 1'WOO1"dI tor th. abaft t-.porar;r .ac1qr ataUoDII are publ1lbed in Watco Sappl;r Paper 688, papa 112-118..



lOl-FWti INVESTIGATIONS - RIO GRANDE BASIIf

Rio Orande 'ebru&rz 9-Kt.rtlh ), 1926

~

Reach I Fro. Del Rio to Eagle Pau, Ta.

D\lI1.ng tb1.11 eeriee of Ileaeurelllilnta the river Vall at a coDlitant etage, and the _aeureJllent8 repreeent the natural
condit1ona.

Discharge in cre
!lut. Stream Location River Water ~.n -!T~DU· ILI~ver- Remnrks

1926 H1lee Temp. Stream tary sion

Feb. 9 Rio Orande Near Del Rio - gagina: atatlon 0 2,7)0
IV. 2 san Felipe At apr1nga S iii aboft mu~ 3 76

Creek
) Sycamore Creek 2 111 above muth 12 1

reb. 10 Rio Grande 3/4 IlIi above Bodell-!'bon pump 14 2,630
Mor. 3 Pinto Creek 1 nd above llIOuth 21 6
reb. 11 Rio San D1.ego 1 iii above .cuth 26 77
Mor. J Laa Moraa Creek 1 JI1 above llIOutb 32.5 7
reb. 11 Rio San Rodrigo At -outb ItO 27

12 Rio Grande J -.:1 below J1JI1.nez 43 3,060
12 Rio Grande At bgle Pull - .ast.. ehUon $7 3,040



LQI-FLaI INVESTIGATIONS - RIO GRANDE BASIN

Rio Orande

Reach I Frolll Eagle Pus to san IgMc1.o, Tex.

re~ 12-22, 1926

~

During this serles or MUurelllillnte the river vu at a COll8t.ant stage, ~ the "'SU1"8Mm.. represent tbia netureJ.
conditione.

Discharge in cra
Dot. Stream Location River Water I ...in I""u- iver- ReD:lE'rks

1926 Miles T_. Stream tary sion

Feb. 12 Rio Grande At !agle Pan - gaging station 0 3,040
13 Rio Chicc At .cutb 3 71
13 Rio Grande 1 1lIi aboft Rio Santo DoJd.ngo II 2.9$<1
13 Rio Santo At IIlOUth 12 10 Est1aatli.

Domingo
14 ","0 Or"'" At lDdio Ranch 19 2,960
14 Rio Grande 2 m. abovs long lJI!aIde and 29 3.000

.heals
1.5 Rio Grande At lower end or eboal8 41 2,970
16 Rio Grandll 1, Jd. below San AJlbrollia Creek SS 2,870
16 Rio Grande At bland 2 Jd. below san Lorenso 67 2,990

e.....
17 Rio Grande 1 m1 below Apache Ranch 77 2,880
17 I!!-~o Grande 1 m1 below Pala1'ox 69 2,970
16 ~o Orande At Minerva 99 2.900
16 Irrigation From mUe 99 to ill 99- S EetiJll8,w......,. ill
16 l'u-o Grande 3 1111 SE or Ieletas ill 2,910
19 Rio Grande 21 Illi BE or san Isabel 116.S 2,790
19 Irrigation From mile ill to laredo ill- S Estimate.

"""". 127
19 Rio GraIde Ii mi aboft Laredo - gaging 127.5 2,760

et.tion
20 Irrigation From Laredo to Jdle 1391 127.$ 1.5 EaU-W.

Pwop. 139
21 Rio Grande ! m1 below Santa Rolla Rancb 1390S 2,750
21 Rio Orande I lIl1 SE of Los Caatros Ranch 146 2,790
22 Rio Grande t mi below La Perla Creek 1.57 2,760
22 Rio Grande At San Ignacio 167 2,760



LQrJ-FL(:M INVESTmJ,TIONS - RIO GRANDE BASIN

Rio Grande January 12-April 2S, 1928

~

Reach. Fr'OIlI, Near Coraal, Tex., half a mle below confluence with Rio San Rodrigo (He:d.can tributary) to Laredo, Tex.

TOlllpOrary gagill£ atatioll8 were oetabllehed on the Rio Grande at the tollov1ng 1oc.at.1onB, a water-stage recorder being
iDlltalled. at each etation. All atatiol\8 were well rated by current_tar mea8Ul"e.enta troll a boat for range ot stage
during period. RecordB excellent.

Near CoNJ. Tex., halt a aile below contluence with Rio San Rodrigo (Men can tributary) and 16 1Il11ee northwost
ot Eagle Pan. Period ot record, January 12 to March 18, 1928.

At Eagle PUll, Tex., a telllpOrary gage W88 installed at the intake for the JIlWIic1palwater plant on January 10,
1928, aiiI wae lllOTed 6$0 feet upstream to a permanent location on J,pril 12, 1928.

At Roeita ~~~t, 9 dlee below Eagle Pasll. Period ot record, February 1 to March 15, 1928.
At Indio rine~ e above "The Narrows" and 18 milee below E8@:le Pau. Period ot record, January 11 to

April n, 1928.
At Palafox, Tex. (~er), 1,000 feet above point where road approaches ri'nU' 'a edge, 41 m1l.es above Laredo, and

811d1ee bCllow Eiil'lealls. Tvo ratinga were developed tor thia station, )00 and sao teet respectively below the
gage, the lower rating glTi11i 60 second-feet the greater diacharge. Period of records, February 18 to April 25,
1928.

At Plilafox Tex. (lower~. See Palafox ~er. Period of record, February 18 to April 25, 1928.
At Dandn .eT2' TeL ,8 II1.les above Laredo and 100 Jd.lee below Eaile Pasa. Period of record, April 2-25, 1928.
IE blltaa, ex., 20 .ues abon Laredo and 108 lId.les below Eagle Pan. Period ot record, Februar;rl1 to Jpril

25, 1928.
At Laredo, Tex., 128 mles below Eagle Pau. Period ot record, Febru&JT 21 to Aprll 22, 1928.

The gain In aracb&rge due to Tiaible inflow and the lou dne to dinrnona by a DUIllber ot small PUlllP1ng plante for
that atretcb ot r1ver UDder irrt'utigation were a b8g11pble per'Cmtqe ot the total d:18c:harge and were col'lflidered to
approxblate17 balance eacb other.



LQrl-FLQI INVESTIOATIONS - RIO GRANDE BASIN

Rio arande Januarz 12-.April 2S, 1928, continued.

t;

5U1111larJ' of Millcellaneoue D1leharlllll, Rio Orande, 1928

Period Station RiYllr Miles He&n D1lcharBe.
in ofl

Jan. 1.3 to Mar. 18 Coma1 0 2,8$$
Do Eagle Pa.1I 16 2,88S
Do Indio ranch 34 2,945

Feb. 2 to Mar. l..4 Eagle Pull 0 2,810
Do Rollita p~ 9 2,910
Do Indio ranoh 18 2,92S •

I

Jan. 12 to Apr. 12 Eagle Pasa 0 2,68S
Do Indio ranch 18 2,140

feb. 22 to Apr. 12 Eligle Pallll 0 2,420
Do Indio ranoh 18 2,45S
Do Palafox (upper) 87 2,44$
Do Palafox (lower) 87 2,$0$
Do Ialitu 108 2,36S
Do Laredo 128 2,410

Apr. 3 to 22 1!'A£1e Pallll 0 2,lOS
Do Palafox (UWer) 87 2,080
Do Palafox (lower) 87 2,l..40
Do Darwin Forry 100 2,090
Do IlIlitu 108 2,010
Do Laredo 128 2,030

reb. 22 to .Apr. 22 Eagle Pas. 0 2,310
Do Laredo 128 2,316





Delivery of Water Investigations
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DIVERSIONS FROO RED RIVER TO IAKE DALIAS. TEXAS;
AND RELATED CJIA.NNEL LOSSES *

FEBRUARY AND MARCH 1954

Introduction

As a drought emergency measure the clty of Dallas in 1953 constructed a
pumping plant on Red River directly north of Gainesville for the purpose of
diverting Red River vater over the Red~Trlnlty River divide and into Lake Dallas
to supplement its municipal supply. Six electric pumps deliver water from Red
River through a concrete pipe line and a cut channel a distance of about 3 miles
to the head of Pecan Creek - a tributary of Elm Fork Trinity River. During the
investigation from February 10 to March 3 each of the pumps delivered an average
of 19 efa at the 10\ler end of the cut channel just upstream from the uppermost
gaging station.

In August 1953 the city of Dallas requested that the Geological Survey and
its cooperating agency, the Texas Board of Water Engineers, make an investiga­
tion of channel losses during a test run. Due to mechanical difficulties at the
pumping plant, the test 'Was delayed until February 1954. On February 10 three
temporary recording gages 'Were installed in the reach in addition to the regular
gaging station on Elm Fork Trinity River near Sanger. The locations of the gages
are shO",m in figure 7. The lawer gage 'Was installed at State High'Way 10, north­
east of Denton, 'Which is the farthest downstream accessible point above back­
water fro~ Lake Dallas.

Results

During the period Feb. 10 to Mar. 3, 1954, the city of Dallas pumped 1,363
acre-feet of wa~er from its Red River plant into Pecan Creek (a tributary of
Elm Fork Trinity River) 3.5 miles above Gainesville; 1,272 acre-feet of this
dive~sion reached the head of Lake Dallas. Discharge records 'Were obtained at
four points along the channels. This water was transported dawn the channels
of Pecan C~eek and Elm Fork Trinity River to Lake Dallas, a distance of about
31 miles. Total flow of pumped 'Water for three of the locations is given in
the following tabulation of results.

* U. S. Geological Survey Open File Report No. 47 "l:Jy Pat H. Holland
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Tabulation of Results

Total acre-feet Feb 11 to Mar 3 1954. . ,
Pecan Creek E1.I::l. Fork Elm. Fork
3.5 mi. north Trinity R. Trinity R. Loss in Loss

of 6 mi. south at Highway Acre-feet ;.
Gainesville of 10 north-

Gainesville east of
Denton

Channel Mile
f'rom 3·0 12.6 33·9
Pumping Plant

6 Pumps
Operating 685 683 645 40 5·8
72 hours

4 Pumps
Operating 454 421 421 33 7·3
72 hours

2 Pumps
Operating 224 220 206 18 8.0
72 hours

Total 1,363 1,324 1,272 91 6·7
Pumpage

Discussion

Prior to the investigation K. F. Hoef'le, Superintendent of Dallas Water
Department, and Pat H. Holland, Geolo,gical Survey engineer-in-charge of field
investigations, agreed upon the following method of pump operation:

1. The interval of flow method be used to determine losses, .... ith interval
of 72 hours pumping and 72 hours shutdown or recession time bet....een runs.

2. Three rates of flow be investigated - flow from 6, 4, and 2 pumps.

3. 6 pumps be started at noon February 11.

The pumps ....ere started and operated as scheduled with only t ....o interrup­
tions ....hen a single pump was stopped for a short time. The chart records from
the continuouS recorders were complete and a full range of discharge measure­
ments was obtained. The investigation was completed on March 3 but the record­
ing gages were operated until ~tarch 18 and pumping continued after that t~.

Prior to the investigation s~e pump tests had been made. One of these,
of 4 days duration1 had ended about noon of February 8. A residue of this ....ater
....a8 present at all three of the Elm Fork stations ....hen recorders ....ere installed
on February 10. Elm Fork Trinity River ....as flowing 5.0 cfa just above the mouth
of Pecan Creek on February 12 and 4.0 cfs on February 19. Pecan Creek was dry
above Gainesville and had only slight flow at its mouth. On February 11 all
tributaries within the reach ....ere inspected and all f'low measured. A total of
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2.9 cfs was measured in Isle du Bois, Spring, and Scott Creeks.

Hourly discharges were computed and figure 8 shows actual discharge hy_
drograph for the three stations and figure 9 shows discharge hydrograph with
normal or base flow eliminated. Figure 10 is a time of travel curve between
the upper and lower gages.

After careful analysis it was decided that the data obtained at Elm Fork
Trinity River near Sanger was not sufficiently accurate to include in this re­
port. The stage-discharge relation for medium and low stages is controlled by
a clay and mud bar a short distance down6tre~ from the gage. The highway
bridge at this site is too weak to carry heavy equipment and therefore bull­
dozers and other equipment must be forded. The gage control, being the shallow­
est point near the bridge, is used as a ford for this equipment and often dirt
is pushed into the channel before the vehicles are crossed, thereby changing the
stage-discharge relation. During the investigation the control at the Sanger
station was disturbed to such an extent that the low and medium records could
not be computed to good accuracy.

Minor shifting of the stage-discharge relation occurred at the gage below
Gainesville and therefore this record, although good, is not considered as
accurate as that at Pecan Creek and Elm Fork Trinity northeast of Denton.

Base data are considered excellent and except for some minor uncertainties
in determining the normal flow at the two Elm Fork stations, the results as a
whole are considered excellent. There was no normal or base flow at the Pecan
Creek station. Accuracy of the interval of flow method depends on an accurate
definition of the interval as it progresses downstream. This can be done by
sandwiching the foreign water between two troughs that return to the normal
flow. Considerable time would be required.to allow the troughs or the flow re­
cession to return to absolute base flow. The 72 hour pumping interval proved
sufficient to produce desired volumes of flow but the 72 hour shutdown or re­
cession time was not long enough for recession flaws to return to normal.
Probably twice the allotted recession time would have been enough but 72 hours
was the maximum that could be allowed due to the imminence of weather changes.
Rainfall of consequence would end this type of study and past history indicates
that some rains are almost certain during February in this section of northeast
Texas. However, the inaccuracies due to uncertain normal flow are of small
consequence owing to the small percentages involved.

The small percentage of loss encountered in delivery of Red River water
can be attributed largely to the low seasonal evaporation and transpiration
losses and the relatively impervious nature of the streambed material. The
geologic formations across which the streams flow are of the Washita group of
the Cretaceous age consisting generally of clays and marls with a few thin
beds of limestone and sandy clay, all of which are relatively impervious.

The weather was ideal for this type of investigation because no rain fell
in the vicinity and the sun was shining much of the time. Evaporation losses,
however, might have been higher than the seasonal average because orisk winds
blew from the north, south and west with accompanying dust clouds at times
from the west and northwest. Conditions were ideal for high evaporation and
transpiration for this season of the year and the losses experienced should be
near the maximum for a winter season.

Field work and partial computation of data in this report was performed
under the direction of R. L. Allen, Area Engineer, Fort Worth Area office.
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IELIVERY OF WATER
FROO

POOSUM KINGI'lCM RESERVOIR TO RICHMOND, TEXAS
VIA BRAZOS RIVER CHANNEL *

AUGUST AND SEPTEMBER 1948

Introduction and Purpose

Unusual drought conditions in the summer of 1948 led the irrigators in the
lower Brazos River Valley to request releases from Possum Kingdom Reservoir
primarily for the irrigation of rice.

The purpose of this study was to determine the time of travel of released
water from Possum Kingdom Reservoir to Richmond, Texas.

Results

An average time of travel graph, showing the time of travel from Possum
Kingdom Reservoir to Richmond, Texas, is given in figure 11. The first release
of vater required 340 hours to travel from Possum Kingdom Reservoir to Richmond,
while the second release required 370 hours to travel this distance. Travel
time of the third release could not be determined accurately because of flood
runoff.

Discussion

The first release is identified as that passing the Palo Pinto stream­
gaging station, 20 miles downstream from the reservoir, during the period
August 9-16, 1$148; the second release is that during the period August 16-30;
and the third release is that during the period August 30 to September 6, 1948.

The first release of 11,800 acre-feet, as measured at the Palo Pinto gag­
ing station, could be followed fairly accurately downstream to Richmond. This

* U. S. Geological Survey Open File Report No. 41 by D. E. Havelka
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release traveled in a relatively dry channel. The peak discharge at the Palo
Pinto gaging station was only 610 cfs (cubic feet per second) during the 9-day
period preceding this release and no runoff from rain was indicated during
time of travel to Richmond.

A graph showing percent of the momentary peak discharge of the first re­
lease of 2,700 cfs at the Palo Pinte gagir-g station that reached each gaging
station is shown in figure ll. Only 18 percent or 490 cfs of this peak reached
Richmond. This chart does not include base flow. The peak discharge of the
second and third releases ~ere increased by runoff due to rain and a satisfac­
tory determination of peak reduction could not be made.

Discharge bydrographs of gaging stations on the Brazos River near Palo
Pinto, near Glen Rose, at Waco, near Bryan and at Richmond, Tex., are shown in
figure 12. The hydrograph of flow at Richmond includes the flaw of the American
Canal Company's Canal near Fulshear, Tex., and Richmond Irrigation Company I S

Canal near Richmond, Tex., both of which divert vater from Brazos River upstream
from the Richmond gaging station. In addition to the gaging stations shown in
figure 12, those near Whitney and near San Felipe were used in computing time of
travel of released water. All of the gaging stations mentioned above were
equipped with continuous water-stage recorders.
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IlELIVERY OF WATER
WHITNEY RESERVOIR TO RICHMOND, TEXAS

VIA BRAZOS RIVER CHANNEL *
1954

Problem

The problems involved in this study were as follows:

1. To determine the percentage of water released from Whitney Reservoir
and transported down the Brazos River channel that would be available near
Richmond, Tex.

2. To determine the time of travel from Whitney Reservoir to Richmond.

The gaging station near Whitney, which is the upstream point for measuring
released water, is 3 miles dounstream from Whitney Reservoir, and the gaging
station at Richmond is the downstream point for measuring releases. All deter­
minations in this study were made from the Whitney gage to the Richmond gage or
to gages between.

Results

During the period Aug. 1-31, 1954, 47,700 acre-feet of water was released
from Whitney Reservoir for the use of irrigators below Richmond, Tex. (See fig.
13) Of this released water, 76 percent (36,200 acre-feet), arrived at Hempstead
243 miles downstream from the Whitney gage, and 69 percent (33,100 acre-feet)
arrived at Richmond 346 miles downstream from the Whitney gage. (See figs. 14
and 15.) The time of travel was 137 hours to Hempstead and about 193 hours to
Richmond. The river channel was already wet, owing to the presence of residual
water from previous releases in the channel and in river sand and gravel beds,
and no extra initial loss occurred. About 9,500 acre-feet of the 14,600 acre­
feet lost in transit from Whitney to Richmond is attributed to evaporation.
These results can be expected only when conditions are similar to those existing
during the period of this investigation.

* U. S. Geological Survey Open File Report No. 53 by Seth D. Breeding and Pat
H. Holland
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Scope of Study

The river reach concerned is 346 miles between the U. S. Geological Survey­
Corps of Engineers, U. S. Army gaging stations near Whitney (3 miles downstream
from Whitney Dam and Reservoir) and at Richmond, Tex. Four other .gaging stations
in the reach are those at Waco, near BryanJ near HempsteadJ and near San Felipe,
which are located 35, l54J 243J and 297 miles J respectivelyJ downstream from the
Whitney gage. Records from the Waco, BryanJ and San Felipe gaging stations are
not included in this report. The period August 1-31 was selected for study be­
cause there was ve~ little inflow from tributaries and very little runoff from
rainfallJ and the .:ater released could be clearly identified J owing to periods
of low flow at the Deginning and at end of month. Also, the river channel vas
in condition for dete~ni~ average loss ~~ing to the fact that releases had
been made previous to this period and no material initial loss vould be involved.

Field Investigation

Recorder chartS were removed and discharge measurements were I:l8de once a
week at each of the gaging stations in the reach.

Office Computations and Discussion

The records were computed weekly ar.d reports were made to the State Board
of Water Er~ineers ~~d c~her in~erested organizations.

Discharge hydrographs were plotted for each of the six gaging stations in
the reach for the months of August and September. These hydrographs were plotted
from mean daily discharges as previously computed except for the Whitney station.
The Richmond hydrograph was plotted on basis of the record at Richmond plus records
for the Richmond and American Canals. These two canals divert water from the
Brazos River ~tween San Felipe and Richmond. For the purpose of this study the
daily discharges for August 1-31 at the Whitney gaging station were revised
slightly from those published in Water-Supply Paper 1342 on the basis of a re­
analysis of the stage-discharge relation. These slight~ revised records will
De used only in this study and do not supersede the published record. A line
shrr~ing estimated bese flow from anteceder.t releases was drawn on each graph.
The difference between base flow and measured flow is the residual of water
released from Whitney Reservoir.

The water was released from Whitney Reservoir through the power plant,
vhich automatically adjusts gate openings to power demand. The low power demand
on Saturday and Sunday is the cause of the low discharges on week-ends. These
lows J or troughsJ on the gage-height charta can be followed downstream to all
the gages. The time of the week-end trough was picked from recorder charts and
plotted on a graph that shows time of travel to all gages between Whitney and
San Felipe. (See fig. 16)

The loss to evaporation wss estimated on basis of' 346 miles of river having
an estimated average width of 300 feet and average evaporation of 9 inches.
Records of evaporation for August at Waco (10.8 in')J College Station (8.82 in.)
and Prairie Viev (7.87 in.) were used to determine the average for the reach.
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DELIVERY OF WATER
WHITNEY RESERVOIR TO RICHMOND, TEXAS

VIA BRAZOS RIVER CHANNEL *
lli£

Problem

The problems involved in this study were as follows:

1. To determine losses in transit of water released from Whitney Reservoir
and transported dawn the Brazos River channel to Richmond, Tex.

2. To determine time of travel of released water from Whitney Reservoir to
gaging station at Richmond.

The gaging station near Whitney, which is the upstream point for measuring
water released from Whitney Reservoir, is 3 miles downstream from Whitney Dam,
and the gaging station at Richmond is the dawnstream point for measuring re­
leases. All determinations in this study were made from the Whitney gage to the
Richmond gage or to gages between.

The quantity of flow reaching Juliff gage (located 26 miles downstream from
Richmond) could not be determined because of lack of records of diversions be­
tween Richmond and Juliff.

Results

During the period July 2 to August 5, 1956, 103,000 acre-feet of water was
released from Whitney Reservoir for the use of irrigators below Richmond, Tex.
(See fig. 17) Of the released water, 71,300 acre-feet (f1g.l8), or 69 percent
of the total volur.ie arrived at the Richmond gaging station 346 miles downstream.
The time of travel of the first water released was about 198 hours. Shown on
the following page is a table giving data for each gaging station in the reach
from Whitney to Richmond.

* u. S. Geological Survey Open File Report No. 59 by Pat H. Holland
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No initial loss occurred} as previous releases had conditioned the channel
and saturated the alluviwn beds in the reach.

About 15,000 of the 31}700 acre-feet lost in transit is attributed to
evaporation. The above results can be expected to occur only when conditions
are similar to those existing during the period of this investigation.

COmparisons of Results with Previous Investigations

During the period Aug. 1-31} 1954, 47,700 acre-feet of water was released
from Whitney Reservoir for the use of irrigators below Richmond. Results of that
study are contained in Open File Release No. 53, August 1956, "Delivery of Water,
Whitney Reservoir to Richmond, Tex. via Brazos River Channel, 1954". Also, Open
File Release No. 57, February 1957, "Delivery of Water from Belton Reservoir to
the Brazos River Gaging Station at Richmond, Tex., by way of the Leon, Little,
and Brazos River Channels, 1956", covers delivery of 73}000 acre-feet of water
from Belton Reservoir to industrial users in the vicinity of Freeport, Tex.

The following table contains a comparison of results shown in the three
reports.

Comparison of Release to Delivery

Reservoir Period ot Amount at Amount lost PerceDt ot re- Distanc:e T1me ot
releasing relesse release in transit leased water be1~ travel of

vater (acre-feet) (acre-teet) arriving at reservoir tirst water
Ricbnlond (miles) (hours)

Whitney Aug. 1-31, 1954 47,700 14,600 69 346 193

Whitney July 1 to 103,000 31,700 69 346 198
Aug. 5, 1956

Belton Nov. 1 to 73,000 18.700 74 34, 202
Dec. 14, 1956
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Scope of Study

During the period July 9-16, 1956, a special water release was made from
Whitney Reservoir for the use of Briscoe Irrigation Company. This water was
obtained from the Brazos River Authority, and the Board of Water Engineers
granted a permit for its transportation down the Brazos River channel. The
Whitney releases were repaid by the Brazos River Authority from Possum Kingdom
Reservoir. The Board of Water Engineers requested daily reports during this
period at six gaging stations between Whitney Reservoir and Briscoe Irrigation
Company, located below Richmond. Several discharge measurements were made and
recording gages inspected regularly during the period.

The period July 2 to August 5 was selected for study because it encompasses
the period of this special release. It was impossible to study the period July
9-16 because no definition of the interval could be recognized as it progressed
downstream. The longer interval was defined by periods of low flow at the be­
ginning and end of the period and could be clearly identified at all gaging
stations .

Also during this period inf'low from tributaries was at a minimum and rain­
fall was either lacking or very scant.

The river reach concerned is 346 miles between the gaging stations near
Whitney (3 miles downstream from Whitney Dam and Reservoir) and at Richmond, Tex.
other gaging stations in the reach are at Waco, near Bryan, near Hempstead, and
near San Felipe, which are located 35, 154, 243, and 297 miles, respectively,
downstream from the Whitney gage. Records for the San Felipe gaging station are
not included in this report.

The river channel was in a favorable condition for determining average loss,
owing to the fact that releases had been made previous to this period and no
material initial loss was involved.

Field Investigation

During the period July 9-16, 1956 gaging stations were vistied frequently
and several discharge measurements were made at each gage ~o better define the
stage-discharge relation.

Discharge measurements were made at Whitney on July 9, 10, 16, 30 and Aug.
15; at Waco, June 21, July 9, 10, 16, 30 and Aug. 30; near Bryan, June il, July
9, 10, 16, 30 and Aug. 13; near Hempstead, July 2, 9, 10, 16, Aug. 4, 10, 13
and 20; and at Richmond, July 5, 9, 10, 11, 16, Aug. 6, 10, 13 and 20.

Office Computations and Discussion

Daily reports of flow were made to the Board of Water Engineers during the
period of the special release, July 9-16, 1956, on the basis of special measure­
ments listed above.

No work was done on this report until the 1956 water year computations
were completed for the stations included. From these records discharge
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hydrographs ~ere plotted (figs. 17 to 19) using mean daily discharge as pub­
lished in Water-Supply Paper 1442, except for the station at Richmond. The
Richmond hydrograph ~as plotted on basis of the Brazos River record at Richmond
plus record of diversions into Richmond Canal and estimated diversions into
American Canal. The American Canal diverts from the left bank of Brazos R:i-ver 18
miles upstream from Richmond, and Richmond Canal alverts~rom right bank 6 miles
upstream from Richmond. The American Canal record vas estimated on basis of
total daily pumpage as reported by the Canal Company.

The discharge hydrographs also show a line representing estimated base flow,
some of vhich is from antecedent releases at Whitney Reservoir. Information on
base fl~_ in the reach is very sketchy due to release procedure and operation of
a hydroelectric power plant at Whitney Dam. The operation schedule of the power
plant does not allOW' sufficient drain-down time for the river to return to. base
flow conditions at stations below Waco.

The periods of low flow prior to and following the period of the investiga­
tion facilitated the computation of time of travel of the first vater. The
instant of first rise vas picked from recorder charts at each station and the
information used to plot a time-of-travel curve. (See fig. l?) Although only
about half as much ~ater ~as released during the investigation of Aug. 1-31,
1954, the time of travel agreed very closely ~ith that determined for the current
investigation. For comparison, the information from the 1954 investigation was
plotted on the time-of-travel curve.

The loss to evaporation ....as estimated on basis of 346 miles of river having
an estimated width of 325 feet and average evaporation of 11.32 inches. Records
of evaporation for July and August at Waco (Riesel), 12.00 and 11.21 inches,
College Station, 13.34 and 11.89 inches, and Prairie View, 10.39 and 9.10 inches,
were used to determine the average evaporation of 11.32 inches for an average
period of 1.2 months.

Accuracy of Results

The time-of-travel curve, based on time of appearance of the first vater,
1s considered excellent, as it agrees closely with previous determinations of
time-of~travel.

The daily discharges at gaging stations are good to excellent, due to the
numerous discharge measurements for better definition of the stage-discharge
relation at each station. All gage~height records were complete and no esti­
mates were necessary except to determine base flow at each station and diversions
into American Canal. The Hempstead gage is non-recording and the record is based
on twice daily readings of vire-~eight gage by an observer. The observer's read­
ings were complete and numerous additional ~ngs were made by engineers while
making discharge measurements.

The est1I:1ates of base flow at Whitney and Waco are considered good. Those
at the other stations are poor due to lack of definition on gage-height charts
or lack of discharge measurements of base now. Base flows at Bryan, Hempstead,
and Richmond vere based on poorly defined curves of increases in daily discharge
between stations during short periods of relatively constant flow. The reces­
sions at beginning and end of the base flow periods were estimated by comparison
with at least one normal recession that was undisturbed by inflow.
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Rainfall was very light during this period. The main tributaries on which
gaging stations are located indicated contributions as follows: Above Waco the
gages on North Bosque at Clifton and Aquilla Creek near Aquilla recorded zero
flow for both July and August; Little River at Cameron had a maximum day of 3.4
cfs and contributed 120 acre-feet for the complete period; Navasota River near
Bryan had a maximum day of 4.6 cfs and contributed a total of 33 acre-feet for
the period; and Yegua Creek near Somerville recorded zero flow for July and
August.
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DELIVERY OF WATER
FROM

BELTON RESERVOIR TO TllEBRAzOS RIVER GAGING STATION
AT RICHMOND, TEXAS, BY WAY OF THE LEON, LITTLE

AND BRAZOS RIVER CHANNELS *
1956

Introduction

Beginning Nov. 1, 1956 and ending Dec. 14, 1956, the Corps of Engineers, in
cooperation with the Brazos River Authority, released 73,000 acre-feet of water
(as measured at the gaging station on Leon River near Belton) from the Belton
Reservoir for industrial use in the vicinity of Freeport, Tex. (See fig. 20) The
need for this water at Freeport came 6S a result of the prolonged drought condi­
tions causing flows in the Brazos River in the vicinity of Freeport to be insuf­
ficient to satisfy the industrial and other uses of vital importance.

PUrpose

The purpose of this report is to show the quantity of water released from
the Belton Reservoir, the time of its travel downstream to Richmond, and the
quantity of released water reaching the gaging station on Brazos River at
Richmond, Tex.

The reservoir water traversed 342 miles of river channel before it reached
the Richmond gaging station. Analysis of the streamflow records shows that
about 54,300 acre-feet of the released water reached Richmond. The quantity of
water reaching the Juliff station and other points downstream from Richmond could
not be determined because of the lack of records of diversion and other basic
data between Richmond and Juliff, essential for a complete analysis.

The gaging stations, operated cooperatively by the Geological Survey, the
Brazos River Authority, the Corps of Engineers, U. S. Army, and the Board of
Water Engineers, recorded the flow as the water was released from Belton
Reservoir and also when it passed gaging stations on Little River at Cameron
and on the Brazos River near Bryan, near San Felipe, at Richmond, and near
Juliff. The study of this flow was complicated by rises resulting f'rom rainf'all
occurring at the beginning and end of the period of release; consequently,

* U. S. Geological Survey Open File Report No. 57 by D. E. Havelka and E. M.
Parten
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records of discharge during periods of steady flow of the water released at Beltcn
were used when possible as basic data in the study.

Records for the Brazos River gaging station near Juliff, which is 26 river
miles downstream from the gaging station at Richmond, were omitted from this
study because the amount of diversions was unknown between the Richmond and.
Juliff gaging stations. Streamflow data used in this study were analyzed to
determine the following:

1. Quantity of water released from Belton Reservoir.

2. Quantity of water released from Belton Reservoir
which reached the gaging station on the Brazos
River at Richmond.

3. Travel time required for discharges occurring
during the delivery.

Scope of Study

The reaches of the river directly involved in this study, in downstreams
order, are: Leon River from the gaging station near Belton to its confluence
with Little River; Little River from the mouth of Leon River to its confluence
with the Brazos River; and the Brazos River from the mouth of Little River to
the gaging station near Juliff. Indirectly involved are the reach of the Brazos
River from Waco to the mouth of Little River, and all tributaries adding appreci­
able inflow to the streams named above during the period of delivery.

From a hydrologic standpoint, the losses and rates of travel determined in
this study may be expected only for conditions such as those existing during the
period under study, with emphasis placed on season of the year, climatic condi­
tions, and channel conditions.

Field Work

Frequent current-meter measurements of discharge were made at each gaging
station to maintain an accurate stage-discharge relation for computing the flow.
Miscellaneous discharge measurements were made on the Brazos River just up­
stream from the mouth of Little River, and on all Brazos River tributaries
contributing appreciable inflow to the reach under study. The miscellaneous
measurement sites are indicated on figure 20, and the location and results of
the miscellaneous measurements are shown in the following table.

Miscellaneous discharge measurements on streams con­
tributing appreciable inflow to the released water.

Measurement Date of
Site Location measurement

Nolan Creek at Belton at Lat 31°03 ' Dec. 6, 1956
E. Central Ave. crossin La 7°28'
Lampasas River 30 feet be- Lat 29 59' Dec. 7, 195
low mouth of Salado Creek La 7°25'

Continued on next page
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Location

Miscellaneous discharge
tributing appreciable inflow

Measurement
Site

measurements on streams can-
to the released water. (Continued)

•

No flOloi

No flCYJ

0. 3

7

6 76

22·7

do

do

do

do

do

do

do

, 19

, 195

3, 19

27, 19

Dec.

Dec.

Dec.

Dec. 5, 1956 0.43

Dec.

Nov. 27, 19

Nov. 27, 1956

Nov. 28, 1956

~:'JV .

Nov. 28, 1956

Nov. 27, 1956

Nov.

Dec. 27, 19

Dec. 23, 19

Nov. 28, 1956

Lat 30 17'
Long ~·05'

Lat 30 25'
Lo "06'

Lat 30 52'
Lo "42'

Lat 30 12'
Long ~·10'

Lat 30 '
Lo •

Lat 30 22'
Long ~·21'

Lat 29 0'
Long ~·03'

!.at 30 52 1

Lo "42'

!.at 30°04'
Long ~·09'

New Year Creek
near Chapel Hill

Jackson Creek
near Hempstead

Walker Creek
near Washington
Doe Run
near Wash! on

Yegua Creek near Clay,
at FR 50
Navasota River Dr. Hwy 6
near Navasota
Navasota River nr. Hwy
near Navasota

Brazos River Dr. Hearne, at
US H 1 & above Little R.

Elm Creek near Cameron at
State H & US H 1
Brazos River above Hwy 190
above Little River Dr. Hearne

San Gabriel River 5 m1 NW
of Rockdale at FR 487

Eight Mile Creek
near Sealy
Big Creek
near Lochridge

Caney Creek near
Hempstead
Piney Creek
near Su side

other small creeks with no names shown on figure 20 were investigated and fo~nc to
have no flo.....

Weekly visits ....ere made to each regular gaging station j,nvolved ar.d wate:-­
stage recorder charts were removed for use in preparing weekly reports furnis~ed

to cooperating agencies.

In general, the field work ....as coordinated so as to obtain regular and
miscellaneous discharge measurements at the same time the water-stage reco:!'der
charts were removed. After the water release was stopped and b~se-flow condi­
tions ....ere resumed, the water-stage recorder charts were removed and low-flow
measurements ....ere made at all gaging stations to determine base flow a~ each
station. Local gage observers reported daily gage heights at all s~ations.

Rainfall

As mentioned above, the basic records used in this report. were considerably
complicated by inflow from rainfall at the beginning and end of the period of
release. The table following shows the significant rair:.fall occuring during
November and December 1956 on watersheds withiIl. the area of this report.
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Rainfall in inches at selected stations from Climatological
futa published by the U. S. Weather Bureau.

Precipitat ion November 1956 December 1956
Station 2 b I 15 I 1 19 I 20 21 22 2~

Temole
~illa

j:IT9Y
urlinllton

Cameron
Lake Victor
Libertv Hill
Tavlor
arrell

Little River basin below Belton Reservoir
0.24 O. 1.22 O. 0 1 1 0'1
1 42 040 o 6' 0>7 1 o "o '6 o '0 o 8' 140 0 0 o l'

o.7'i 1 6'i o 22 1 10 0'6
0.1iQ o 20 OQ' 0.1' 1 '0 o 22

200 o 2 020

0.10 0.'0 o 24 o 16 1.08 o 44
o 6 020 2 1 0 o 10 020107 o '8 010

Iwaco WB-AP
Brazos River basin above

O. '4 1.02 0
Little

o
River

1 0

Brazos River basin belov Little River
Vallev Junction O. O. 0 O. 0 O. 0 0 0 10
Brenham 0.62 O. 0 0 2~ 2 1 0 68 0.20 0 22 1 8~

HemPstead 0.2'5 2.4 0 22 1 4 0.2:7 O. '51. 0 01

r;:S"'u=....'r"'l"'an=d I-;,:-;::"r-0,.... b-r.arl--+---f'0eo.....77"-l'5f-"'1'":4~f0"-3....n"+-_-+.,.--c;:;ctl~1'"0;t;:-"7:,...;
Dime Box 0.20 O. 2 0.48 1.~ O. ,'i O. ~8 0 U

SealY 0.'i2 0.2' 0.10 2.Q2 0 16 0.88 0 4,
,"R",i,=chm:30",n"d~__+__p-0,,"' 0.17 1.Q2 0.74 1

o 18Thornton 1. 0.80 0.8'> 0.12 1.14
Colle~e Station 1.0 O. 0.100.12 1.1 0.11 0.1'> O. 0
Anderson 0.4~ 1. 0.48 0.12 1. n 0.22 2.21.
Brenham O. 20.700.2' 0.1'i 2.1'i 0.68 0.20 0221.8,
Sealy O. 20.230.10 2.Q20.16 0.88 0.4'

The rises from rainfall shown in the table above unfortunately arrived at
the gaging stations when water released from Belton Reservoir vas passing vith
the exception of the Cameron station, where the release water preceded the rise
resulting from rainfall by about one day. (See fig. 21) This fact, combined with
very good discharge measuring conditions at the Cameron station, greatly facili­
tated the separation of the released water from flood water, as well as the de­
termination of the time of travel for all types of flow involved.

Daily and Weekly Reports During Period of Water Release

A daily report of flow at each station vas compiled from previously defined .
stage-discharge relation curves and from once-daily gage readings received from
local observers by long-distance telephone. This information (subject to later
revision) vas furnished immediately to cooperating agencies. In addition, a
swr:mary of daily flow at all gaging stations -was furnished to cooperating
agencies at the end of each veek. These data -were used by the Corps of Engineers
and the Brazos River Authority to regulate the 8lOOuntS of ....ater released to con­
form -with vater losses and variations in travel time of ....ater.

Ai'ter the release had been completed a :final summary of daily discharge
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(USGS form 9-192a) was
period of the release.
measurements, were the

prepared for each gaging station covering the entire
These summaries, combined with actual current-meter

basic data used in this study.

Discussion

Very early in the study of this flow-routing investigation, it became ob­
vious that this, and probably most other similar flaw-routing investigations,
must be treated as special cases with emphasis placed on the following prime
factors:

1. Current season of' the year
a. Regarding growth period of phreatophytes
b. Regarding ground-water caruUtiODS affect­

ing base flaw.
c. Regarding inflow from rainfall

2. Condition of river channels
a. Regarding the flow existing in the channels

before and during the period of the routing
b. Regarding existing river-bed characteristics

This investigation was complicated by 8 considerable amolL~t of flood inflow
resulting from rains soon efter release of water began, as well as at the end of
the release period, and by some diversions between the stations near San Felipe
and at Richmond. Also, during 'the time this release was in progress, other small
intermittent releases were being made from Lake Whitney on the Brazos River up­
stream from Waco. (See fig. 23) It may be noted by inspecting the discharge
hydrographs (fig. 21-26) that periods of low flow existed prior to and following
the period of release, and that several long periods of steady flow existed at
all gaging stations during the release. These steedy-flc-w p:=ricds provided
important data for determining water losses betw~cr. Belto~ Reservoir and the
gaging station on Brazos River at Richmond.

The typical discharge recession curve for Richmond (fig. 27) was based
partly on rises following the release and partly on previous rises of a compar~

able magnitude for the same season of the year, and was used to define the flood­
flow recession hydrograph comprising the upper li~ts of base flow for rises
which were partly obscured by the release water. The lower limits of base flow
for each station were determined from a study of low-flow records for each
station prior to and following the rele3se.

An account of infl~~ from Brazos River tributaries contributing appreci­
able amounts of water was obtained by miscellaneoua discharge measurements.

Although no seepage investigation has been made on the Brazos River reach
considered in this report, the following statement from the Austin, Tex. office
of the Ground Water Branch of the U. S. Geological Survey is an indication of
the inflow from ground water affecting base flow for this reach of the Brazos
River.

"We have made no detailed studies along the Brazos River, but
based on general knowledge of hydrologic conditions in the area,
we can make the foll~~ing general statecents:
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connected vith delivering vater through the reaches of the above-named river
channels. The results of each phase of the vater-separation study vere combined
to form a simple graphic analysis of the flow involved. The net accumulated
losses from Belton to the Richmond station vere obtained by separating the basic
types of flov, namely, release, base flOW', pumpage, and rainfall-runoff, into
their proper category by comparing their respective ordinates on the hydrograph
for each day throughout the period of release. (See fig. 29)

Conclusions

Upon the completion of this study of the vater released from Belton Reservoir
from Nov. 1 to Dec. 14, 1956 the following conclusions vere dravn:

1. Each fiOW'-routing investigation Imlst be treated as a
special case vith emphasis placed on the prime factors
as mentioned in first paragraph of Discussion.

2. The time of travel of the first portion of a flood
vave is considerably more in many cases than that
required for an influence wave as defined in this
report.

3. The quantity of vater released from Belton Reservoir
and reaching the gaging station on Little River and on
the Brazos River near Richmond is shown in the follov­
ing table.

Quantity of vater released from Belton Reservoir
reaching streamflov stations as indicated

Belton Res. re- Percent of re- o

Period of flov lease vater lease water
1956 reaching indi- reaching indi-

Station cated station cated station

Leon River nr. Belton Nov. 1 to Dec. 15 72,800 acre-ft. 100

Little River nr. Cameron Nov. 3 to Dec. 19 69,900 do 96

Brazos River nr. Richmond Nov. 19 to Dec. 30 54,300 do 74

Accuracy of Field Data and COmputed Results

Application of records - The computation of quantities of released water
reaching the Richmond gaging station vas made complex because an estimate of
base flOW' and flood inflO\o' had to be made. The accuracy of these estimates is
classified as "fair", or they are subject to errors of 15 percent or more.

Basic records - The basic records or total fl~ at all ~ging stations and
the miscellaneous measurements of flow of tributaries have an accuracy rating of
"excellent", or the E:l·l'Qr in the total runoff past each gaging station is be­
lieved to be vi thin 5 percent.
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DELIVERY OF WATER
FROl~

BRO..rnwOOD RESERVOIR TO WHARTON J TEXAS *
JUNE AND JULy 1934

Introduction

The Bay City Water Company entered into an agreement with Bra.lfi County Water
Improvement District No. 1 for the release of water from BrowIDt'ood Reservoir on
Pecan Bayou ten miles upstream fran Brownwood, Tex., for the purpose of irrigat­
ing rice along the Colorado River near Bay City, Tex. The first water was re­
leased on June 27, 1934.

Purpose

The purpose of this report 1s to show the quantity of water released from
Brownwood Reservoir, the time of its travel downstream to Wharton, and the
quantity of released water reaching Wharton.

Scope of Study

The reaches of the streams directly involved in this study are along Pecan
Bayou from the stream-gaging station at BrowrrJood to its mouth, thence along the
Colorado River from the mouth of Pecan Bayou to the temporary stream-gaging
station at Wharton; a total distance of 458 river oiles.

In addition to the gaging station at Br~wnwood, the U. S. Geological Survey
in cooperation with the Texas Board of Water Engineers maintained during this
period regular gaging stations on the Colorado River near San Saba, near Tow, at
Austin, at Smithville, and near Eagle Lake. For the special study of this re­
leased water, temporary gages were established on the Colorado River at Columbus,
Garwood, and Wharton. All gages were equipped with continuous water-stage re­
corders. The gages at Garwood and Wharton were discontinued on July 16 and at
Columbus on July 17. The records at the temporary gages were used only for a
study of time intervals and losses for the first part of the water released. The

* From an unpublished report by Seth D. Breeding, Hydraulic Engineer, U. S.
Geological Survey, 1934.
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discharge records at the stations near San Saba and at Smithville were not used
in a study of losses as they appeared to be somewhat in error.

Results

Fifty-six percent of the first 10,600 acre-feet of released water was lost
between Brcnrnwood and Eagle Lake, and 70 percent was lost between BrOlJD.wood and
Wharton. Thirty-three percent of the first 65,900 acre-feet of released vater
was lost between BrOWIlW'Ood and Eagle Lake. Study of the time interval table in
connection with the hydrograph for Pecan Bayou at BraJDwood will indicate a
number of conditions affecting the rate of water travel.

The accompanying table and hydrographs (:figs. 30 and 3J.) shOW' in considerable
detail the losses and t1ce intervals of various portions of the released water.
In deter.mining the loss for the first 10,600 acre-feet released, it was necessary
to estimate the latter part of the graph at Columbus and below as the second water
released began to overtake the first. Also, it vas necessary to estimate the
ordinary flow at each station during the period of study of losses. No large
error is considered to have been introduced by these estimates.

Discussion

During the period June 27 to July 2, 10,600 acre-feet of ....ater was released.
On July 2 the flow had been reduced to 30 cfs (cubic feet per second) at the
Brownwood gaging station. The reservoir gates were opened again on July 3 to
release another increment of the purchased water and, due to an accident to their
mechanism, the gates could not be closed. This permitted all of the stored water,
71,800 acre-feet as measured at the BI"O\rIDwood gaging station, to drain from
reservoir. The rate of released varied as numerous attempts were made to close
the gates. The amount and rate of release is best shown by the accompanying
hydrograph which was obtained from record of discharge at the gaging station on
Pecan Bayou at Brownwood, ten miles below Brownwood Reservoir.

The only diversions of consequence between the point the water was re­
leased and the point it was to be used below Wharton are four pumping plants
Lakeside Irrigation Company near Eagle Lake, Garwood Irrigation Company at
Garwood, Wilson Bros. Pumping Plant 10 or 12 miles below Garwood, and Pierce
Estate Pumping Plant 3 miles above Wharton. These plants continued to divert the
same quantity of water after the released water arrived as had been diverted
prior to the arrival of that water until the increased flow due to the jamming
of the reservoir gates had arrived. The plants were then permitted to divert to
capaci ty.

A number of small diversions, including that of the city of Austin, were
also being made during this time. These diversions were probably a constant
amount both before and during the period of flOW' of the released ....ater and are,
therefore, taken care of as the ordinary flOW' at each station is eliminated.

During the period under study, regular gaging stations were also maintained
on Colorado River near Milburn, San Saba River at San Saba, llano River near
Castell, and Pedernales River near Spicewood. Neither the discharge records at
these stations nor the available rainfall records indicate that there vas any
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surfact runoff prior to
in the released ~ater_

~as no rain nor rise of
Brown~ood and Wharton.

July 22 J that ~ould interfere ~ith a study of the losses
For over a month prior to the release of the ~ater there
any great amount in any part of the stream between

The appearance of flood~ater in the Colorado River at the San Saba gaging
station on July 22 and at later dates downstream made the study of loss in the
total ~ater released impossible. However J it ~as considered that the ~ater re­
leased during the period June 27 to July 20 J amounting to 65 J 900 acre-feet J

could be followed through to Eagle Lake ~ith fair accuracy_
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DELIVERY OF \lATER
FROM

LAKE AUSTIN 'Ii:lBi\Y CITY I TEXAS
VIA COLORA.OO RIVER CHANNEL *

JULY 1918

Introduction and Purpose

The water stored in Lake Austin on the Colorado River just upstream from
Austin, Tex., vas sold through order of the Federal Cort to the Markham Irriga­
tion Co,} and J. C. Carlson, et al., Trustees, and release of the vater vas
ordered the first week in July 1918. ~le purchasers requested that the Texas
Board of Water Engineers use its statutory authority to the end that the released
water be allowed to flow undisturbed through the natural course of the Colorado
River from Lake Austin to the purchasers just below Bay City, Tex. An engineer
yas sent to the lcr~er Colorado River basin for the purpose of determining the
amount of water which reached the purchasers

Hesults

Data obtained during ~his investiga~10n sh~ that o~ 25,300 acre-~eet o~

vater released from Lake A~stin, 19,000 acre-feet, or 75 percent passed Columbus
(145 miles dO'offlstreao.) ard 15,100 acre-feet, or 60 percent passed Wharton (202
miles d~Jnstream). The tor~ qU9-~tity received by ~he purchaser (227 miles belov
Austin) vas probably $ligh~ly less than ~~at vhich passed Wharton, due to losses
in "The Raft" and to a loss of about 9 efs (cubic feet per second) 'Jhieh fl~Jed

through the "East Channel" of the :--iver at Bay City and could not be recovered.
The time of travel of first vater vas about five days to Columbus and seven days
to Wharton.

Discussion

A falling stage had existed on the Colorado River at Austin for several
days prior to the time stored water was released. The base flow of the river
vas determined by interpolation between discharge measurements made before the
stored water was released and again after the supply in the reservoir had been
exhausted and base-flo'J conditions vere reached

* From an unpublished report by Glen A. Gray, District Engineer, U. S.
Geological Survey, 1918.
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The base flow of the Colorado River as determined at the stream-gaging
station at the Congress Avenue viaduct in Austin, about three miles below the
Austin Dam, ~as estimated as 200 cfs on July 5 before the gates of the reservoir
were opened. Release of the water impounded by the Austin Dam was begun on the
evening of July 5; the supply of stored water in the lake ~as exhausted at 3:30
p.m., July 24, On July 6, a flow of 786 cfs was measured at the Austin gaging
station. This quantity, minus the estimated base flow of the river, gave 601 cfs
of released water on July 6.

Discharge measurements were made at Columbus and Wharton to determine the
rating curves for these stations. The daily gage heights were ascertained from
the mean of t-...o gage readings made each day by local observers. AIthough some
error no doubt was introduced by taking the mean of wo gage readings as the
mean gage height for the day, the error in this case was not large, as the water
was being released from the lake at a uniform rate. Thus, three base gaging
stations - Austin, Columbus, and Wharton - were maintained to provide a check on
the quantity of water as it progressed from Lake Austin to Bay City.

The records at Columbus and Wharton show that the first of the released
water reached Columbus July 10, or five days after it had passed Austin, and that
it reached Wharton two days later on July 12.

During the week ending July 13, a representative of the Texas Board of Water
Engineers visited the pumping plants of the Lakeside Irrigation Company near
Eagle Lake, The Gar"'ood Irrigation Company at Garo/cod, The A. P. Borden Company
above Wharton, and The Southern Irrigation Company at Lane City. Before the
vater which was released from Lake Austin arrived at these points, discharge
measurements were made to determine the amount of water that each plant was
diverting. It was impossible to reach the Lane City plant before the river began
to rise. At the Lakeside plant it was found that preparations were being made to
start operation of a new pumping unit capable of diverting 111 cfs. At first, it
was thOUght that the operation of this new unit vould divert the water released
from Lake Austin, but it subsequently developed that the new plant was not co~
pleted until after the released water had passed Eagle Lake.

The various pumping plants above those which purchased the water were
revisited after the rise in the river had reached them. In every case it was
found that the plants were not diverting in excess of what had been diverted
previously.

On July 9, previous to the arrival of the released water, the Lakeside
Irrigation Company was diverting 90.1 cfs. On July 20 ~hen the stage of the river
at Lakeside plant had increased one foot, the amount of water diverted was measured
and found to be 87.0 cfs.

The A. P. Borden system is equipped with a weir on its canal, and a staff
gage and Bristol recorder are installed just above the weir. On July 11, a measu~

ment was made on the crest of the weir at a stage of l~ inches, and it was found
that 51.6 cfs was being diverted. Records kept by the engineer of this pumping
plant show that the head over the weir was not increased above lGi inches during
the period of the rise due to releasing of stored water,

On July 10, the Garo/cod plant was visited and a discharge measurement made
of the amount of water diverted The measurement sha...ed that 112 cfs was being
diverted at this plant through the operation of two pumps. This plant was again
visited on July 17, and it was found that one pump was in operation. A third
visit was made to this plant on July 20, and it was found that the operation of
the plant was stopped for repairs during the morning of' July 19, and according
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to the best estimate
until July 23 or 24.

of the engineer-in-charge, the plant would not be operated,

On July 15, the Southern Irrigation Company plant at Lane City was visited,
and a discharge measurement made of water being diverted. At that time 210 cfs
was being diverted by means of two pumps. This was after the released water had
reached Lane City, and the owners of the plant claimed that the quantity being
pumped was less than they had previously pumped. This plant was again visited on
July 18, and at this time the smaller of the two pumps had been shut down, and as
indicated by the level of the water in the flume, the plant was diverting only
about two-thirds of the quantity of water which was being diverted on July 15.

Between Lane City and Bay City the flow is obstructed by what is known
locally as "The Raft", This obstruction held the released water to such an
extent that the time which elapsed before it reached the purchasers at Bay City
was longer than anticipated. On July 16, measurements were made of the two pump­
ing plants of the Markham Irrigation Company. The measurements indicated that
294 cfs was being diverted by these two plants. It was somewhat uncertain how
much of this flow was base flow of the river, and how much was flow from Lake
Austin release. The manager of the company was of the opinion that the flow of
118 cfs in the Markham Canal about represented the water which was being received
from Lake Austin.

T11e Carlson pumping plant was not receiving any appreciable amount of the
Lake Austin water at this time, due "to the fact that the river did not rise suf­
ficiently belOW" "The Raft" to cause a flow into Blue Creek on which their plant
is located. For this reason the Carlson Company decided to complete a canal
which would carrJ .....ater from the Colorado River above "The Raft" to Blue Creek.
Water was first turned through this canal on July 24, and it was estimated that
11 cfs was flawing in the canal on July 25. Work of widening and deepening the
canal was continued, and a measurement on July 26 indicated a flow of 31 cfs.
It was believed that with one or two more days of work on the canal, the flow
would be approximately doubled, prOVided the river above "The Raft" remained at
the stage of July 26.

On July 18, measurements were again made on the Markham Canals and they were
found to be diverting 307 cfs. Shortly after these measurements were made, the
Markham plant increased its diversion to the full capacity of the pumps. A
measurement on one Markham Canal on July 26 shaHed a flow of 197 cfs. Assuming
the same flow in the "Northern" Canals as measured on July 18 when the Northern
pumps were operating to capacity, a total diversion of 392 cfs is shown for the
Markham Company, This represented at least 223 cfs in excess of the base flow
of the river. In fact, it is doubtful whether the base flaw at this point would
have maintained a flow of 169 cfs.

The following tables shaw the estimated amounts of water released from
Lake Austin which passed the base stations.
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Colorado River at Austin, Texas

Mean daily dis- Estimated base Estimated Volume re-
charge of' Colo- f'low of' Colo- amount of' leased rrom

Date rado River at rado River at ....ater re- Austin res-
Congress Avenue Congress Ave- leased f'rom ervoir in
bridge in cf's nue bridge in Austin reser- acre-f'eet

1918 ds voir in cf's

July 5 220 200 20 40
7~t 185 601 1 192

7 912 1"5 747 l:i2, M 1'0 7Uh 1&
" c 028 1-'< 70' 1 n
" 10 864 120 744 1 476
" 11 8<' 110 722 1 4<2
" 12 "0 "" 640 1 26q
" 10 674 80 ""4 1 178
" 14 648 70 '78 1 146
" l' 688 60 628 1 246
" 16 688 ~ 6> 1 2s6
" 17 6 6 '0 <;16 1 162
" 18 648 4' 60< 1 1 6
" 10 8<2 "0 7(2 1 1
" 20 1 010 "0 070 1.<24
" 2l 3i 40 04 1. ,q6
" 22 40 '48 1 087
" 2" 716 40 6 6 1 1
" 24 410 40 <C 0 7'4
" 2 74 0 4 6
" 2 '< 0 2< 41
" 2 2 0 12 2
" 2 ,S 0 , 10

TOTAL
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Colorado River at Columbus, Texas

Date

1918

Julv 8
n 0

" 10
11
12
1
14
l'
16
17
18
10
20
21
22
2
24
25
26

It 27
It 28
n 2
II 10
II ~l

" 1
n 4
n ,

n 6

TOTAL

Mean daily dis­
charge of Colo­
rado River at
Columbus in cfs

4'0
400
540
842
824
860
8,6
824

680
l'
2
20

720
26

1 0,0
824
7<0

800
660

o
8
2

128
282
260
220

185

Estimated base
flow of Colo­
rado River at
Columbus in cfs

400
410
400
,00
,75

,20
,I'
'00
2'l0
280
270
260

2,0
220
2115
210
205
200
190
185
180
180
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Estimated
amOU!'l.t of
water re­
leased from
Austin reser­
voir which
passed Colum­
bus in cfs

o
o

1<0

4 1
46

70

60
400
42'
4,0
440

770

485
'60
4,0
HO
IH
122

82

Volume re­
leased from
Austin res­
ervoir ....hich
passed Colum
bus in
acre-feet

o
o

2'58
877
861
062

n4
664
714

8
8

1. '01

1 12g
g62

1 111

615
,4<
242

16
1

6
<0
10

•



Colorado River at Wharton, Texas

Mean daily dis- Estimated base Estimated Volume re-
charge of' Colo- nov of' Colo- amount of' leased from

Date rado River at rado River at 'Water re- Austin res-
Wharton in cfs Wharton in cfs leased from ervolr 'Which

Austin reser- passed Whar-
voir 'Which ton in
passed Whar- acre-feet

1918 ton in cfs

Julv 11 2~ 2>1\ 0 0
" 12 409 2'0 17,
" n 6'0 220 410 8li
" 14 640 210 4'0 853
" 15 650 20'5 445 882
" 16 605 200 40'5 80
" 1 5', 1 0 4 680
" 18 02 185 1 629
" 19 497 180 1 2
" 20 46 170 '76 4
" 21 560 16<; 8
" 22 1, 160 '55 70
" 2 '70 1'5'5 U5 625
" 2 452 1<;0 '02
" 2 625 145 480 952
" 2 670 140 5'0 101
" 27 24 1" ~9 1
" 28 ,9'5 PO 465 2
" 29 28 12'5 40' 799
" 30 425 12<; 300 '595
" 31 277 120 1 <;7 311
AUR. 1 240 120 120 23Q
" 2 200 11<; 8'5 16~
" 3 16 11<; <;0 Q~

" 4 1 110 25 "" 12 10'5 20 40
" 115 10<; 10 20
" 100 100 0 0

TOTAL
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