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little to indicate the depth at which the limestones would be encountered
“in this area, but it seems unlikely that they would be deeper than 1,000
or 1,200 feet. It is probable that the ground water in this trough is
derived largely from arems other than those that supply the springs near
Balmorhea, and the Lower Cretaceous limestone in the Saracgosa basin cast
of Brogada may be, therefore, a promising source of additional watcr

supply.
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Occurrence of ground water in the Balmorhea area
Springs

The locations of the Balmorhea springs are shown on plate 1, pe 31, and
figures 1 and 2. pp 82-83. The springs are of two classes, artesian springs
and gravity springs. The San Solomon, Phantom Lake and Giffin springs belong
to the first class, and the Saragosa, ilest Sandia, East Sandic and Towv:h Creek
springs to the seconde In the preceding sections of this report, Phantom Loke,
San Solomon and Giffin springs have been called the "large springs". The
artesian springs are those whose waters issue under artesian pressure and the
gravity springs are those whose waters flow because the water table is above
the land surface at the site of the spring and the water therefore tends to
drain from the water=bearing beds.,

Artesian springs.- The artesian character of Phantom Lake, San Solomon
and Giffin springs is proved by the fact that they appear at the surface of
the ground, or would flow at the surface, if they were permitted to do so.
Phantom Lake Spring issues from an A-shaped opening in the side of a hill
of Lower Cretaceous limestone. It is located at thc northwestcrn edge of
& large depression, formed, it appears, as the result of thc collapsc of the
roof of a cavern in the limestone. The water flows into a small pond,‘
called Phantom Lake, and thence is ocarried through a cenal to irrigated
lands in the valley below.

San Solomcn and Giffin springs rise from gravels and originally came
to the surface, forming a swamp of considerable size, which drained into
Toyah Creeks The San Solomon Spring now issues from gravels in the bottom
of a large well-built bathing poole The water is beautifully clear and the
discharge at all times has the magnitude of a good sized creek. It is not
surprising, thercfore, that the spring is one of the leading scenic attractions

of the region. The Giffin Springs rise from gravcls at or near the hcad of
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four short pits or trenches that finger out from a central outlet trench.
When first used for irrigation the flow of the springs was diverted into
canals that were cut only a few feet below the surface. Eighteen or twenty
years ago, with the hope of obtaining a large increase in flow by lowering
the points of discharge of the springs, trenches and pits of consjiderable
depth were excavated a®t both sites. Then new and deeper outlet canals

were constructed, the one at San Solomon Spring having a depth of about

20 feet and that at Giffin Spring a somewhat lesser depth.

The high and low-level canals at both springs are available for
diversion, but the low-level canal from San Solomon Spring is used infrc-
quently because its use does not increcase the flow sufficiently to justify
the inconvenience of distributing water from the lower levcl.

In the course of the investigation, efforts were made to determine
the flow of San Solomon Spring when discharging into the high-level canal
and when discharging into the low=-level canal, but the demands for water
for irrigation would not permit an accurate determination of the flow at
the respective levels. However, a few measurements were made. On November
10, 1931 the discharge through the high-level canal was found to be 30.92 second-
feet and in three measurements on November 20 esnd 21, ten-and eleven days later,
the discharge through the low-level canal was 37.7, 37.6 and 338.0 second-fect.
These measurcments indicate a difference in flow between the two levels of six
to seven second-~-feet. The spring had been discharging through the high-level
canal for about a month prior to the measurement on November 10, and during
that time the flow had not varied more than one to two sccond-feect. It had
been discharging through the low=levcl canal for eight or nine days before
the measurements at that canal were mades The computed difference in flow

at the two levels, thercfore, may not have becn far from the corrcct diffcrence
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for the period. YWhether or not the flow would gradually decrease if the
outlef should be maintained at the lower level for a long time is not
known. It appears probable thet it might.

The discharge of all three springs was well sustained even during
several successive dry years. Phantom Lake Springs has a somewhat wider
variation in flow than the other two. The lowest discharge of San Solomon
Spring recorded by the Geological Survey, was 2645 second-feet on April 26,
1923 (p. 55) and the highest was about 7] sccond-feet on October 7, 1932
(ps 66)e The lowest recorded flow of Phantom Laks Spring was 10 second-feet,
October 16, 1931, and +the highest 114 soc:c»nd;fec“!'; Oebebher 2 and 3, 1932 -

(pe 62)e 'he discharge of the Giffin Springs is relatively small, the small-
est recorded flow being 2.9 second-feet on March 4, 1925 and the largest
between 6 and 7 second-feet in Ocbtober 1932. Daily records of the discharge
of the springs during a period of about two years in 1931 to 1933 wre given
on the following pages: Phantom Lakc Spring (pp. G1-63), San Solomon Spring
(pp. 65-67), Giffin Spring (pp. 63-64).

The flow of Phantom Lakc Spring and San Solomon Spring increascs very
soon after hcavy rains, the rise occurring morc guickly and the ratc of
increase being greater in Phantom Lake Spring than in San Solomon. For
example: The discharge of Phantom Lake Spring had remained relatively con-
stant at about 13 second=-feet from December 21, 1931 to February 22, 1932.
On February 20 to 22, 1932, 2.4l inches of rain was recorded at Balmorhea,
the heaviest fall being on February 21, and as a result all the canyons had
a substantial flow of storm water. The discharge of Phantom Lake Spring

began to increase on February 22 and reached 21 second-feet on February 23,



1]

19

[l

— )=

The flow of San Solomon Spring which had remained constant about 30 second-
feet for several weeks began to increase on the afternoon of February 23,
about 24 hours after the rise started at Phantom Lake. The flow continued
to increase gradually and reached a maximum of 36 second-feet on February 27
after which it gradually decreased.

The rainfall in this district from August 30 to September 30, 1932
amounted to 14.36 inches and was the heaviest on record. The first heavy
rain, 2.72 inches, occurred August 30, and was quickly followed by large
runs of storm water from the mountain canyons. The flow of Fhantom Lake
Spring which had been relatively constant at 12 +to 13 second-feet for several
months, began to increase on the evening of August 29, and reached about 46
second-feet on September 1l. The flow then gradually decreased to about 25
second-feet on September 26, when it again began %o increase and reached a
maximum of 104 second-fect on October 3. The flow of San Solomon Spring,
which had remained at 32 to 33 second-feet for several months, began to
increase on August 29 and continued to increase until September 17, when
it was about 63 second-fect. The discharge then slowly decreased recaching
a minimum of about 54 second=fecet on September 23 when it again startecd to
increasc and reached a moximum of about 73 second-feet on October 7.

The temperature of Phantom Lake, San Solomon and Giffin springs normally
is high. The temperaturc of all threc was the same (78° F.) in October 19631,
After the increasc in the flow of the springs in September 1932 the tomperature
was 71° in Phantom Loke Spring, and 74° in Scn Solomon Spring. On March 11,
1933 the temperature was 77-1/29 in Phantom Lake Spring and 73-1/2° in San
Solomon Spring.

Ordinarily the discharge from the springs is perfectly clear, but very
soon after the start of the abrupt increases in flow in August and Septemover

1932, the water from Phantom Lake and San Solomon springs became cloudy due



"

—26-

to the suspension of a very fine light colored sediment in the water.

Normally the mineral content of the water of the springs is rather
high but the water becomes quite fresh during periods of peak discharge.
This is well illustrated by the table on page 27 which gives the comparative
results of analyses of samples obtained during periods of moderate flow in the
fall of 1930 and of high flow in the fall of 1932. When the samples were
taken in 1930 the discharge was not measured but was known to be at moderate
or rather low stage. In the fall of 1932 the discharge of all the springs
wes abnormally highe. When they were sampled on September 12 and 13, 1932,
Phantom Lake Spring had a discharge of 45 second-feet and San Solomon Spring
64 second-feets Ihen sampled on October 7, 1932 Phantom Lake Spring had a
discharge of about 82 second-feet, San Solomon Spring 71 second-feet and
Giffin Spring 6 second=feet. The results show that the decline in the mineral
content of the water at high stages is remarkably large. The decline in the
total dissolved solids was as follows:

Total dissolved solids in waters from the large springs

near Balmorhea at different dates

Phantom Lake Spring Sen Solomon Spring Giffin Spring

Total dissolved Total dissolved Total dis-
Date solids (parts Date solids (parts Date solved

per million) per million) solids(parts

per million)

0ct.28,1930 2,309 Oct.28,1930 2,196 Dec.6,1930 2,098
Sept.l2,1932 723 Sept.13,1932 875
Oct. 7, 1932 144 Oct. 7, 1932 562 Oct.7, 1932 547

The most outstanding feature of this record is the change in the discharge
at Phantom Lake Spring from a highly mineralized water to water containing
probably very little more mineral matter than the Davis Mountain streams.

The decline in the mineralization of the water from San Solomon and Giffin

Springs, while large, was markedly less than the decline in Phantom Lake Spring.
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Analyses of water from the large snrings near
Balmorhea, Texas
{Parts per million)

Analyzed by iI. D. Foster and L. A. Shinn

Date Total Cal- DMagne- Sodium and Bicar- Sul- Chlo- Ni- Total
Spring of dissolved cium sium Potassium benate phate ride trate Tron Silica hardness
Collection solids (Ca) (Me) (Na # K) (HCOs) (s0,) (c1) (NOS) (Fe) (Si05) as CaCOgx
(cale.) -
Phantom Oct. 28, 183C 2,309 101 26 473 2885 821 B85 0.5 0.04 19 830
Lake
do. Sept.12, 1932  &/723 81 27 a/139 170 "5 186 1.4 - - a/313
do. Oct. 7, 1932 a/144 b/ 44 - a/ 10 131 h/ o0 4 - - - 111
San Solomrn Oct. 22, 1930 2,196 190 80 448 286 651 810  0.90 0.04 19 803
do. Sept.13, 1932 a/975 102 35 a/200 264 270 23&  0.38 - - a/398
do. Oct. 7, 1232  a/362 »/8e - a/ 93 189 b/175 100 - - - 276
Giffin Dec. 6, 1930 a/2,008 189 80 a/437 284 635 608 - - - 2,/800
do. Oct. 7, 1932 a/547 b/80 - a/109 183 b/140 124 - - - 234

—Ag—

a/ Calculated.

b/ By turbidity.
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The persistent discharge of large quantities of water by the large
springs during months or even years of drought indicates that they are
fed from a large reservoir or from a series of reservoirs. The water
must be derived in large part from rainfall and run-off that enters the
reservoir at no great distance from the springs. This is indicated by
the abrupt increase in the discharge of Phantom Lake and San Solomon
springs following heavy rains uand largc runs of muddy water from the
mountain canyons, by the decrcase in the dissolved minerals in the spring
water, and by the lowering of thce temperature of the water and the cloudy
charceter of the water at such times. The data all tend to substantiate
the conclusions in tho scction on the geoology and the rclation of the
springs to the goologic structurc. Analyses of the water from the large
springs arc given on page 27.

Gravity Springs.- Saoragosa, lWest Sandia, and Bast Sandia spriongs
risc from gravels in tho bottom of shallow drainage chemncls ncor lalmorhcoa.
The Toyah Creck springs issue ot numorous points in thc becd of Toyah Crecck
in a streteh of threc or four miles southwest and northcast of Balmorhea.
The uppermost point of cmergence of tho Saragosc and Toyah Crcck springs
shifts matcrially up cnd down strcam from ycar to ycar, cnd scason %o scason.
The position of the principal Wost Sondia Spring now appears to be fixed ot
a point in a shallow drainage channel on the southeastern border of Balmorhea,
but it is reported that about 30 years ago this spring emerged mere than half
a mile southwest of Balmorhee, or about a mile up the valley from its present
locatione For a time after the heavy rains of August and September 1932,
small seeps in the channel above and below the spring were discharging more
ground water than the spring itsclf. The East Sandia Spring appears at the
basc of the western slope of the Brogada hills. ond so far as could bc learned

it has always bcen wherc it is today.
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As determined by instrumental levelling the heads of the Saragosa
and Toyah Creek springs in November 1931 were a few feet below the water
levels in ncarby shallow wells that draw from the gravel; likewise, tho
outlet of the main VWest Sendia Spring was one to two fect lower than the
water level in well 20, onc of the shallow observation wclls that arc dis-
cusscd later in this roport. The outlcts of the East Sandie Spring eppercntly
arc about at the lovcl of tho shallow water teble immediately above thoe spring,
but this was not cxactly determincd.

Saragosa Spring enters Toyah Creek and joins the ground .ater discharge
of that streem a few hundred feet above the 3Balmorhea bridge. The measured
discharge of the spring in second-feet was as follows: November 6, 1932, 9.2;
January 23, 1933, 6.7; liarch 14, 1933, 6.7; May 16, 1933, 6.4; July 11, 1933,
5.6

The inflow of ground water into Toyah Creek down to the Moore dam ahout
a mile below the Balmorhea bridge, consisting of the combined flow of the
Saragosa and Toyah Creek springs, was as follows: November 6, 1932, 30.4
second-feet; January 23, 1933, 12.8 second-~fect; March 14, 1933, 9.4 second-
fect; May 16,‘1933, 8.9 second-feet; July 11, 1933, 8.6 seccond-feet. According
to records of the Reeves County Water Improvement District the combincd dis-
charge of the springs down to the same point ranged from 4.8 to 6 sccond-fect
during December 1931 and Jonuary 1932 and from 5.8 to 8.3 second=-fcet in
Junc, July and August 1932. The ratcs of flow, shown by the measurements
obtained prior to the floods in August and Septewmber 1932, probably arc much
nearer the average long time flow than thosc obtained during thc months succecd-
ing the floods.

The daily discharge of West Sandia Spring from November 17, 1931 to
August 28, 1933 is givon in the tablcs on pp. 72 and 73. According to one

set of mcasuraments on October 17, 1932 shortly after the heavy rains the
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discharge of the principal spring amounted to .6 second-foot, and the seepage
inflow above it to .2 second-foot while the inflow between the spring and the
gaging station 4,000 feet below it amounted to 1.4 second-feet. A part of this
was diverted above the gago and was not taken into account in the gaging records.
The mean monthly discharge of East Sandia Spring in second-feet and the monthly
run-off in acre-feet from November 23, 1931 to September 23, 1933 is given in
the table on page 74.

The temperaturc of the watcr from Saragosa and East and West Sandia springs
is materially lower than the tempcraturcs of the waters of the large springs.
On March 14, 1933 tho following temperatures were rccorded: Saragosa Spring,
67-1/? degrecs F.; West Sandia Spring 65-1/20; East Sandia Spring, 3 outlets,
55 degrecs, 58 dogrocs and 64 degrecs.

The Saragosa, West Sandia, East Sandia, and Toyah Creck springs quite
clearly are gravity springs and have their sourcce in the gravels. They appear
at lovoels slightly below the water table in the groavels. Their tomperatures
are much lower than those of the large springs and are not materially different
from the temperatures of the water from shallow wclls in the vicinity. The
discharge of the Saragose and Toyah Creek springs apparently increases and
decreases and the position of the uppermost outlets shifts up and down the
streams with the rise and fall of the water table. The position of East
Sandia Spring is stationary and that of the main .Jest Sandia Spring is nearly
stationary. This may be due to the fact that they are fed from solution
channels in the cemented gravels, and that these channels arc not directly
connectod with the shallow water table. The basal conglomerate is cncountered
in nearly all the shallow wells in the Balmorhca district and is lnown to be
cavernous in places. Irrigation strcams amounting to o sccond-foot or more

have becn lmown to disappcar into thesc passages.
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Shallow ground water.- Most of the water used for domestic and
stock purposes in this area is obtained from wells. A description of
forty-one of the wells is given in the table on pages 32~33 and the loca-

p:83/
tion of the wells is shown in figure 2, each well being given a number
that corresponds to the number assigned to it in the table. In the
vicinity of Balmorhea, all the wells terminate in the gravels, none are
more than 60 feet deep and most of them are less than 30 feet dcop. The
depth to water was measured in all the wells and thc measuring points at
the top of most of them were connccted by lines of levels and the clevetions
of these points rcferred to a common assumed datwa. In this way the watcr
p.83/

table map, figure 2, was prepared. This map indicates that thc¢ slopce of
the water tablc is in the same dircction as that of the land and thot the
movement of thc ground watcer in the gravels, with somc variations, is
dircetly down thoe valleys It shows further that the clevations ol the
Saragosa and West and Bast Sandia springs conform closcly with the clova-
tions of tho woter table in their vicinities.

Thirtecn wells were selected for observation und mcosurcd periodically
over o period of several yecars. The rocords of these measurcmonts are
shown in the tables on ppe 34-40. Thesc rcecords show that the watcr levels
in the wells arec in gencral moderately low, but that they risc when heovy
rains occur, when Toyah Crock is in flood or when ncarby lands arc irrigotcd.
It is covidont, thercfore, that thc prineipal source of the ground watcr in
the gravels is rainfall and scepage from irrigation cunals cnd irrigated lands.
Sccpage from the large springs doubtless contributcs to the shallow ground
wators As proviously stoted the wator in the growvels is belicved to be the

source of the Saragosa, Wost Sondia, East Sandiz and Toywsh Creck springs.



Records of wells in vicinity of Balmrrhea, Texas

No. Distance from Balmorhea Owner Depth Water level Alti- TUse Method
(miles) (feet) Below Date tude of of
B. M. of water 1lift
(feet) B.M.

a/ b/ c/

oo

1 southwest Balmorhea Livestock Company 175 16.29 Nov.10,1931 3349 D,S w
2 2  southwest A. C. Schreger 14 13.99 0c¢t.31,1930 3286 D,S W
3 12 southwest Charles Weinacht 15 13.73 do. 3275 S W
% do. A. W. Wigley 20 11.32 do. 3278 D,S W
] 12 south-scuthwest Humble 0il & Refining Company 14 1 .47 Nov.13,1931 3272 D,S HE
6 l% south-soutnwest S. Garcia 20 13.91 0ct.31,1930 3266 D,S H
” 28  south-southwest S. A. Sharpe 20¢ 12.86 do. 3286 D,S H
8 1% south-southwest H. A. Jones 204 14.98 dn. 3263 D,S W
9 1z southwest do. 19 =1.65 Nov.13,1931 3265 S H
10 do. W. A. Knapp 17 12.22 Nov. 1,1930 3264 N B
11 1 s~ruthwest Mrs. Nell B. "esterman 20 11.61 de. 3251 S W
12 %— rnorthwest -- Hill . 22 1.70 Nov. 3,1930 3234 D,S H
13 z west Rosenbaum Company 15 1%.45 Nov. 1,1930 3231 D,S ¥
14 < southwest T. A. Odell 10 7.95 do. 3228 - 1
15 % south Rosenbaum Company 9 9.35 do. 3234 D,S H
16 do. A. W, Wigley 17 6,89 do. 3225 N None
17 do. Rosenbaum Company 11 S.885 de. 3233 D,S E
18 1 southeast Mrs. Paul Renz 12 4,20 Nov.13,1931 3221 S W
184 1% southeast Unknown 204 .71 do. 3211 Test hole
19 In Balmorhea do. Unknown 5.33 Nov. 6,1931 3221 N NMone
20 do. Toyah Valley State Bank 7 7.99 Nov., 1,1930 3214 N Nene
21 % northeast 7. F. Meier 24 23.27 do. 3208 D,S W
22 1  northeast P. V. & S Ry. 10 5.56 do. 3198 N None
23 do. Unknown Unkno 2.16 0ct.31,1931 3194 N None
24 1% northeast E. P. Stuckler 13 11.68 Nov. 6,1930 3186 D,S W
25 do. Mike Tesero 21.517.63 Nov. 1,1930 3188 D,S H
26 1 north-northeast J. P. Cole 17  14.65 Nov. 3,1930 3198 D,S H
27 1 northeast R. W. Vanderson 20 20.66 do. 3&32 g,g §
=5 N - E. Y 18 16.67% Nov., 1,1930 3 s v
s i% nopip CTEheast ﬁér§§ g%éggi 50 34.35 Nov. 3,1920 3204 D,S w
30 17 northwest W, E. Gould 36 256.88 Nov. 1,1930 - D,S W



Records of wells in vicini ty of Balmorhea, Texas -- Continued

No. Distance fram Balmorhea Owner Depth fater level Alti- Use Method
(miles) (feet) Below Date tude of of
B. M. of water 1lift
(feet) B.M.
a/ b/ </
31 15 northwest . E. Gould 58 30 " Nnv. 53,1930 - P E
32 do. do. 53 41.51 Nov. 1,1930 - N None
33 do. do. 60 46.82 do. - P G
34 2 north-northeast Mrs. W. E. Gould 19 16.%2 Nov, 3,1930 3188 N W
35 3% east-northeast State of Texas 220 1804 Nov. 5,1930 - D,S W
36 4 east-northeast A. H. Mills 117 112.9 do. - N K
=7 6 northeast Saragoso Schnol 158 132.2 Nov, 3,1930 - D W
38 6% northeast J. E. Downs 158  137.6 do. - D,S W
39 2 cast G. F. Renz 26 9.80 Neov, 2,1931 3210 D,s C
40 do. do. 18 9.21 do. 3209 D,S S
41 In Balmorhea Reeves County Water 202 5.56 Nov., 1,1930 - - None
Tmprovement Dist. &
[&X]
1
a/ Assumed datum.

2/ D, domestic; S, stock; P, public supply; N, not used.

g/ W, windmill; H, hand; E, electric motor; G, ¢as engine; S, siphon.
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Well weasurement records

(For description of wells see preceding table)

3, Charles Weinacht, l? miles southwest of Balnorhea postoffice.
lMeasuring point, top of edge of pipe clamp, south side, at ground level.

Depth Depth Depth
Date to Date to Date to
water water water
(feet) (feet) (feet)
Oct. 31, 1930 13.73 Dec. 10, 1932 7.77 May 19, 1933 g/ 8.74
Mar., 8, 1931 14,50 Dec. 14 7.95 Way 20 9.00
Dec, 11 13,72 Jan, 21, 1933 7.59 May 27 8.72
Jan. 19, 1932 a/14.26 Jan. 28 8.12 June 2 8.40
Feb, 15 15,00 Feb, 4 8.16 June 10 8,92
Apr, 13 b/ 9.74 Teb., 11 3.18 June 17 e/ 7.60
May 30 11.61 Feb, 18 8.30 June 24 e/ 6.95
Aug. 4 11,52 Feb, 25 G.48 July 8 f/ 8.47
Aug. 21 11.80 ilar. 4 4/ 8.75 July 15 9,65
Sept.17 7.60 Mar, 4 9.15 July 27 £/ 8.85
Oct. 1 ¢/ 3.56 Mar, 11 e/ 4.71 Aug, 5 8.68
Oct. 15 5.96 Apr, 1 8,35 Aug. 19 9,54
Oct. 22 6.18 Apr, 9 8,50 Aug. 26 11.17
Oct. 30 6.58 Apr. 16 e/ 8.20 Sept. 2 g/11.08
Nov. 5 6.61 Apr., 23 8.40 Sept.23 9.49
Nov. 12 6.91 Apr. 29 8.45
Nov. 19 5.49 llay 7 9.00
5, Humble 0il and Refining Company, 12 miles south-southwest of
Balmorhea postoffice,
Measuring point, Benchmark in top of wood cover, 2 feet above ground level,
Denth Depth Depth
Date to Date to Date to
water water water
(feat) (feet) (feet)
Nov, 13, 1931 14,47 Dec. 10, 1932 7.19 May 14, 1933 92.90
Dec., 11 11.42 Jan., 10, 1933 7.68 May 20 10,15
Jan., 19, 1932 a/12,86 Jan., 14 7.86 May 27 10.42
Feb. 15 b/11.04 Jan, 28 8.22 June 3 10,65
May 30 10.08 Feb, 4 8.40 June 10 11.03
Auvg., 4 11.11 Feb, 11 8.60 June 17 11,22
Sept .17 11.50 Feb, 18 8.65 June 24 11.80
Oct, 1 e/ 8.61 Fob. 25 i/ 8.70 Tuly 8 12.68
Oct. 15 6.79 Har. 11 9.37 July 15 13,01
Oct. 22 6.72 Apr, 1 9.67 July 29 15,32
Oct. 30 6.54 Apr, 9 9,30 fug, 5 15.52
Nov, 5 6.77 Apr. 16 9,37 Aug. 26 13,95
Nov. 12 6.92 Apr. 23 9,58 Sept. 2 g/14.10
Nov. 19 7.01 Apr. 26 9,62 Sept .23 T 13,66
Dec, 3 7.24 May 7 9.76
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7. S. A, Sharpe, 2—} niles south-southwest of Balmorhea postoffice,
lieasuring point, benchmark in plank, north side, at ground level.
Depth Denth Depth
. Date to Date to Date to
) water water water
(tect) (Teot) (fect)
Oct. 31, 1930 12,86 Jan. 19, 19332 944l Aug. 4, 1832 15,73
Mar., 8, 1931 b/10,37 Feb. 15 a/ 8,00 Aug. 20 16,43
Nov, 7 T 15.08 Apr, 13 9.30
Dee. 11 10,96 ay 40 12,59
10. W. A. Xnapp, 1-- miles southwcst of Balmorhea postofficc,
Measuring point, benchmark in cast cnd and south side of middle cross
becam, 1 foot above ground level,
Depth Denth Dcoth
Date to Date to Dato to
watcer water water
(fcet) (fect) {foct)
i Nov., 1, 1930 12.22 Dec. 12, 1932 5,08 Hay 14, 1933 3.80
May 8, 1931 11.00 Jan, 10, 1933 7,18 ilay 20 9.05
. Nov., 4 9.89 Jan. 14 v, AT iy 27 92.03
Dee., 11 13,02 Jan. 21 7,30 June 3 8.70
Jan. 19, 1932 3/12.79 Jan. 28 7 akD Junc 10 9.18
Feb, 13 b/11.00 Fcb. 4 7,60 Junc 17 3.80
Apr, 13 11.00 Fcb, 11 7.98 June 24 9.12
May S0 10.8 Teb, 18 8.16 July 8 9.22
Aug. 4 10.8% fcb, 85 8.35 July 15 9.78
Aug. 20 11,59 HMar., 4 g/ 3,63 July 29 2.69
Scpt. 17 6.60 Har., 11 £/ 8.22 Aug. 5 9.98
Oct, 1 c/ 4,51 Apr. 1 8.30 Aug. 12 10.52
Oct., 3 4,30 Apr, 9 8.78 Aug. 19 10,18
Oct. 15 5.18 Apr. 16 8.23 Aug. 26 10.70
Oct. 22 5.38 Apr, 235 .64 Scpb. 1 10.78
Oct, 30 5.381 Apr, 29 8.40 Sept .23 g/ 7.58
Nov, &5 6.3€

Lay 7 38.35

4]
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- Hill;-f aile northwost of Balmorhca postoffice,
licasuring poiat, top cdge of upper wood framc, «.st side opposite
cut in framc, at ground lecvcl,

Depth Denth Dcoth
Datc to Date to Datc to

water water water

(foct) (foct) (foqt)
Nov, 3, 1930 11,70 Jan. 21, 1933 8,03 May 293, 1935 8,85
Dec, 11, 1931 11.89 Jan. 28 3,16 June 4 9.13
Jan. 19, 1932 g/lS.lO Feh., 4 2.60 June 11 £,90
Feb, 15 13,20 Feb., 11 8,62 June 18 9320
Apr. 13 b/ 9.23 Feb. 14 5,70 June 25 9.45
Lllay 30 11.4%2 ‘Teb, 25 376 July 8 9.05
Mg, 4 9,95 iar., 4 a/ 9.00 Tuly 15 9,08
Aug., 20 10,72 Mar, 11 3.56 July 29 9.30
Sent.1l7 5.79 Apr. 1 3,63 Avg, O 9,32
Oct. 15 ¢/ 5.46 Apr. 9 £/ 3.22 Aug. 11 £/ 9.64
Oct., 22 5,79 Apr., 16 £/ 6.15 Aug, 19 10,08
Oct. 30 6.18 Apr, 23 3,63 Sept. 2 g/ 9.32
Nov., 95 6,46 Apr. 29 3,47 Sent,23 8.66
Dec, 10 7.06 ay 7 3,22
Jan, 10, 1933 7.86 ay 14 Q.79
Jan., 14 7.9% biay 20 8.85
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Wigley, -mile soutl of Balmorhea postoffice
Measuring noint, southwest edze of concrete cross-beam, oprosite cut

in concrete at ground level,

Depth Denth Denth
Date to Date to Date to

water water water

(feet) (feet) (feet)
Nov., 1, 1930 6.89 Mar. 21, 1952 ef 2,55 July 23, 19.2 4,07
Mar. 8, 1931 4,20 Mar. 26 4,11 Tuly 30 5.29
Nov, 12 4,91 Apr., 2 4,45 Aug. 6 5,86
Nov. 19 5.50 Apr. 9 4,49 Aug. 13 6.04
Nov. 23 5,73 Anr, 12 3,25 Aug. 16 6,16
Dec. 3 5.99 Apr, 16 4,13 Aug. 20 e/ 5.47
Dec. 10 5,69 Apr, 23 4.41 Aug. 20 c/ 5.35
Dec, 19 5,87 Apr, 27 £/ .25 Sent., 3 4,25
Dec, 26 5.79 Apr. 30 3,87 Sent., 4 4,25
Dec., 29 5,83 May 7 4,59 Scpt. 4 1.47
Jan., 2, 1932 a/ 5.77 May 14 4,85 Sent, 4 c/ .82
Jan. 9 5.67 May 28 4,95 Sept. 10 T o197
Jan. 16 5.76 June 3 £/ G.45 Sept,17 2,76
Jan. 23 5.73 June 4 3,86 Sept.24 2,91
Jan. 28 5.67 Junc 8 4,50 Oct., 1 e/ 1.05
Jan. 30 4,79 June 10 £/ 3.15 Oct. 9 2.7
Fob., 6 4,95 June 11 3,68 Oct. 15 2,17
TFeb, 11 o/ 2.35 Junc 17 4,05 Oct. 22 1.39
Feb. 13 4,15 June 13 £/ 3,72 Oct. 29 2,15
Feb., 20 4,19 June 25 4,24 Nov. 5 2.7%
Tob, 23 b/ 2.55 June 30 4,686 July 29, 1933 4,45
Fob. 27 5.41 Ty 2 5.45 Aug. 5 £/ 4,51
Feb, 29 3,53 July 4 £/ 4.05 Aug. 26 4,13
Mar., © 3,71 July 9 5.35 Sent, 2 £/ 5.23
Mar, 12 L, 22 July 16 5.56 Sert.23 5,65
iar. 19 &.21 July 22 1t/ .35
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20, Toyah Vallev Statc Banit, in BDalmorhea
Measuring point, cross in top of west brick in top row,
at ground level,

Denth Denth Depth
Date to Date “to Date to
water water water
(fezt) (feet) (feet)
Nov., 1, 1930 5.69 Dec., 10, 1932 4,29 May 14, 1933 4,03
Mar. 8, 1931 5,70 Jan. 10, 1933 3,93 May 20 4,20
Nov, 10 5,67 Jan., 21 4.09 Vay 27 4,58
Dee. 11 5.60 Jan., 28 4.00 June 4 4,35
Jan., 19, 1932 a/ 5.43 Feb., 4 4,08 June 11 4,50
Feb. 15 b/ 3.95 Feb, 11 4.02 June 18 4,40
Aug. 4 4,9 Feb. 18 4,10 June 25 4,30
Aug, 20 4,95 Teb, 25 4,00 July 8 4,76
Sept.17 3.8 Ifar, 4 Q/ 5,98 July 13 5.00
Oct, 1 ¢/ 2.56 ilar. 11 4,02 Tuly 21 4,80
Oct. 15 T 5,51 Aor, 1- 3,75 Aug. B 4,79
Oct, 22 095 Aor. 9 3,74 Aug, 11 4,92
Oct. 30 .96 Apr, 16 .80 Aug. 19 4,62
Nov, 5 4,04 Apr. 22 3,67 Aug. 25 g/ 4.72
Nov, 12 4,14 Apr. 26 4,03 Sept, 2 T 4,04
Nov. 19 4,19 tay 7 5.96 Sept.25 3,36
22, On P, V, S, Ry. right-of-way, 1 mils northeast of Balmorhea postoffice,
Measuring point, benchmark copper nail on south side well curb, 3 feet
above zround level,
water level watur L.otvel water level
Date above (%) Datc above (4£) Date above {£)
or below () or below (-) or below (-)
measuring rcasuring measuring
point point : point
(feet) (feet) (feet)
Nov., 1, 1930 -5.56 Oct. 1B, 1932 £ 1,92 Apr. 29, 1933 -1,18
Har, 8, 1931 -4.50 Oct, 22 A B.88 May 7 -1.30
Dce. 10 -1.65 Oct. 20 £ 0.15 May 14 -1,32
Feb., 15, 1932 b/ -1.00 Yov., 5 - 0,04 ilay 20 -1,52
Apr, 13 T -1.00 Nov, 10 - 1.28  May 28 ~1,65
May 30 -0.,4 wov, 19 - 0.49 Junc 11 -1,78
Augz, & -1.18 Apr. 1, 1933 ~-1.00 Junc 11 -1.95
Aug. 20 -1.80 Apr, 9 -1.10 Junc 17 -2.00
Scpt .17 e/ £1.3 Apr. 16 -1.1% Junc 25 -2,00
Oct, 1 h/ £3.9 Apr. 23 -1.2
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23, Along cast side of P, V. S. Ry. right-of-way 1 milc northcast of

Balmorhea postoffice,

Measuring point, bonchmar!: in top of board lining,
west side of well, about 2 feet below ground level, :

watcr levcl

watcr lcvel

water lcvel

Datc above (£) Datec above (£) Date above (£)
or bclow (=) or bolow (-) or below (-)
measuring measuring measuring
point. point. point.
(fect) (fect) (feot)

Oct., 31, 1931 ~2.,16 Nov., 5, 1932 -0,04 Mar, 11, 1933 -0.83

Dee. 10 -1.63 Dce, 10 -0,69 July 8 -2.19

Feb, 15, 1932 9/ -1.00 Jan. 10, 1933 -0.28 July 15 ~-2.34

May 30 -0,04 Jan. 1& -0.38 July 22 -2,38

Avug., & -1,18 Jan. 21 -0.55 July 29 -2.50

Aug, 25 -1,8 Jan. 28 -0.98 Aug, 5 -2,52

Sept, 17 e/ £1.3 Fob, 4 -0.52 hug. 19 -2.72

Oct, 1 h/ Fcb, 11 -0. 54 Aug., 28 g/ -2.82

Cect. 15 £1,92 Fcb. 18 -0.62 Scpt. 2 -0.20

Oct. 22 £3.22 Fcb, 25 -0.65

Oct. 30 £0.,05 lar, 4 -0,72

26, J. P, Colu, 1 milc north-northcast of Balmorhca postoffice.
Illcasuring point, cdge of conecrctc collar, northcast side of well, opposite
cut in collar, 1 foot above ground lovel.,
Depth Dcoth Dcpth
Datc to Datc to Date to
water watcr watcer
(fect) (fouot) (foct)

Nov. 3, 1930 14,65 Jan., 14, 1933 11.65 May 20, 1933 12.42

Mar, 8, 1931 c/12,16 Jan. 21 11.34 June 4 12,65

Nov., 3 14.44 Jan. 28 12,01 June 11 12,68

Dec, 11 14,95 Feb., 4 12,00 June 18 g/ 12,23

Jan., 19, 1952 af15.96  Feb, 11 12,30  June 25 12.55

Feb, 15 b/14.95 i'eb. 18 11.28 July 8 12,59

Apr. 3 14,95  Feb. 25 4/11.60  July 15 e/ 12,21

slay 30 14.4 Mar. 4 15,18 July 29 12.83

Aug, 4 14,45 Mar., 11 e/11.57 Aug. S 12,86

Aug. 20 14.47 Apr. 1 12,02 Aug. 11 12,55

Sept.17 12.52 Apr. 9 12,14 Aug. 19 12,98

Oct. 15 ¢/10.21  Apr. 16 12,23  Aug. 26 g/ 13.22

Oct. 22 10.25  Apr. 23 e/11.20  Sept. 2 12,68

Oct. 30 10.12 Apr, 29 11.05 Sept.23 12,21

Nov, 5 10.44 May 7 11,92

Dec. 3 11.51 May 14 12.2

Dec, 10 11.53

Jan. 10, 1933 11.48
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B, Geould, li miles north-northeast Balmorhza postoffice.
leasuring point, benchmark in 1 X 12-inch planlk, at south side of hole in
plank, at ground level,

Dsoth Denth Denth
Date to Date to Date to

water water water

(feat) (feet) (feet)
Nov, 3, 1930 16,52 Dec. 10, 1932 11.85 May 7, 1933 13,28
Mar. 8, 1931 e/ 16,94 Jan. 10, 1933 12,88 lay 14 13,85
Wov, 3 16,67 Jan. 14 13,00 May 20 13,98
Dec, 11 17.40 Jan. 21 15,11 ilay 28 14,18
Jan, 6, 1932 a/ 17,4% Jan. 28 13,22 June 4 14.35
Jan. 19 T17.62 Feb, 4 13,24 June 11 14,42
Feo, 15 b/ 17.00 Feb, 11 10,58 June 18 14,55
Apr, 13 16,63 Teb, 18 15,40 June 25 14,60
May 30 16,3 TFeb, 25 4/ 12.48 July 8 15.18
Aug., 4 17,05 Ilar., 4 13,30 July 15 15,35
Sept, 17 ¢/ 11.80 Mar. 11 1.0l July 29 15.70
Oct. 15 8.31 Apr. 1 10,42 Aug., 5 15,81
Oct. 22 9.05 Apr., 9 15.48 Aug. 11 16,26
Oct. 30 9.74 Apr. 16 13,60 Aug. 19 15,78
Wov. 5 10.22 Lpr. 235 12.62 Aug, 26 15,62
Dec, 3 11.68  Apr. 29 12,90  3ept.23 g/ 14.65

g/ Rainfall from August 31 to January 1932, inclusive, was about 27 percent
below 1l3-ycar averasc.

g/ Rainrall was 3,79 inches in February 1932, about 5 tines the 1l3-year average,

E/ Rainfall was 15,24 inches in August and Scptember

the 1l3-y_.ar averagec.

g/ Rainfall in January and Fcbruary 1933 was only .69 inch.

e/ Adjoining field under irrigation.

f/ Adjoining ficld rccently irrigated.

g/ Rainfall April to Auzust 1933, inclusive, was about onc-third of 13-ycar

average.

b/ Watcr running over top of well,

1o

Lo,

more than 3 times
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INTAKE OF GROUND WATER
Areas of intake

As has been pointed out in the section on the geology of this district
(pp+10-12), the principal area of intake or replenishment for the large springs
at Balmorhea is in a long narrow anticlinal valley which parallels the eastern
escarpment of the Davis liountains, west, northwest and southwest of the springs.
In this valley the beveled edges of the Lowcr Cretaccous limestones appear at
the surface or lie bencath o mantle of stream and torracc gravels not far be-
low the surface and their honeycombed and cavernous members cosorb and store
a large part of the local rainfall and mountain run-off. The longth of this
intake arca is not oxactly knowne It is belioved, however, thoat the limestoncs
mey toake in water clong the anticline all the woy from 3ig Agujo Cenyon north-
westward to the vicinity of San linrtine in Pccos County, a distancc of about
35 miles. (fig.l), p. 82.

The oreeks from Agujo, Little Aguje, Madera cnd Cherry Canyons lose
heavily between the mouths of their ccnyons cnd the downstrecm boundary off
the cnticlines The Lower Cretcceous rocks trke in considercble water olso in
an area of outcrop along Limpia Creek about 20 miles southenst of -1lmorhecz.
Proctically coll the discharge of Limpia Creek discppears during modercte and
low stages in thoat locality.

The lavas of the Davis Mowntains hove tn importont poart in the intcoke
systems They absorb much of the mountain rcinfeoll cnd run-off. The woter
moves downward through joints cnd crcevices in the rocks until it rcaches rcla-
tively impcrmecble layers of volcrnic rock or tuff or underlying Upper Creto-
ceous cloyse It then moves loterclly and appears as springs or secps in the
mountain conyons and on the slopes of the costern escarpment, whefc it is
largely dissipated by evoporation ond tronspiration. A part, however, rcaches
the conyon streams, in places maintaining o small percnnicl flow, or is ab-

sorbed by the gravels of thc strooms ond adjocont torraces. In ot least onc
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locality considerable stream water apparently is absorbed by the volcanic rocks
where synclinal structure has brought them below stream level. This is on
Limpia Creek near old Limpia Post Office, about 15 miles south of 5almorhea.
The water that enters there may rise into the strecam gravels below the lower
limb of the syncline and through them eventually rcach the intake arca of the
lower Crectaceous rocks, 15 to 20 miles below.

The gravels also have an important part in the intake system. A large
part of thc district between Balmorhca and the mountains is underlain by strcam
and torracc gravels and in placcs tongucs of theso grovels cxtund o comsiderablce
distancc into thc mountains., Thoe gravels scrve as both a roscrvoir and a conduit.
They absorb o part of the water that is discharged by the mountain sceps and
springs and a part of thc rainfall and run-off on thc cscarpment of the mountain
front and the belt between the cscarpment cand outcrop of the Lower Cretaceous
rocks. This water moves slowly in the gravels in o downstream direction until
it reaches the outcrop of the Lower Cretacecus rocks ond is graduclly paid out
to the reservoir in these rocks. The igneous rocks and gravels thercfore, ocom-
prise an important part of the extensivo storage and roegulatory system by which
the flow of the large springs is maintained during periods of months and even
years of drought.

The woter that supplies the flow of the smaller springs at 3zlmorhea is
derived from the Toyah Valley gravels. It is replenished by rainfoll on the
valley floor and by seopage from Toyah Crcok and from cunals, ditches and

irrigated lands and to somc cxtent by scopage from the large springs.
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Intake from Streams

Two gaging stations have been maintained on Limpia Creek, the upper
station is Limpis Canyon near the site of the old Limpia Post Office about
16 miles southwest of Balmorhea and the other about 30 miles downstream on
the bridge at the crossing of State Highway 190 (0ld Spanish Trail) where the
stream is commonly knovm as Barilla Creek or Draw.

The upper station was established February 27, 1925, and maintained
until August 30, 1932, when it was destroyed by a flood. The lower station
was installed December 6, 1924 and discontinued July 15, 1926. It was reestab-
lished September 20, 1932, and a few days later, on Secpiember 29, was destroyed
when the highway bridge was carried away by one of the largest floods that has
occurred on this Creek in the momory of residents in this part of Texas.
lcithcer station was rcbuilt. Funds werc not availanle to meet the high cost of
construction of the type of gaging station neccssary to withstand large floods.

Morcover, in the stretch in which the lower station is locatcd,.tho shifting
of the channol with each flood prevents the cempilation of a satisfactory rating
curves Thc site of the upper station is above any known outcrop of the Lower
Cretaceous limestones, while the lower site is below a section in which the
streams cross several miles of such outcrop.

In 1932 and 1933 a program of stream measurements was undertaken on
several of the mountain streams, including miscellancous measurements on Limpia
Creek, to obtain information both as to the volume of ﬁountain run-off and the
extent of seepage losses from the mountain streams In crossing the intake arca
of the Lower Cretaccous limestones. A permanent gaging station was established
in lkadera Canyon and eaquipped with & continuous water-stage recorder. Temporary
staff gages were installed on the streams that issue from Cherry, Aguja and
Little Aguja Canyons and read daily or weekly for scveral months. Numerous mis-
cellaneous measurements of the discharge of these streams and Limpia Creck were

made with a current meter and several series of such measurements were undertaken
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on each stream to determine seepage losses on the intake area of the Lower
Cretaceous limestones and gains and losses in various other sections, mostly
below the mouths of the canyons. The most of the "seepage measurements" were
made on a declining stage and therefore tend to show losses in each section
that are smaller than the true losses or even to show a gain when actually
there may have been a substantial loss. However, in making the measurcments
the stream gager moved in a downstream dircction at a rate not much fastecr than
the movement of the strcam; in this way a large part of thc error, due to
changes in stage while the secpage mousurcmonts arc progressing, can be climi-
nated and rcasonably accuratc cstimatos can be made of the losses and gains in
the scctions during comparaoblc rates of strcam discharge.

The records obtained at the gaging stations on Limpia and 3arilla Creeks
and in Madera Canyon have been published in various Water-Supply Papers of the
Geological Survey. Liost of the results of the measurements in 1932 and 1933
are given in Water-Supply Paper: 748, pages 140 to 160 and 171 to 174, 1933.
These pages have been incorporated into this rcport (see pp. 56-80). Thc re-
sults of the measurements are discussed below by stre:.ms.

Madera Canyons-- The gaging station in Mudcra Canyon is located about three-

quarters of a mile above its mouthe Thc station was installed July 28, 1932,
and has been in continuous operation ever since. According to the Fort Davis
and Valentehe topographic maps, the canyon drains about 54 square miles ahove
the gage, consisting of mountain slopes and surmits, mostly more than 5,500
feet above sea level. The daily records at the station have been published by

Y
the Geological Survey. These rccords are fairly accurate for low and moderate

E/ Geological Survey Water-Supply Papcrs 748, 763, 788 and 808.

stages of stream discharge but comparatively poor for high stages. Thc estimated

total annual discharge from 1932 to 1936 is given in tho following tables
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Discharge of lMadera Canyon from
1932 to 1936, in acre-feet

Year (Octs 1 - Sept. 30) Discharge
(acre-feet)

1932 (Aug. 1 to Sept. 30) 14,800
1932-33 | 6,000
1933-34 244
1934-35 637
193536 4,200

According to the daily record, the discharge from August to October 1932
amounted to about 17,000 acre-feet, (see table, p. 56) or approximately two-
thirds of the total recorded discharge from 1932 to 1936, Altogether in the
period of 4 years and 2 months there were 64 days in which the average discharge
during 24 hours amounted to more than 25 second-feet, of which 25 occurred in
August, September and October 1932, 18 in August and September 1933, one in July
1935 and 20 in May and September 1936. Most of the time the stream was dry or
the discharge was 2 or 3 second=-feet or less. The maximum discharge, somewhat
more than 2,000 acre-feet, occurred on September 29 and 30, 1932.

Nine series of discharge measurements were made to determine seepage
losses from Madera Canyon between the gage and points two to 10 miles below 1t.
The maximum flow at the gage during these studies was 67.5 second=-feet, the mini-
mum 5.2 second fcet and the average about 27 sccond-feet (table, p. 57). Nonc of
the water rcached Toyah Crcek, avout 12 milcs bolow the gage, and most of it was
lost within a few milese. For example: On Scptember 2, 1932, all but 2.2 sccond-
feot of a discharge of 67.5 sccond=fcet was lost within 8.2 miles of the gage,
and on October 6, 1932 o dischargc of 37.3 sccond-fcct disappcarcd cntircly
within 4 miles. On August 27, 1933, o« loss of only 6.1 sccond-foct was indi-

catod in a stretch of 6.2 milcs bolow the gage but thesc mcasurcments werc made
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during o rapidly declining stagc and the truc loss probably was much grootor.
No determinations of sccpagc losscs worc made during flood stages whoen the
dischargc amountcd to scveral hundred sccond-foct, but at such times, the
water sprecads over o widc cxpansc of gravels and the ratc of loss must be
hecavy.

Cherry Canyon.- Cherry Canyon drains about 70 square miles of moun-
tainous area as compared with about 55 miles by Madera Canyon, and the
drainage area is of similar ruggedness and altitude. A Staff gage was
installed on the stream about half a mile below the mouth of the Canyon
on August 1, 1932, and read daily until Hovember 13, and again from August
30 to September 9, 1933. In the intervening period, readings were made
once a week. From this fragmenterv record of gage heights, supplemented
by misccllaneous measurements with a current mcter, the conclusion is rcached
that the discharge of the Canyon from August 1, 1932 to Septcember 30, 1933
was materially greater than the discharge of Madera Canyon during corresponding
periods. The seccpage studios discloscd that the stroum disappears within a
rclativcly short stretch bolow the gage during low cnd moderatc stoges. For
examplc: On September 15, 1932 a discharge of 13.5 second-feet, and on
October 7, 1932, a discharge of 3l.2 second-feet was entirely lost within
2-1/2 miles of the gage. (table, p. T4a)

3ig Aguja Canyon. - Numerous measurements were made in 1932 and 1933,
of the discharge of this Canyon, at or near the dam of the Texas Pacific
Railway; the largest discharge, computed at more than 4,000 sccond-fect,
being on Scptember 7, 1932. (table, pp.77-78).

A staff gage was installed in the Canyon on July 27, 1932 and read
intcrmittently until Scptember 1, 1933. The arca drained abovc the gage
consists of about 47 squarc milcs, as comparcd with 54 squarc milcs whove

the gaging station in Madero Conyon. Thc two arcas apparcntly arc similar
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topographically. The records indicate that the discharge of the Canyon
was greater than the discharge from ladera Canyon in the early part of
September 1932, and somewhat less in the latter part of that month. but
the record in Big Aguja Canyon is too fragmentary usnd too short to justify
any conclusions as to ‘whether the run-off over a long period of time is
comparablc.

Seepage surveys were madc on September 1, 3 and 13, and October 6,

1932 (table, pe 60) to detormine losses between the gage and Toyah Creck,

9.6 miles below the gagce On September 1, the entirc flow amounting to 18.7
second-fect was lost beforc Toyah Creck was rcached. Similarly, on Septcmber
13, tho total flow of 8.6 sccond=fcct was lost.e On October 6, the loss was
1844 sccond-feet including the discharge at the gage plus inflow from tribu-
taries belowe On September 3, only 2646 second-feet was long from a discharge
of 45.4 second=-feet, but the measurements on that date were taken on a
rapidly declining stage and the actual loss probably was greater;

Little Aguja Canyone.- Numerous measurements of the discharge of this
canyon and its South Fork were made in 1932 and 1933 (table, p. 77), tho
maximum discharge from the main canyon boing c¢stimatced as 2,640 sccond=fect
on August 29, 1932. The stage of the strcam was rcecorded daily for a fow
weeks in the lattor part of the summer in 1932 at o temporary staff gagc,
at a point in the canyon above which approximately 31 square miles are
drained. From the gage height record and a few current meter measurements,
it is estimated that the discharge of the canyon during July and August may
have been about 8,000 acre-feet or a little more than half the discharge of
Madera Conyon.

Seepuge surveys were made on this stream August 17, September 1, 13,

14, and 20, and October 6, 1932. 1In these surveys, it was found that the
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entire discharge of the stream ranging from 1.3 to 26.8 second=-feet was lost
before Toyah Creek was reacheds (table p. 59).
Limpia Creeclke.-- The yearly discharge of Limpia Creek at the gaging sta-
tion in Limpia Canyon is given below:
Discharge of Limpia Creek in Limpia Canyon

16 miles southwest of Balmorhca
Drainage area = 272 square miles

Year Discharge
(October 1 to September 30) _ (acre-fect)
1925 (Fcbe 27 - Sept. 30) 4,080
1925-26 577
1926-27 561
1927-28 7,160
1928-29 839
1929-30 894
1930=31 1,610
1931-32 (October 1 to Auge 27) 2,590

The station was destroyed by a flood August 30, 1932, in which it is estimated
a peak discharge of about 14,000 second-feet was rcached. The stream was
measured at the lower gaging station from December €, 1924 to July 15, 1926,
where as explained on p. 43, it is commonly known as Barillo Creel or Draw.
During most of that period, there was no discharge at cither station, but
from liarch to Scptember 1925, several runs of storm water occurrcd in which
the discharge amounted to a total of about 4,800 ccrc-feet at thc upper station
and about 11,000 acrc-fect at the lower one. The sites of the two stations
are about 40 miles apart and the drainagc from avout 100 squarc miles of moun-
tains, mostly less than 5,000 fcet in altitude, ontcrs the stroam botween them.
Five scrics of currcnt mctor mcasurcments werc madec on Limpia Creock to

dctorminc sccopage losscs and gains in various scctions above and below the site
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of the gaging station in Limpia Canyon. These measurements indicate that
the stream increases from seepage inflow from the vicinity of Fort Davis
down to a point about 2 miles above the gaging site. Below that point, the
stream loses in several sections and disappears entirely during low and
moderate stages before reaching observation points, 19 to 22 miles below the
station, and 9 to 12 miles below the Jeff Ranch. (fig. 1) The loss in the
vicinity of the gaging station was as'follows:

October &, 4.2 second=feet; Hovember 1, 8.6 second-fect; November 21,
4,]1 second=feet; August 3, 1933, 1l2.6 second-fect. The loss between the Jeff
Ranch and points of measurement, a half milc to onc milc below, was 6.2 fcet
on November 1, 1932 and 2.4 second=fcct on Hovember 21, 1932. On October 8,
1932, a flow of 65.1 second-feet disappeared between the Jeff Ranch and the

observation point, 12 miles belows.

Discharge of ground water.

Spring discharges- The table below, compiled from the gaging records,
gives the approximate mean discharge of Phantom Lake, San Solomon, Giffin,
West Sandia and Bast Sandia Springs for the following periods: (1) Start of
record in the fall of 1931 to August 1932, inclusive; (2) Scptember to Decem-

ber 1932, inclusive, and (3) January 1933 to cnd of record in Scptember 1933.

Moan discharge of Phantom Lake, San Solomon, Giffin, l/
West Sandia and East Sandia Springs, in sccond-fect, 1931-33
1 2 3
Octe, Dcce 1931 Scpt. to Jan.
to Aug. 1932 Doc. 1932 1933
Phantom Lakc 13 35 18
San Solomon 33 60 40
Giffin 4,7 5.6 5,0
West Sandia Led 1.7 1.3
Bast Sandia 1.l 13 1.2
Total 53 1156 65

l/ See pages 6l to 67 and 72 to 74 for records of daily discharge.
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The mean discharge of the five springs amounted to 53 second-feet, or
about 23,800 gallons a minute, in the first period, 104 second=-feet, or about
46,700 gallons a minute in the second; and 65 second-feet, or about 29,300
gallons a minute in the thirde In the first period the rainfall at Zalmorhea
was materially above the average, duec to a fall of 2.25 inches in December 1931
and 3.79 inches in February 1932. In the second period, the rainfall was ab-
normally high, amounting to 1l.64 inches in September 1932 alone, or about 85
percent of the average annual rainfall. In the third period, the rainfall was
about 40 percent below the average. The total discharge during the three
periods, aggregating almost 2 years, was at the average ratec of about 48,000
acre-feet a year.

The records of the combined discharge of the Saragosa and Toyah Creek
springs are too few to warrant making an estimate of their mean discharge dur-
ing the same periods, but the available measurements indicatc that it may have
been around 9 to 10 second-feet or at the rate of 6,500 to 7,000 acrec~fect a
years Thus the flow of all the springs from the fall of 1931 to the fall of
1933 probably averagced about 54,000 to 55,000 acre¢-feet a year.

Since approximately 25,000 acre-feet of the discharge occurred in the
four months September to December 1932, following abnormzlly heavy rains, the
mean discharge of the springs, during the period of record, must have been

materially greater than their long time average discharge..



Analyses of water‘from gravity springs near Balm~rhea, Texas

(Parts per million.)
Analyzed by E. W. Lohr and L. A. Sh'nn

Date Total Cal- Magne- Sndium Bicar- Sul- Chlo- Ni- Total
Spring of dissnlved cium  sium and bonate phate ride trate hardness
collection solids (ca) (Mg) Potassium (HCOS) (so,) (c1) (NOK) as CaCo,
(NafK) ! - 2
(caic.) B
Toyah Creel Nov. 13, 1931 200 8l 463 222 705 675 -- N )
Saragnsa Dec. 7, 1930 2,845 272 102 584 332 868 842 5.0 1,098 T
East Sandia Dec. 7, 1630 2,999 276 101 631 309 992 840 6.0 1,104 S
Partial analyses of water from wells in vicinity ~f Balmorhea, Texas
(Parts per million.)
(Well numbers correspond with numbers in table of we'l records.)
{Analyzed by E. W. Lohr and L.A. Siinn )
Depth Date Total Cal- Magne- S~3°um and B car- Sul-  Chlo- ¥i- T~tal
Tell Owner nf of dissolved cium sium Prtassium bhrnate phate ride trate hardness
No. well collection solids (Ca) (Mg) (Na £ K¥) (*C0o,,) (804) (c1) (M0.) =as CaCOz.
(ft.) (calc.) (calc.) N " (eale.)"3
1 Balmnrhea Live- 15 Dec. 7, 1930 2,770 325 67 560 334 249 810 5.0 1,087 %
stock Company
2 A. C. Schreyer 14 Dec. 7, 1930 2,293 230 73 471 20€ 706 655 5.0 a74
4 A, . Wigley 20 Nov. 13, 1931 -~ 370 145 787 438 1,174 1,170 - 1,520
6 Sedro Garcia 20 Nov. 13, 1931 —- 306 86 574 330  8sl 235 -—  1,11¢
11  Mrs. Nell B. 20 Nov. --, 1931 - 332 126 764 324 1,131 1,110 S Y
Westerman
12 J. P. Hill 22 ¥Nov. 13, 103 -— 200 143 72 302 1,366 875 - 1,336
13 Rosenbaum Company 15  Nov. 13, 1931  -- 305 109 599 349 1,046 960 -- 71,209
17 _ _Do. 11 Nov. 13, 1931  -- 322 93 597 290 965 870 -- 1,186
18 Mrs. Paul Renz 12 Nov. 13, 1931  -- 347 91 551 268 858 940 - 1,241
24 _E. P. Stuckler 13 Nov. 13, 1931 - 319 144 £49 382 1,291 1,118 -- 1,388
27 B. . Vanderson 20 Nov. 13, 1931 - 273 114 547 293 1,031 882 }:a'“hm}ilgg__
28  E. Y. Backus 18 Nov. 13, 1931 - 350 155 702 320 1,491 1,005 - 1,510
30 W, E. Gould 36 Dec. 7, 1930 1,342 301 35 117 337 363 335 12 296
37  Saragosa School 158 Dec. 6, 1930 3,283 346 137 595 334 1,009 982 1r 1,427




Conclusions

The Phantom Lake, San Solomon and Giffin Springs come from an
extensive system of solution chamnels in lower Cretaceous limestone,
comprising in the aggregate a very large reservoir. The Lower Cre-
taceous rocks arce underlain by rocks of Permian age, which yield to
wells in other parts of the basin of Toyah Creek water that is rather
highly mineralized. Water enters the Lower Cretaceous limestonc along the
front of the Davis Mountains and probably all or ncarly all of the water
is discharged by the springs. The limestone is close to the surfacec along
the northeast edge of a syncline at the Phantom Lake Spring. A few hun-
dred feet cast of the spring rclatively impermeable strata of upper Cretaceous
age are dropped down against the limestone on the northeast side of a fault,
thereby creating a barrier which causes the water to rise to the surface in
the springe The throw of this fault is not very great and a large part of
the underground water escapes over the crest of the barrier and continues
underground toward the San Solomon and Giffin springs. In the vicinity of
the San Solomon spring the limestone again comes ncarly to the surface and a
short distance to the east of the springs the Upper Crctaceous strata appcar
in such a way that it secms neccssary to assume that they arc again drop-
ped down against the limestone on the northeast side of a fault. This
fault presumably is of considerably grcater throw than the one imﬁcdiatc-
ly below the Phantom Lake Spring. It may create a practically complete
barrier to the movement of the water in the limestone and bring all or
nearly all of the flow to the surface in the San Solomon and Giffin

springs.
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The Saragosa, West Sandia, Zast Sandia, and Toyah Creek springs
have their source in the relatively thin surficial gravel. 1In the
valley between Toyahvale and the Brogado Hills the maximum depth of
the gravels is likely to be 60 feet or less, and in most places it is
less than 40 feet. Between the 3rogado Hills and Saragosa the gravel
and associated sand, silt, and clay have a thiclness of several hundred
feet; there the deposits are not very permeable and thoe water tablec is low.
A well put dovm in the vicinity of Phuntom Leke or San Solomon
Springs wbove the faults might tap the limestone resorvoir at shallow
depths, but it would be practically certain to decrease the flow of
the springse DBetween the San Solomon Spring - Giffin Springs fault
and the Brogado Hills the water-bearing horizon in the Lower Cretaceous
limestone probably is from 500 to 1,000 feet beneath the surface, per-
haps around 700 or 80C feet. If the fault barrier just below the
springs is very tight the withdrawal of wator from the limestone in this
stretch by means of a well would not affect the flow of the springs. If
the barrier is not complete, a well in that area would tend to decreasec
the flow of the springs. In this connection, the following possibility
should be kept in mind: If the fault below the springs offers an cffective
barrier to the down-valley movement of the water underground, solution
channelling may not have devcloped extensivcely in the limestonc below the
barrier bccause of lack of circulatione As a rosult, the limestonc may be
relatively tight between thc San Solomon Spring and the Brogado Hills and

the water in it may be comparatively highly mineralized.
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3efore a well is put down in this part of the valley the San Solomon
and Givvin Springs should be equipped with automatic measuring devices
and accurate continuous records kept of their flow before the well is
placed in operation and while it is being operédted to determine whether
the well affects the springs.

Shallow wells in the gravels in parts of the Balmorhea district
may yield a few second-feet of water but such wells, if improperly locat-
ed, or pumped too heavily may depletc the flow of the Toyah Creeck, Sara-
gosa or Sandia Springs. The flow of these springs is cffectivcly utilized
only during the growing season and in view of this and of the urgent neced
for an additional supply of water during the relatively short critical
period of the growing season, an attempt to develop shallow ground water
would appear to be justified. If the wells were put down near the upper
end of the district three to four miles southwest of Balmorhea, it is
possible that the withdrawal of water from them would not seriously affect
the flow of the springs until after the critiocal period of the growing
seasone Then during the succeeding months the normal recharge to the
shallow ground-water rescrvoir would be cxpected to replenish the supply
in storage in the gravel. Some watcr might also be developcd by shallow
wells in the moist area, subject to sccpage from thc Balmorhea irrigation
reservoir, betwocn the reservoir and Balmorhca. If wells are sunk in the
gravel and pumped for irrigation, especially in the district near Balmor-
hea, the development should proceed cautiously and in the meantime con-
tinuous accurate records should be kept of the flow of the Saragossa,

Sandia, and Toyah Creek springs, and of the position of the water table.
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In the district between the Brogado Hills and Saragosa the lime-
stone is a? greater depth, perhaps around 1,000 to 1,200 feet. 1I%t is
reasonably probable that any water that ocours in the limestone in that
area is shut off from the reservoir that supplies the large springs at
Balmorhea, and has its source partly in separate areas of intake and partly
in the overflow that passes from those springs. A deep well in this dis-
trict, therefore, would not be expected to interfere with the springs.

A deep well in the vicinity of Balmorhea, perhaps 1,200 to 1,300
feet, would probably reach a water=-bearing horizon in the basal Lower
Cretaceous sands or in the Permian rockss, The quality of the water that

might be encountered in these rocks is, however, not known.
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Records of the discharge of the streams and springs and seepage

gains and losses from the streams and canals of the Balmorhea district

are given in the following pages.

Supply Paper 748.

Miscellaneous lieasurements

These records are taken from Water-

of the

Discharge of San Solomon, Giffin, Saragosa and Toyah Creck springs

Near Balmorhea, Texas in second=fect

San Saragosa and

Date Solomon Giffin Toyah Creek
Spring Spring Springs

Aug. 20, 1919 34.7. 4.8

July 20, 1922 370 369 5.9

April 26, 1923 2645 5.4

Sept. 25, 1923 35,0

June 3, 1924 3243 3¢9

June 4, 1924 33e4

Sept. 6, 1924 3444

Sept. 7, 1924 35.4

Octe. 17, 1924 377

Jan. 8, 1925 3842

Mar. 4, 1925 3643 2.9

June 2, 1925 3443 3.4

Febs 6, 1935 3044

July 2, 1935 32.8

Aug. 13, 1935 316

April 15, 1936 3064



“

Discharge, in sccond-fcoet, of Crcek in
tladcra Canyon ncar Toyahvale, Tex.

~56-

1932-33
Day Aug, Sap’a.j Dce, o Tan. | Fob. {Mar. July ] Aug.| Scpt,
1 0} 21 1.1} 0.2: 0,5! o 3 0 102
2 0| 34 9 2. .5 O 2 0 119
3 0| 85 .8 L1 .4l oo 2 0 44
4 o| 38 7 20 4 9 0 24
5 0] 42 7 .2; A0 0 19
6 o] 87 .7 RN ) 0 13
7 0] 659 7 21 .30 . o) 9.
8 0| 351 Pl .6 21 310 0 0 7.
9 0] 1383 .6 20 U310 0 0 6.
10 0] 138 .6 G W30 0 0 103
11 0| 54 § .5 L2 .20 0 0 0 | 104
12 0{ 30 i i 5 oW1 o 0 0 67
13 0 | ! ] 20 1o 0 0 58
14 0 has 55 7 4l .2 .1 o 0 0 70
15 ol 14 5 1.2 A L1 .1 o0 0 0 3
16 0l 14 % 1.1 ! 210 W1p 0 0 0 27
17 0} 14 7.5 1.1} .4 .2p .1 o0 0 0 19
18 0! 14 7.5! 1.1 WA 21 .14 O 0 0 15
19 0 9,0 7.5 .9 i 201 o 0 0 3
20 of 5.1 7.5!! a0 sl .2t 1) o 0 o | 139
21 0 5.1 7.5 .7 .2 20 W1 0 0 0 28
22 | 0 5.1 7.5 .8 .2 210 0 0 o) 16
23 : 0 9.0 7.5 2.3 .2 11 0 0 0 0" 11
24 | 0 9.0 7.5 2.1 .2 100 0 0 5,3 7.9
25 % 0 9.0 7.5 1.8 WO . 0 0 0 24 5.6
26 i 0| 9.0 7.5 1.6 .3 .4 O 0 0 |11 4.4
27 | 0 9,0 7.5 1.3 B W50 0 0 |124 3.5
28 i 27| 134 4,4 1.3 Ol 500 17 0 78 3.0
29 } 321 (2,190 4.4 1.2 .3 0 , 5.9 © 42 2.6
30 | 810 |2,040 4,4 1.6 .3 0 1 5.8/ 0 2138 | 2.1
31 : 94 ! 4,4 1.3 WO 0 i 0 |60 |
, P
Month ‘ Maximum ; Minimum iean Fgg;gfgeég
,
1932 |
Tuly 28-31 0 0 0o 0
August 810 0 40,4 2,480
Sentenber 2,190 o.1 206 12,300
The period . 14,800
1932-3% i ! o
October 530 ; L4 37 2,310
November | ! 1. 93
December : 1.35 33
January 1.1 o2 29
February .0 .1 12
March D 0 9,8
June 17 0 o7
July 5.5 | 0 18
Ausust 213 0 18 1,110
September 139 2.1 38, 2,280
The year 030 ; 0 3 6,000

Note, - No flow during April and May 1933.



Discharge measurements in Madera Canyon to determine losses from
seepage from a point 13.3 miles above te a point 3.5 miles above

Toyahvale, Tex., 1932-33

i Distance
Date | Stream Location from Discharge (second-feet)
| initial | ! Gain or| Total
! point [Main Tribu- | loss inigain or
573 } (miles) istrecam |tary section| loss
Sept. 1'Madera Cany-n Gage 13.3 | 23.2 | - - -
' ll do. Madera Springs road crossing 7.1 3.9 - -19.31| -19.3
1| do. 8.2 miles below gage 3.1 0 - - 3.9 -23.2
2: do. Gage 13.3 ‘ 67.5 - - -
21 do. Madera Springs road crossing 7.1 41.8 - -25.7 | -25.7
2 do. 8.2 miles below gage | 5.1 2.2 - -3%.6 : -65.3
2! do. Duncan Kingston crossing 3.5 .5 - - 1.7! -87.0
3. do. iGage 13.3 41.8 - - -
3 do. iMadera Springs rocad crossing 7.1 16.1 - -25.7 | -25.7
3 do. 8.2 miles below gage 5.1 8.3 - - 7.8 -33.5
3 do. Duncan Kingston crossing 3.5 45 | - - 3.8 -37.3
12 do. Gage 13.3 28.7 - - - ,
12 ‘Madera Springs Creek |Mouth 11.3 - ) - - g
12 iMadera Canyon Madera Springs road crossing 7.1 7.2 - -22.0| -22.0 1
12! do. 8.2 miles below gage 5.1 2.5 | - - 47| -26.7
15; do. Gage 13.3 14.5 - - -
15: do. Madera Springs road crossing . 7.1 .3 - -14.21 -14.2
15: do. 8.2 miles below gage ! 5.1 2 - - 1] -14.3
211 do. Gage 13.3 5.2 - - -
21 do. Rock outcrop 7.5 0 - - 5.2! - 5.2
211 do. Madera Springs road crossing 7.1 .3 - £ 31 - 4.9
21§ do. 0.2 miles helow Madera Springs road crossing 6.9 0 - - 3| - 5.2
21! do. 8.2 miles below gage 5.1 .6 - £ 6| - 4.6
24! do. Gage 13.3 6.7 - - -
24:Side canyon Mouth 13.2 - ) - -
24!Madera Canyon /1.5 miles below gage 11.8 6.7 - - W30 - .3
24 do. 2.5 miles below gage 10.8 1.0 - - 5.7 - 6.0
24 do. 3.5 miles helow gage 9.8 .2 - - .8| - 6.8
Oct. 6! do. Gage ‘ 13.3 37.3 - - -
6 {Madera Springs Creek |Mouth ! 11.3 - 1.5 - -
6 !Madera Canyon 2.6 miles below gage i 10.7 22.6 - -16.2; -16.2
6! do. !'3.7 miles below gage ; 9.6 4.5 - -18.1; -34.3
6' do. | Limestone outcrop | 9.3 0 - - 4,51 -38.8



Discharge meisureents in Madera Canyon--Cont inued

1932-33
Distance |
from | Discharge (second-feet)
Date Stream Location initial ; i Gain or| Total
point Main | Tribu-i loss in:giin or
(milcs) |stream ! tary | section, loss
1973 !
Aug. 27|Madera Canyon Gage | 133 | 17.s L §
27" do. Madera Springs road crossing L7l | 11.4 | 61 161
27 do. ' Duncan Kingston crossing E 3.5 i o ! Po-11.4 1-17.5
; i ! ; i




Discharge measurements of Toyah Creek to determine losses from

seecpage from a point 1.2 miles above to

Toyahvale, Tex., 1932-33

point 8,8 miles below

i Distance Discharge (second-feet)

Date Stream or diversion | Iocation fr~m initial i :Gain or,; Total
i print Main {Tribu-i|Diver-!loss in |gain or
| (miles) stresm, tary |sion lsectinn| loss

Nov. 6|Toyah Creek tAloma settlement 1.0 13.6 | - - - -

6| Pro ject waste 10.9 mile above Balmorhea 3.9 - 0.3 - - -
6: Saragosa Springs Creek ;150 feet above mouth ; 4.7 - 19.9 - - -
6| Toyah Creek {500 feet below Balmorhea Bridge | 4.8 29.1| - - #5.3 #5.3
6 do. | 500 feet below Moore Dam 5.8 0.7 - 1 - | #1.6 £6.9
6 do. . Saragosa Dam 8.8 29.0) - - P -1.7 #5.2
Jan. 23|  do. 11,8 miles ahove Balmorhea Bridge 3.0 0 i - - - -
23! 3aragosa Springs Creek | 200 feet above mouth 4.7 - 8.2 -~ - -
23| Toyah Creek i 300 feet below Balmorhea Bridge 4.8 12.5; - - 4.3 £4.3
23 do. 200 feet below Moore Dam 5.8 12.8 | - - # .3 £4.6
23 do. | Saragosa Dam 8.8 10.5| - ‘- I =-2.3 £2.3
Mar. 14 do. iUnited States Highway 290 crossing -1.2 2.5 - - i - -
14|  do. 1.8 miles above Balmorhea 3.0 o | - - | -2.5 | -2.5
14| Saragosa Springs Creek 200 feet above mouth 4.7 - 6.7 - ! - - 1
14| Toyah Creek 500 feet below Balmorhea Bridge 4,8 9.4 - - ; 2.7 £ .2 &
14| Moore Canal 150 feet below takeout 5.8 - - 83 - - !
14| Toyah Creek 500 feet below Moore Dam 5.8 4.8 - - EA 7 £ .9
14| saragosa Canal 50 feet below takeout 8.8 - 1 - 8.0 1 - 4 -
14| Toyah Creek 50 feet below Saragosa Dam 8.8 20 - - % £i.4 ! £2.3
May 16 do. 1.f miles above Balmorhea Bridge 3.0 0 - - ! - Po-
16{ Saragosa Springs Creek ' 50 feet above mouth 4.7 - 16.4 | - - -
16| Toyah Creek 500 feet below Balmorhea Bridge 4.8 9.2 ~ | - #2.8 2.8
16/ Moore Canal 2,000 feet below Moore Dam i 5.8 - - 7.3 | Lo
16; Toyah Creek 500 feet below Mrore Dam ! 5.8 1.6 - - - .3 1 #2.5
16! Saragosa Canal 50 feet below Saragnsa Dam 8.8 - - 4.0 - -
16| Toyah Creek do. 8.8 0 - - L A2.4 £4.9
July 11 do. 1.8 miles above Balmorhea Bridge 3.0 o i - - - -
11; Saragnsa Springs Creek [200 feet above mouth 4.7 - 2.6 - - -
11! Toyah Creek 500 feet below Balmorhea Bridge 4.8 8.3 - - £2.7 £2.7
11!Moore Canal 2,000 feet below Moore Dam 5.8 - - 7.0 - -
11! Toyah Creek 500 feet below Moore Dam 5.8 1.6 - - £ .3 £3.0
.ll§Saragosa Canal 125 feet below Saragnsa Dam 8.8 - - 3.5 - -
11| Toyah Creek 50 feet below Saragnsa Dam 8.8 - - #£1.9 £4.9




Discharge measurements in Little Aguja Canyon to determine losses from
seepage fram a point 15.5 miles above to a peint 2.2 miles above
Toyahvale, Tex., 1932

@ ! i Distance
Date i Stream | Location i from § Discharge (seconi-feet)
! i . “initial i f 1Gain or + Total
i point | Main ' Tribu-iloss in | gain or
} | (miles) istream tary isection | loss
Aug. l7iLittle Aguja Canyon ‘Temporary staff gage i 15.5 1.3 i - | - -
17 do. ‘2.8 miles below staff gage X 12.7 1.0 ; - P =0.3 -0.3
17‘South Fork of Little ‘0.2 mile above mouth i 11.5 - ; 0.4 | - -
t Aguja Canyon i } : ; §
17,Little Aguja Canyon £.5 miles below gage ; 10.0 i .4 ; - g -1.0 | -1.3
17 do. 7.0 miles below zage ; 8.5 7 .6 i - L2 -1.1
17! do. 8.5 miles below gaze : 7.0 .4 f - Y -1.3
17;  do. 9.6 miles below zZage ; 5.9 .2 § - -2 -1.5
17!  do. 300 feet above limestone bluff { 4.3 .1 - - -1.8
17| do. ‘Upper end of limestone bluff ; 4.3 0 - o -1.7
17, do. Lower end of limestone bluff : 4.0 s .2 : - A2 -1.5
17§ do. Mouth | 2.2 10 ; - L= .2 -1.7
Sept. 1) do. "3 miles below gage ! 12.5 | 12.1 . - - - L
1{South Fork of Little 0.2 mile above mouth ; 11.5 ' - f 6.4 - - %
¢ Aguja Canyon :
liLittle Aguja Canyon Mouth 2.2 0 | - -18.5 -18.5
13t do, 50 feet below mouth of South Fork ; 11.2 22.8 - ; - -
13 do. 100 feet above limestone bluff ; 4.3 ;O - 1-22.8 -22.8
13; do. 50 feet above limestone bluff a3 | * - A -22.,7
13:  do. ”.1 mile below limestone bluff 2.0 Lo | -22.8
14, do. 50 feet helow mouth of South Fork i 11.3 11.2 i - : - -
14! dn. 0.5 mile below white bluff : e.2 0 | N % - T I Y-
20 | do. 50 feet below mouth of South Fork ! 11.3 4.1 - é - ! -
201 do. 180 feet above upper Duncan road ) 9.5 0 - =41 i -4.,1
20 do. 100 feet above white bluff : 8.7 .6 - 4.6, -B.5
20 do. 600 feet below white bluff i 8.6 0 | - L - .6 | ~-4.1
20;  do. Second white bluff g 7.8 .6 § - i 4.6 | -3.5
20 do. 0.1 mile below second white bluff i 7.7 0 ! - Po= .6 -4.1
Oct. 6: do. ‘200 feet below mouth of South Fork 11.2 26.8 i - : - -
6 do. ‘Lower Duncan road crossing | 5.0 25.5 : - =3 - .3
6 Wet-weather springs Limestone bluff § 4.3 Po- ? 2y - -
6'Little Aguja Canycn 50 feet below limestone bluff [ 3.9 L o2.2 ! - P-24,5 ' -24.8
6, | 3.0 | o | - | -2.2 |-27.0
4 i | )

do. 4,000 feet above mouth
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Discharge, in sccond-fect, of Phantom Lake Spring
near Toyahvale, Tex,
1931-33 . . .

_ : ; g ; _ i i
Day ! Umo.mumb.w Teb, | lar, “bwd‘m iay w June July w Aug. Wmowd.

i T 1 i [} ! i '

1931532 | m m ! _ | w m
1 Lo~ 1 13 200 160N e i 1! 1. b 18
2 Co- ) 1s) 1 19 1600 1313 12 12 | b 18
3 I T TR R R A S K 121 18
4 SRR R ECH B OO B TV KR S FGTE R i | b 19
5 o 15 16 16} ! I F- T R ¥ 12 ' v 23
6 L. 3. 184 15, | 131 12 121 b 26
7 oo wlo 1wl 1w 0 13 12 1R 34
8 Co. 5! 20! 147 @14, 13 b 13 12 42
9 Lol i 21 1at! 131 13 13 45
10 TR w22 14 113 13 13 - 45
1 P L2 ge o, 1400 1 15 7 15, 46
12 b Wi o22ib 14 ¢ 13 3 151 45
1n Lo 1] 22'~ . o131 15 0 42
14 Po- 1% 21, L13 5 13, 40
5 R Wi 20 i ~ . .1 130 37
16 A 151 204, Pl 13 1B 134 35
17 - Bl i 50015 13 ;%4
18 - AT K T S A R T b B B4 15 33
19 Coe 1wl b D 13 18 151 b 32
20 B 13 (b 17| . C, 13 0 13, 13 3l
21 b 13 | 13 | b 17 mmwpmu coo 013 18 12y 30
22 _ " 15 b 17 | | SRR S £ TN SR P B ¥ 29
23 J i 20ib 171 | al3 131 1, 12| b 26
24 P L g 19fb16i L o 130 15 2] 26
25 a713, 131 221D 16, ! P 13 12 26
26 4 R T - S S - 13 12 25
27 Jo 4 18 25|b16, A 13 12 28
28 {151 241 16 . I T o 12 34
29 'p 13! 13! 22! 16.: ¢ § 12 ibv 15| 15} 54
30 b 131 13! - 6.7 1 21 13 14 389

31 L1 1B - 18 - s - 15 7. -
! : " ! ;

a Hstimated,
b Partly estimated.



[

Discharge, in second-feet, of

62—

Phantom Lake Spring near

Toyahvale, Tex.,, 1931-33-

Continued
! i ; ; : ! 1 ;
Day | Oct. |Nov,. {Dec. |Jan, {Feb. |Mar. 'Apr. ;May " June | July | ug. ' Sept,
195233 ; g f %
1 104 | 3 2L ¢ 18| 7| 16 16) 16 i 15 i c 15 14 |~
2 114 | 30 31 18| 17 i6 16, 16 . 16 | ¢ 15 14| a 42
5 ' 114, 30 21| 18, 17| 16 16t 17 .c 16 ! 15 14
4 7109 29 21| 18] 17| 16, 16| 17 ‘¢ 16 | 1§ 14 47
5 102 28| 21| 18 17| 16| 16: 17 :c 16 ! 15 14| 46
6 88! 23! =21 184 17| 16| 161 17 ic 16 15 141 46
7 2, 27 21 18| 17! 16| 1617 :c1lé | ¢ 15 14 44
8 75 26 21 18 17 16 , 16 ¢ 17 16 i ¢ 19 147 43
9 73 . 26 21 12 17 16 ¢ 16 ic 17 16 | ¢ 15 14 3
10 70| 26! 20, 18| 17! 16! 16 17 18 15 141 42
11 67 25 20 18 7, 16, 16, 17 16 1 14 14 | 2
12 641 25! =20 30 17i 1. 16, 17 15 i 14 14| 43
13 65, 25:. 20| 18! 17| 16 18! 17 ' 15 14 141 43
14 6L 24 20| 18, 17, 16| 16| 16 = 15 14 | c1ai~n -
15 | 60! 24! =20° 18| 171 16 16| 18 15 1 14 14é~1h -
16 571 24! 191 18| 1w 16! 16: 16 157 14 | c 14! h 36
17 55 241 19. 13, 17, 16 16; 16 , 15 14 14, [ -
18 531 23 194f 18, 17  1& ;. 161 16 15 14 14§ -
19 5110 23: 19l i3l 1w 16! 16| 16 14 ; 14 147 -
20 49 23+ 19 18| 17 16, 16i.16 14§ 14 14 c 28
21 46, 251 19 i e 17 16 161 16 14 . 14 ( 141 c 28
22 46, 25! 18! 18} 17’ 16 16, 16 15| 14 14 c 28
23 5 250 19° 18| 17 16, 16| 16 15 | 14 ! 14 27
P4 420 25, 19| 181 17: 161 16 16 15 1 14, 14 26
25 390 23 19 18, 17i 16:. 16, 16 15 | 14 ’ c 14 25
26 38 22 19 18, 16{ 16. 16; 16 15 | 14§ cl4 24
27 37: 22 19| 18l 16! 16: 16 16 15 | 14 1 cl4 22
28 35 22 19| 17! 16! 16 16 16 c15; 1.4 | 14 21
29 330 21 19! 17 - | 16 6] 15 c15 i 14 |16 21
30 32| 21, 19, 17 - | 181 16§ 15 15, 14 a2 21
31 31| - i 18 | 17 -y 6 -, 15 - seclat - -
; i I i i
===—__.___——_‘I__===‘-'_=1——-——_‘—“a——— £ . —ee ; S —
Day | Oct. Nov. |Dec. | Day !Oct,| Nov,|Dec.| Day Oct. |Nov, ' Dec,
1933 | : ; 1933 | ; | 1933 o
1 201 16 v §l1l | 17| 16~ 21 161 16, a 16
2 i 20, 161! 12 | 15 2 16! 16! 16
3 . 20, 16 . 13 17i 151 | 23 16 | L16
4 19 . 16 | | 14 w15 24 16 '1 '16
5 191 161! - 115 W 16 25 18 | 16
! 'ay16 216 D16 |
6 19 16 { 116 P17l 16 ! 26 3 B 1
7 19 | 16 | S 17 L7 16 | 27 16 ! i L 16
8 18 | 16 118 17 16| 28 16 | | {16
9 181 16 iJ 119 17 16| 29 16 | | P16
10 7i 167 lzo | 16! 16(7 30 | 16 BT
! ! ! i i ! H ,
a Estimated
[ Partly estimated or inteérpolated.
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Discharge, in

L85
-Gl

gecond-reet, of Phantom Lake Snring near Toynhvale, Tex., 1851-33-

Continued .

Month ' Maximum 0 Mindmum lean |Run-off in
N - : | acrc-Teet

1931-52 | ' ‘
Decenber 21-31 : i - i 15.0 284
January L : 13 . 13,0 799
February i 25 ! 13 L 15.3 880
March | 22 j 16 P18, 1,130
April Lo : - L1404 357
May L= - . 13.8 830
June P13 12 bo12.8 762
July P15 ; 12 12,8 787
August .7 : 12 = 781
Septenber Po0 ' 18 ; 34,5, 2,040
The period ' i 9,150

———
—
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Discharge, in second-feet, of Giffen Springs at Toyahvale, Tex., 1931-33-Contd,

: , Run-off in
Month Maximum Minimum . Hean acre féet
1931-32 i

October 25-31 4,7 4.5 1 4,64 64
November R 3.7 5.89 231
December 3,7 3.6 3.61 222
January 4,5 3.6 . 0.88 239
February i 4.6 4,5 © 4,55 262
March 4 4,6 eBl 2383
April oL § - 4,70 | 280
iMay a7 06 4,61 283
June | - - t 4,65 ! 277
Tuly L7 L6 ] £.64 i 285
August 2,7 L. 6 N L 235
September - - 5,06 | 301

The period ; g i 3,010

i !
1932-33 f .

October ! - - i 6,10 375
November - - C5,90 351
December ! - - . 5.60 344
January i - - i 5.29 325
February : - - IA,94 274
March % - = ! 5,07 | 312
April L 5.1 4,9 5.00 298
ay . 5,0 | 4,9 4,94 304
June I 5.0 4.9 4, 9% 294
July . L,9 0D %.81 296
August ! - - bo4,70 289
September 1-2 5.4 5.5 | 5.35 21

The period i 3,480

|

a Estimated, interpolated, or vnartly estimated,
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Discharge, in second~fcet, of San 3olomon Springs
at Toyahvale, Tex.

1931-33
i’ ) ; i ¢ : : !
Day | Oct.: Nov, | Doc.! Jan, ' Feb.? Mar. ! Apr.| May j June | July | fAug.!| Sept.
' I ! : ! ' !
1931-32 E f | | | § | %
1} o~ 18l |, i . 30 | b36 | 34 | b32 | »32 | 32 | b34 | ba2
2y - 3L 44 f B0l 36, 34 [ b32 | 32 ! B2 | b33 | ba3
3 - 3L i S, 1 30 36 i 34 !b32 | 52 . b32 ! 32 43
4 — BLoy b1, 30 36 ] 34 lv32 | 52 | p33 ! 32 bad
5 ~ 30 1937 || 0 30 | 35 | B4 | 32 . 32 ! b33 | 32 | b4s
6 i - 0 Lot | 30 | 35 [ b34 | 32 1 32 | b33 | 32 | b49
7 1 o~ . 30 {1 30 ¢ 35 b33 ! 32, 33 | b33 | b32 | bd4
8 - ; b30 |l | 30 | 35 33 | 33 | 33 | 33 | b32 | b58
9 - B30 i 30 0 35 | B33 33 | Db34 | b33 . b32 | b6O
10 — { B3O 4 655 30 ! 35 0 33 0 33 1 b34 | 33 . 32 | 62
11 - 1B |~ ;. ¢ 30! 35 |bZ2 ., 52 1 b34 | 33 b3 | 63
12 -1 ! | 30 | b34 1DbB2 ' B2 i B33 | 35 | 32 | 64
3 - b 30 : B34 | b32 | 32 ! 033 | b33 | 32 | 64
14 b32 | | i 30 :+ b34 | bB2 i B2 , b33 | b32 , 32 | b65
15 32 | a33 | | : 30 ' 34 [b32 - 32 | b33 | b32 ¢ 32 | D65
16 | 321 ; ; 30 0 54 1 b32 ! 32 | b33 | b33 1 32 ¢ b64
1w | 32! 5 ; 30 © B34 D32 | 52 | b3S | b33 | 32 | béh
18 32 01 807 b boB2 33 | b33 I 32 @ bed
19 ;. 32 as6 s+ | 30 : 35 !p32 ! 32 | B33 | B33, 32 ! b63
20 | 32 w38 [ < . 301 33 [b3l | 32 | b32 | b33 32 | b62
21 | 32 | b3 | | a32 ! 30 | 33 | b3l | 32 | 32 | b33 35 | b57
22 | b33 |- I 30 | 33 |b3l ! 32 | bp32 | b33 33 | b56
25 1 132 ;58 i 430 . o 33 |b3l i 32 | b3R 33 | b33 | 56
24 | B2 - L1 © 311 33 | 31 32 i b32 | b33 33 | 56
25 52 i P 32 b33 | 81| 52 32 | b33 | b33 | 55
26 32 | “ 1 a30 - 34 | b33 | 32 32 | b32 | b33 33 | 55
27 32 | 437 a3 , 30 . 36 | 33 | 32 i 32 | bB2 . b35 53 | 54
28 32 1 ad5 | 30 ¢ 36 | b33 | 32 | 32 32 | b33 32 | b54
29 31 | p35 © 30 | 36 | b33 | 32 | 32 32 | 34 | 132 | b6
30 b3l | 7 a5 . 30 | - 33 | 32 | 32 3 34 | b37 | b6s
31 b3l | - a5 = 50 | - i 35 1 - 1 52 - b3e 40 ! -

a Estimated
b Partly estimated or interpolated.
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Discharge, in sedon-feet, San Solomon Spiings, at Toyahvale, Tex., 1931-33-

Continued
: . T 5 . T ! :
Day ! Octe i Nov.; Dec. ! Jan.g Feb. | Mar.. Apr. | Nay | June | July | Aug.!| Sept.
E i A ] | ? : —
1932-33 : ; ; ! ! ! ;
1 166 | 66 56 | »46 ' 41 40 36 D036 i h34 | b34 48
2 068 ! 56 ' 55 (W46 . 41 ' 40 36 ; 136 | - 34 35 51
3 69 | 66 | 55 :La5 |41l |40 | 36 } b36 || - | a34 | 35 54
4 70 | 65 , 54 (ba5 1+ 4l 40 | 36 . b36 ! =y | %4 55
5 | 70 [ b65 | 54 .L4E ! 40 | 40 | 36 | b36 “756 34 55
6 70 : 64 | 54 ‘b44 'b40 | 40 : b36 36 34 55
7 b7l 1 64 | 53 'had i 40 | 39 | 36 36 l - | a38 34 55
8 D71 0 64 ; 53 ib4d | 40 | 39 36 36 |y 38 | 34 55
9 b7L i 64 . B3 (bAZ | 40 ; 39 b36 37 5536 38 | 34 55
10 70 | 64 | 52 L4340 B9 D36 | 37 38 | 35 | b55
f ; ! ! | é : 5 : ‘
11 b70 i 64 | 52 ib43 | 40 | 38 ! 36 | 37| - 38 35 56
12 b70 | 64 | 52 b43 40 . 38 , 36 | 37! 37 | 35 56
13 'b70 . 64 , 52 :b43 . 40 38 | 36 | 37 !] 37 | 35 | 56
14 b70 . 64 ' 52  b43 . 40 38 | 36 | 37 | 37 35 56
15 70 i 64 | 52 ‘b42 . 40 38 ' 36 | 37| 37 | 35 56
. E E : ; ‘ ’ | |
16 170 | 63 | 51 b4z : 40 . 38 ' 36 ! 37 |- 37 35 | 56
17 .70 | 63 . 50 .b42 40 38 | 36 37 | b36 | 37 | 35 56
18 ;70 0 62 | 49 b4z 40 38 ' 36 37( 35 | 37 |1b35 55
19 169 | 62 | 48 .b42 , 41 38 . 36 37! 3¢ | 37 | 35 55
20 169 | 62 47 -b42 = 41 . 38 . 36 370 3 | 37 | 35 55
i ! - ’ . ? '
21 | 69 | b6l | 47 bal . 41 37 |b36 57 sa | a7 | 35 | ss
22 i 68 | 60 , 47 . 41 . 41 37 136 37 | b34 | a37 35 56
23 1 68 1 60 i 46 ‘ 41 . 41 37 | 36 37 !b34 | b38 | 35 56
24 168 | 59 | 46 41 41 37 , 36 36 . b35 | b38 | 35 55
25 168 ! 59 . b46 4l 4l 37 D36 | 36|35 | b38 | 35 55
i : , : ‘ i
26 68 | 58 | b46 4l | 41 - 57 l 36 36 |b35 | b37 | 35 | b55
27 67 | 58 i b46 ' 41 ' 41 | 37 | 36 36 | b35 | 237 | 35 |~
28 67 | 57 i b46 41 ' 40 (b37 | 36 36 | b35 | a36 | 35 | 354
29 67 | 57 ,b46 4L . - b36 | 36 36 | b34 | b35 | 40
30 66 | 56 | b46 41 ° - [b36 | 36 | b3C |b34 @ 34 : 41
31 66 | -.b46 - 41 . - (B3 | - . b36| - | 34 | 44 |

a. Estimated.
b. Partly estimated or interpolated.
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Discharge, in second=feet,of

~60a~-

San Solomon Springs, at Toyanrale, Tex., 1931-33-

Continued
Day ; Octe | Hove = Dec.’ Day : Oct. ! Nov.' Dec. : Day  Oct. | Nov. | Dec.
i S - W
1933 ! | 11933 | w . 1933 |
1 ) P44 D p39 0 11 1. S 4l 41 ¢ 21 1 46 40 a40
2 L 43 | b39, 12 | a50 i 41 41 . 22 ! 46 40 40
3 . 43 | 40 . 13 | C 4l 4l i 23, 46 40 | 40
4 b 43 | b40 ! 14 ' 46 41 41 | 24 ! 46 40 40
5 “ 42+ 40, 15 @ 46 . 41 41 ¢ 25 45 40 39
1 3250 | m i ‘ : | :
6 L 42 ' 40 18 ' 46 - 41 N I 26 1 45 40 | b39
7 | 42 1 4l 17 | b4 | 41 _ 27 1 45 40 | 39
8 w 42 | 411 18 | b46 i 41 A0 | 28 | 45 20 | 39
9 i 42 1 41, 19 | 46 ' 40 . i29 1 a4 39 1 39
10 L 42 | 41! 20 @ 46 . 40 '~ 130 44 39 1 39
i t : [ ' WH ! 44 - : 38
| P . ' Run-off
Month WzmxHSQB I Minimum m Mean ' ip acre-feet
_ ! |
1931-32 “ |
October 14-31 32 31, 3l.8 i 1,140
Hovemner “ 35.0 . 2,080
December M 36.2 2,230
January ! ' 33.3 2,050
February 36 30 : 30.9 1,780
March 36 33 ¢ 34.1 . 2,100
April VR 3Lt 32,3 | 1,920
Moy M 5 | 32, 32.1 | 1,970
June m 34 | 32 . 32.5 ; 1,930
July m 34 32 | 32.9 | 2,020
August . 40 | 32 i 32,7 | 2,010
September 66 | 42 | 87,0 | 3,390
The period ) | 24,600

a. Bstimated.

b. Partly estimated or interpolated.
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Discharge, in second-fcct, of San Solomon Springs at Toyahvale, Tex., 1951-35-

Continued
: Run-off in
Month i Maximum Minimum Mean acre-feet
1052-33 B '
October Lo7L 66 68.9 4,240
November I 66 56 62.2 3,700
December i 56 46 i 50,1 3,080
January 46 =1 PoAR06 2,620
February o1 40 L 40,5 2,250
March Y] 36 38,1 2,340
foril L 36 56 36,0 2,140
lay ; 37 36 36,5 2,240
June L B | 35.3 2,100
Tuly i 38 B | 36,6 2,250
August Y B P 35,4 2,180
September P ! L3 i 54,8 5,260
! i
The year b7l I 4,7 32,400
| B
1933 ,
October ! - 44 47 .4 2,910
Noveaber Lol 39 41,0 2,440
December P4l 55 40,0 2,460
|
The period ! 7,810




District measurements of main canal of Reeves County Water Improvement

District No. 1

to determine losses from seepage from source to end, near
Balmorhea, Tex., 1931, 1933

_ i Distance | Discharge (second-feect)

Date ! Stream or diversion Location ifrrm initialj ! ' .Gain or ' Total
_ point ! Main 'Tribu-!Diver-!/ loss in | gain or
| (miles) stream {tary {sion |section | loss

193l | ; !

Oct. 27 :Main canal 300 feet below Solomon Spring 0 32.0; - - - -
27 iCarpenter take-out ! .8 - - 2.81 - -
27 |Giffin Spring M 1.4 : - ﬁ 1.34 - - -
27 {Reservoir take-out 1.4 - _ - 2.83 - -
27 Henry Jones take-out 1.4 i - - .40 - -
27 \North canal take-out 2.2 I R - - L -
27 (Gate leakage _eoamw leakage between points on main wsmwm - - D= .12 - M -
27 Main canal Crenshaw garage, Balmorhea ¢ 4.0 25.3 1 - - -1.6 i -1.6
27 [Walker take-out ! 6.0 - - .61 - R
27 |Gate leakage Total leakage between points on main ombmwm - - i - .10 - ! -~
28 |Main canal Highway crossing L7.0 P 2l.4 ! - - -3.2 | -4.8
28|Highway ditch take-out . 7.0 T 5.94 - - L
28150l Mayer tale-out . 8.0 w - - ! 5.20 - - 9
28 [Saragonsa canal 8.4 . - .1.98 | - - L -
28|Siphon ditch take-out P 8.4 - 1 - 18,98 - P-
28|Gate leakage !Total leakaze between points on main OmeH“ - T ¢ .60 - -
28 |{Main canal 150 feet-below Siphon ditch 8.4 _ 1.42; - M -1.2 -6.0
281Gate leakage :Total leakage between points on main canalj - I i .70 - : -
28|Main canal {1 milec above end of system m 11.4 _ .38 - 1 - -3 | -6.3

i i |
1933 m w | w | |

Jan. 11|Main canal 1500 feet below Giffin canal junction | 1.8 . 48.7 1 - - - ; -
11 |{North spill _ﬁuwv@.m corner P31 S . 126.3 M - -
11|Main canal !Balmorhea Hotel 4,7 19.9 . - |- M -2.5 -2.5
11|Gate leakage ITotal of 2 leaks - o 10 - -
11 \West Sandia canal lGage 5.6 - i1.8 - - -
11:Main canal Bro gado 6.0 22.2 | - - | £ .6 -1.9
11|Lateral diversion - 6.6 - - .8 _ - -
11|Main canal - 7.1 I 20.2 - - | -Le -3.1
11!Gate leakage Total of 3 leaks - - 0 - .2 - -
11 /Main canal | - 8.1 21.0 | - - A0 | -2a
12 iSiphon ditch ieir 75 feet below main canal 9.6 - - 1.8 - ' -




Discharge measurements of main canal of Reeves County Water Improvement
District No. to determine losses from seepage fr s~urce to end, near
Balmorhea, Tex., 1931, 1933--Continued

; i Distance | Discharge (second-feet)
Date | Stream or diversion ‘ Locatinn from initiall : : “Cain or, Total
i ; print , Main |Tribu- |[Diver-| 1nss in fgain or
; | I (miles) stream| tary | sion |section | loss
g ' i 3 i
1953 | | | | |
Jan. 12%Méin canal ! 9.7 7.1 1 - - E -2.1 -4,2
12, do. § ; 11.1 17.4 e - : £ .3 -3.9
Mar., 13! do. 1500 feet below Giffin canal junction i i.8 11.3 ¢+ - - 2 - -
13 do |'1igley road crossing 2.8 S A - A Ao
13 Gate leakage {Knapp's corner 3.1 | - bo- .1 - -
13!Main canal 400 fest above Highway Garage f 4.7 i 1.0 ¢ - - - .3 - .2
lSiwest Sandiz canal 50 feet above nighway % 5.8 i - ? 1.3 - | - -
1%i Main canal 1 mile below Brogado ; 6.3 P 11.9 1 - T - .8
13! do. ‘Highway crossing 7.7 11.9 . - P~ ; 0 - .5
13! Experiment farm spill | do. 8.3 - N -
13/Main canal Above Saragosa canal junction | 9.6 b 12,5 | - Poo ) - .6
13 do. 1 mile below Siphon ditch ﬁ 10.1 8.3 | - - - - L
13;  do. |Saragosa road crossing 1i.1 &.8 - A £ .5 2
14f  do. {500 feet below Giffin canal junctirn 1.8 8.2 i - I - - - :
14Gate leakage ; | 3.0 - Po- .1 - -
14! do. ! 3.7 - - .2 - -
l4tMain canal 5400 fect above Higoway Garage 4.7 7.8 | - P - .2 | - .2
i % | i ? ; !




Discharge measurements of laterals of Reeves County Water Tmprovement
District No. 1, to determine losses from seepage near Balmorhea, Tex.,

1931
E : Di stance : -
Date { Stream or diversion g Tocation fr-m | Discharge (sec ni-feet)
§ ; initial : iGain or Total
| print ! Main Diver—zloss in i gain or
i (miles) |stream| sion isection ; loss
Oct. 27:Carpenter take-out Point of diversion 0 2.81: - ; - : -
27| do. |Point of delivery 1.0 2.730 - | -0.08 | -0.08
ZViReservoir take-out |Point of diversion ; 0 2.83: - P ! -
27! do. Confluencs with reservoir creek b 1.0 % 2.33] - i - .50 . - .50
27 i Highway ditch Point of diversion i 0 i 9.32] - ; -
27 11ills ditch do. .8 - 1 5,91 - } -
27 1 Tighway diteh Bel~w 1ills Ditch take-out ; .8 3.80 | - £ .29 g £ .39
27 do. Point of delivery to Mayer famm 2 1.3 3.84| - 4 .04 j £ .43
2€}Siphon ditch Point of diversion i 0 9.32§ - - 5 -
28 do. Point of delivery to Fane Down farm ! 2.3 6,19, - -3.13 i ~3.13
Nov. 16{Moore canal 300 feet below Moore dam l 0 4,29 - - : -
16 do. iPecos Valley Southern Ry. ¢rossing £ .5 I 4.35) - L £ .08 f # .08
16 Saragosa canal 1,000 feet below diversion dam i O ? l.97i - g - i -
161 do. ‘Weir ; 5 ; l1..8: - ; - .2¢ ! - .29
18{Giffin Spring camal |  do. Lo . 3.8 - 1 - | -
18| do. | Siphon : .8 ‘ 4.06' - ' £ .26 | £ .26
: [ ‘ | ! :




. (¥ 4 (%
Discharge measurements of reservoir outlet canal of Reeves County Water
Tmprovement District No. 1 to determine losses fr~m seepage from release gate
at reservoir to junction with main canal, nesr Balmorhea, Tex., 1932-33
B i iDistance
Date Stream and diversion Location fr~m Discharge (secmd-feet)
! | initial | | Gain T ! Total
| print Main ;Diversinn . loss in lgain or
‘ J (miles) stream: . section | 1oss
1932 | i l ;
July 22{0utlet canal 10.1 mile helow release gate 0.1 | 52.2 | - , - _
22:Gate leakage 10.3 mile below release gate .3 Po- 5 0.4 i - -
22! Outlet canal 7.5 miles below release gate 3.5 | 48.0 ! - ‘ 3.8 1-3.8
26 do. 10.1 mile below release gate i 1 L 42,1 | - } - -
26| Gate leakase 0.3 mile below release gate .3 b= % .3 ‘ - P
26,0utlet canal iO.? mile below release gate .7 40.9 - - .9 P- .9
261 do. {1,7 miles below release gate ! 1.7 41.1 ! - £ .2 - .7
26| do. %2.4 miles helow release gate | 2.4 39.8 - -1.3  1-2.0
26, do. |50 Teet above main canal L 3.5 1.5 | - 1.7 - .3
Aug. 171 do. 0.1 mile below release gate 1 1.8 { - - -
17  do. 0.4 mile below release gate 4 2.1 | - £ .3 A3
17 do. 2.5 miles below release gate | 2.6 i 1.5 : - i - .5 i~ .2 L
i ! 5 i l i T
1933 | i | i ] 5 ’
July 204 do. 30.2 m’le helow release gate E o2 i 14.2 % - i - -
20 dn. 0.4 mile above main canal ! 7.1 ; 11.6 - ! -2.6 -2.6
261 do. 0.2 mile below release gate i 2 Lo7.2 ! - ! - -
do. 10.6 mile above main canal : 2.9 | 6.0 E - i -1.2 -1.2

26|
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Discharge, in second-feet, of West Sandia Spring at Balmorhea, Tex., 1932-33-Con,

Run-off in

Month Maximum | Minimum | Mean | acre feet
H i !.
1931-32 ; i
November 17-30 1.1 1.1 ; 1.10 | 1
December 1.2 1.1 3 1,13 § 69
January 1.1 1.1 ;1.10 | 68
February 1.4 1.1 | 1.2 | 70
March 1.4 1,2 {1.29 ! 79
Aoril 1.3 L2 |12l 72
May P 1,11 68
June 1.1 67
Tuly 1.1 1.0 | 1,06 85
August 1.1 1.0 ! 1,03 j 63
Septenber 1.7 1.1 1,61 96
i i
The period , - i 748
19%2-33 5 i

October 11,89 116
November 1.8 i 1.7 11,72 102
December ; | l'1;68 | 103
January 3 ' | P 1.66 102
February P17 1.6 11,63 91
March 1.6 1.3 1,47 | 9%
Arril 1.3 1.2 |1.28 | 76
May x gl;zo § 74
June ! 11,15 | 68
Tuly Pl 1.1 11,10 68
August 1-28 C1.1 1.0 11,06 | 59

The period - i 949
a Istimated.
b Partly estimated,



.

Discharge measurcnents of'Wost Sandia Creek to determine seemage from 4,000 feetd
above to zape 0,8 mile cust of Balmerhca, Tex., Oct. 17, 1932

- ‘Distance Discharge (sccond-feet)
Streanm ; Location . above : [ Gain or ! Total
5 gage {Main | Tribu-! loss in | gain or
? i (fect) stream tary scetion loss
West Sandia CraeckiS00 foct above West 4,000 | 0.2 % - - -
., Sandia smring g ! é
do, 80 fuct below Wos %, 620 ; 6 - £0,4 £0,4
m : andia spring ! !
Canal wastcway 800 foet below Yest P G,200 | - 0.1 - -
i Sandia svring ﬁ j
Jost Sandia Cx eek’Gq; o ! 2.2 - £1.5 £1.9
i !

Discharze, in second-fect, of Tast
Sandia Spring at Baglnorheca, Tox.
1931-32
‘ : ; , Run~-off 1in
Month . l Maximum  ilinimum ' Hean | acre JYcet
November 23— 01951 ~52 ; 1.1 1.1 . 1.10 ; 17
Deecmber | L1 i ilo | 1.06 65
January : .1 1.1 | 1.10 68
February ; . E 1,22 70
March i - i - P 1,27 78
April 5 - - 1 1,20 71
Hay ; Sy z . 1.20 | 74
Junc _j 1.2 ! .9 ¢ 1,00 | 62
July ! S - 1 1.07 66
August : - 1.0 1 1,04 64
Septombor § - - | 1.35 30
The noriod : | : 715
f !
19532-33 : : 3

Octobox - - [ 1,35 83
Novamboy 1.5 | 1.2 1.23| 73
Decembur - - p1.21 N4
Tanuary - - - 1.28 79
February 1.4 0 1.2 | 1,34 74
Harch | - - 11,82 81
April . - - 1.30 77
Hay : - - P 1.16 | 71
Junc 1 - ; - ¢ 1,09 65
July ;o . 1.0 | 1,00 61
Ausust : 1.1 i .9 .92 | a7
Sepntombeor 1-25 - - i L0 | 50
The period e 845

-

Note., - Gage is 10 milocs above United States Highway 290 crossing.



Discharge mcasurcmonts of Cherry Canyon to deoteiminc ldsscs
from scepage from a point 1.5 miles above to o noint 2,5
. milcs belovi gage ncar Toyahvalc, Tex., 1952
? . Distance  Dischargc (sccond-foct)
. Date ! Location ‘from initiall ‘3ain or ; Total
' 3 : point “limin {losg in | wain ox
: i (wilos)  stream|scction | loss
i i |
Sept.15 | Cage 0 15,5 L -
16 | 500 feet ebove Fingston line fence | 2.0 o) -15.5 -13.5
21 1,5 ailss above gage : -1,5 i 1.2 - -
21 | Gage 0 "5,0 £ 3.8 £ 3.8
Oct., 71 (Gage 0 51,2 - -
71 2.5 milos wolow gage ‘ 2.5 .0 -31.2 | =3L.2
H , |
N 3
Hote., - Tage 1s 10 miles above United States Hichway 200 crocusing,
i ]
2




Discharge measurements of Limpia Creek to determine losses from

seepage from a point 12.3 miles above to a p~int 40.2 miles below

Fort Davis, Tex., 19%2-33

Distance 1 aphs o o
Date Stream or diversion Locatien from initial ; sziaar¢e| (sechfgéfgfggfi ToEE1
point i Main Tribu-iDiver-iloss in i gain or
~ (miles) | stream tary ! sion |section | loss
1932 : " | '
Oct. 8;Limpia Creek 0.8 mile »elow Wild Rose Canyrn 14.7 31.0 - - - ! -
8 Short Canyon 100 feet above mouth 15.8 S - I T b
8|Limpia Creek 500 feet below o0ld Limpia post office 18.2 46.0 ¢+ - i - 5/15,2 f/lz.g
8 do. 3 miles below nld Limpia post office 21.2 41.87 - ! - ‘- 4.2 i2 9.0
8 ¥nrse Thief Canyon Mouth 27,7 - 1.8 . - - ! -
8 !Runey Canyon do. 27.9 - 1.8 - - g -
8|Limpia Creek Jeff ranch house 28.2 65.11 - | - |Z20.6 |/29.6
8| do. 9 miles below Jeff ranch 37.2 4.2 - { - -80.9 ;-31.3
8 do. 12 miles below Jeff Ranch 40.2 b0 - b - 42 1-35,5
18 do. 12.3 miles above old Fort Davis lane -12.3 A - - - , -
18 do. 12 miles above old Fort Davis lane -12.0 0 § - S | A |
18/ do. 11.3 miles above old Fort Davis lane -11.3 21 - - 42 4
18 do. 11 miles above old Fort Davis lane -11.0 o i - - - .2 - .1 L
18|  do. 10.% miles a*ove old Fort Davis lane -10.3 BSo- 1 - L 5 L 4 O
18 do. 9.8 miles above old Fort Davis lane - 9.8 0o ! = - s oot
18 do. 9.7 miles above old Fort Davis lane - 9.7 .1 - - 4 1 .0
18 do. 7.9 miles above old Fort Davis lane - 7.9 .5 - - 4 .5 it .5
18; do. 6 miles above old Fort Davis lane - 6.0 i 5.7 - - 41 4 5.8
18i{Side canyon 5.9 miles above old Fort Davis lane - 5.9 | - .5 - i - bo-
18 Limpia Creek 3.7 miles above old Fort Davis lane - 3.7 P57 b - - f— .5 £ 5.1
18  do. 1.3 miles above old Fort Davis lane - 1.3 5.3 1 - | - - .4 - 4.7
18!Grayson diversion 0ld Fort Davis lane 0 - - 0.5 {- = E -
18! Limpia Creek First Fort Davis-Toyahvale crossing 1.2 3.8 - - - 1.0 £ 3.7
19! do. do. 1.2 .80 - | - Ao | -
19|Side canyon 2.1 miles below old Fort Davis lane 2.1 - I ;; T -
19 do. do. 2.1 - .2 - - | -
19|Limpia Creek 4.2 miles below old Fort Davis lane 4.2 8.0 - - F3.6 £ 7.3
19|Side canyon 4.8 miles below old Fort Davis lane 4.8 - .5 - - -
19|Limpia Creek 7.2 miles below old Fort Davis lane 7.2 8.8 - - £ .3 F 7.6
19!  do. 10.2 miles below old Fort Davis lane 10.2 8.4 ! - A )
19 iFrazier Canyon Mouth 10.3 - .4 - - -
19§Limpia Creek Upper end of Wild Rose Canyon 11.7 9.4 - - gf .6 £ 7.8
19 do. Lower end of Wild Rose Canyon 14.0 12.9 - - £ 3.5 ,/11.5
1¢Short Canyon Mouth 15.8 - .1 - - [ -




Discharge measurements ~f Limpia Creek tc determine losses from
below

seepage from a point 12.3 miles above to a point 40.2 miles

Fort Davis, Tex., 1932-33--Continued

Distance

Discharge (secrrd-feet)

Date Stream or diversien Location 'f rom initial : - . e EIm A TTeTAL
{ , peint Main Tribu-: Diver-'lnss in;gain or
E 1 | (miles) istream; tary | simn 'section' loss
TEE ! | ; ! 5 i ;
oct. 19 Lirpis Creek |01¢ Limpiz post office | 18.2 | 14.0 - . - /1.0 AQ12.3
Yov., 1. da, ; do, ‘ 18.2 | 8.2 - - ; - -
1 do. '3 miles below old Limpia post office g 21.2 P 9.4 - - I~ 2.8 ; - 2.8
1  dn, 1 5.9 miles below ~1d Limpia post office 24.1 . 4.6 - : - i - .8 ‘ - 3.5
1: do. . Jeff ranch house f 28.2 | 6.2 - 1 - 416 - 2.0
1. do, "1 nile below Jeff rarch house | 29.2 | 0 - - , -8.2 E - 8.2
21 do. | Upper end of Wild Rrse Cany~n ; i1.7 . 4.0 - - R
21 do. ‘Lower end of Wild Rose Canyon 14.0 . 6.1 - - 420t fea
21| do. 1014 Limpia post office 18.2 A I T R
21, do. ES miles below old Limpia post office : 21.2 | 2.0 . -y - - 2.7 | - 2.0
211 do. 16 miles below old Limpia post office ' 24.2 Cool.1 - 1 = - .2 - 2.9
21! do. . Jeff ranch house 3 28.2 | 2.4 - - 1.3 - 1.6
21 do. {0.5 mile below Jeff ranch house ; 28.7 | 0 - - - cd - 40
1933 | § g | % ‘ | |
Aug. 3{ do. :75 feet below mouth of Short Canyon ? 15.8 ; 12.6 - - : - E -
3, do. 1014 Limpia post office ; 18.2 . 4.0 - . - | — 8.5 1 - 8.5
3. do. ; 18,7 0 - - 1 -40 ¢ -12.8

{0.5 mile below old Limpia post office
i

—)A.—



77 -
Iiscellaneous discharge measurements near
Balmorhea, Tex., during the years ending
Sepnt. 30, 1932 and 1933

1931 i ;
Oct. 26 |Madera Canyon iToyah Creek i 13.3 niiles above Toyahvale, Tex. ¢!
1932 i
July 18 ! do. ' do. doe. 0
Sept. 2§Toyah Creek iPecos River ! U.S.Highway 290 crossing near 463
i 3 I Toyahvale, TeXe
2 do. do. do. 551
7. do. ! do. 0ld county steel bridge 3 miles c26,100
{ ' below Balmorhea, Tex.
29 do. } do. do. 11,400
1933 i
Aug. 8% do. i do. Flow of springs in creek 2.5 al.b
! : i miles east of ioban station i
i : i and 14 miles below Saragosa, |
! ! Tex.

July lOELittle Aguja Canyon éToyah Creek i 18 niles above Tovahvale, Tex. a.0%
1931 : | '
Oct. 26 do. } do. Odell ranch 15> miles above 0

! f Toyahvale, Tez.
1932 :
July 18, do. ; do. ! do. 0
29 do. do. do. 0
Aug. 161 do. } do. do. | 0
17 do. : da. do. Io1.32
29 do. : do. dao. ! c2,640
cce 16! do-. | do. do. a.06
1933 | }
Jan. 26| do. f Qo do. 2.08
Mar. 9 do. GO« doe 0
Apr. 10 do. | do. do. 0
July 10| do. f do. | do. 0
May 18§South Fork of Little Little Aguja l% miles above mouth, near ‘Toyah- &7
i Aguja Canyon ! Canyon vale, Tex.
July 10| do. ! ao. | do. Nz
1932 ; !
Septe-- do. i do. - | 1i- miles above mouth, near Toyah-; 1,410
% ! vale, Tex.
1931 | | !
Oct. 26} do. ! do. . & mile above mouth, ncar Toyah- 8.2
; ! vale, Tex.
1932 ‘ ;
Aug. 16 do. do. | do. 2.+ 350
17 i do. i a0 : do. 8¢ 35
Sept. 1 do. | do. : do. 645
Dec. 16 do. ! do. , do. a.3%
1933 | : i
Jan. 26! do. 5 do. § do. a.16
Mar. 9 do. ‘ do. i do. a.l13
Apr. 10 do. do. i QO a.20
May 18 dos do. . doe a.1b
J-uly lO E dO' i dc. ! do. —, O
Mar. 9:Big Aguja Canyon iTovah Creek =~ 200 fcet below spring, 5 miles above! 1.02
' : ‘ . Texus & Pacific Ry. Co. dam, 15¢§J
; mniles above Toyahvale, Tex. (
91 do. : do. ' 500 feet above Texas & Pacific Ry4  1.69
j Coe rescrvoir, 15.6 miles above

I

a Hstimated. ¢ Deteralaed by slope-arca

i

Toyahvale, Tex.
mnethod.
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Miscellaneous discharge measurements near
Balmorhea, Texas during the years ending
Sept. 30, 1932 and 1933-Continued

‘Tributary %o or

Date . Stream jdiverting from Locality ‘Discharge
] ]
1933 | |Sec. -ft.
May 18:3ig Aguja Canyon !Toyah Creek On spillway of Texas & a.l4
Pacific Ry. Cc. dam
12.6 miles asove Toyah-
vale, Tex.
July 10 do do do a.25
1931 j
Oct. 26 do " do 3/4 mile below Texas & ad.l
: Pacific Ry. Co. dam 11.8
miles above Toyahvale,
Texas
1932
July 1€ do do do ad.32
Aug. 16 do m do do ad.3
Sept. 1, do | do do £18.7
3 do w do do d45.4
6 do . do do d151
7 do do do d4, 360
13 | do . do do d8.6
20 do do do d2.56
Oct. 6. do do do _ dl0.3
Dec. Hmw do do do | dl.1l3
; |
1933 | |
Jan. 26 do _ do do i dl.36
Mar. 9 do | do do w d.12
Apr. 101 do do do i ad.15
May 18 do do do | ad.09
July 10! . do do do | d.17
May 18{Duncan Diversion|Big Aguja Just below point of m 1.G5
Canyon diversicn, 11.8 miles |
M above Toyahvale, Texas |
July 10 do do do m .95
1931 m
Octs 20iSeven Springs do State highway 17 about “ 2.10
: %-8% miles south of
Toyahvale, Texas
1932 | M |
July 18 do | do do ] a.13
Aug. 16 do | do ! do a.l5
Dec. 16 do | do \ do i a.09
! ! '
1933 " !
Jane 26 do do do | 2,186
Mar. 9 do do do a.04
a Estimated. -
d Does not include Je« C. Duncan diversion 25 feet below section.
e Lake level normal.
f Lake level 1 foot above normal.
g Flow in low ditch.
k Flow in high ditch.
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iiscellaneous discharge measurements near 3almorhea, Texas during
the years ending Sept. 30, 1932 and 1933---

Continued

Date | Stream Tributary to or Locality Discharge
' diverting from
1933 Sec.-f%
Apr. 10 Seven Springs Big Aguja Canyon State highway 17 a.36
abocut 7;-8% miles
south of Toyahvale,
Texas
May 18 do do do a.C9
July 10 do do do a.14
1932
Aug. 1 Iladera diversion | Toyah Creek 3ridge on State high- a.34
canal | way 17,1/4 mile south
| of Toyahvale,Tex.
17 do do do 8.19
30 do 3 do do 1,930
30 | do ! do do 1,650
Sept. 1i do i do do 3.22
2 do g do do | 8l.2
! ; |
1931 Phantom Lake 3 do Source, near Toyah- | €l2.6
Octe 16| Spring 3 vale, Texas -
17 do do do i fl0.3
19 do g do do I f11.3
21 | do ! do do | £10.9
21| do ! do do | £10.0
22| do 7 do do b f11.C
22! do ! do do f1C.9
22 do : do ; do fll.1
221 do z do | do | £10.9
22! do ? do i do I f11.3
19 Giffin Springs do I Source, Toyahvale, g 4.26
! Texas !
20 do ; do : do i h 3.82
21 do ; do ; do I h 3.64
24 do | do i do | h 4.07
24 do ‘ do ; do | h4.03
24 do i do : do i h 4,15
: i

a Estimated.

[N

SR @

Noes not include Je.
Lake level normal.
Lake level
Flow in low ditch.
Flow in high ditch.

1 foot above normal.

C. Duncan diversion 25 feet below section.
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Miscelilaneous discharge rcasurcments ncar
Balmornca, Tex., during tho years conding
Seot, 30, 1932 and 1953--Continued

(»

(o

Mributary to ort i
Date i Stream divorting from: Locality iDischargo
1931 | f 'scc. ft.

Nov, 10|{San Solomon Springsi Toyah Croeek bource, Toyahvale, Tox i 130.9
20| do., ! do., i do. g37.,7
21! do. I do. L ao. g37.6
21! do. i do, ! do. £38,0

Dec. 294 do, do. I do. I g35.4

1932 | '
Jan. 28,  do. L do. | do. h31,2
1933 g | ]
July 13! do, I do. i o, | Im283.6
24! do. | do. -~ do. | h37.6
26| do. . do. | do. . h36.9
1932 | i : !
Nov. 6i8aragosa Springs do. ;ﬁ mile west of Baluorhca, Tox. ! 9.15
| i ) : :
1933 i ; i
Jan, 23 do. . do. ! do. % 8.22
Mar. 14' do. i do. | do. ! 6,69
May 16, do. ; do. ; do. § 6.36
July 11! do. | do, ! do. g 5.59
29 Stock stroams i do. Released for stock water from | .89
i | | Recves County Watcr Improve- |
i § ! moent district No. 1 canal i
§ : | system nosr Daluorhea, Tox.

29 Sandia Crock i do. 2 milc cast of Statc Fxperiment a.495
i i g Tarii, ncer Balmornea, Tox.

1952 | ; ;
Sept. 8§Reservoir north ‘qandia Creck 2 miles souihcast of Balmorhea, 225

i spillway [ Tex.

17 do. do. . do, 72

Oct. 1 do. do. i do. 1,450

Aug. 2§Texas & Pacific Toyah Creek Hoban station, 16 miles south 2.26

i farm well no. & i of Pecos, TeX. |
2 Texas & Pacific i do. i do. 1.86
i farm well no., 1 | |
8 Texas & Pacific do. ' ao. , 1.95
i farm well no., 4 | i i
July 18.Cherry Canyon ; do. 5 miles avove Jeff Davis-Reeves: 0
. | f County line, near Toyahvale,Tex.

Aug, 27 do. do. i do, 3010
27: 4o do. | do. i 1,57

Sept, 15! do, ; Go. ! do. ; 15.5
21 do. L do. | do. 5 4,98
27 do. do. | do. ; 5.66
29" do. ‘ do. ; do. eh, %20

Oct: 7 do. I do. i do. ? %1.2

Dec, 15: do. do. do. § a.10

1925 | i

Jan, 25 do. ! do., ! do. i a.l3

Mar. 12 do. i do. b ao; | a.08

Apr, 10° do. do. L do. | 0

May 18!  do. do. io. j 0

Tuly 7i do. Go. do. i 0
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Miscellaneous

=798~

discharge measurements near

Balmorhes, Tex.,, during the years ending

Sent, 30,

1932 and 1933--Continued

Date ¢ Stream

| Tributary to on

!diverting from ! Lecality }Dluchdrwe
1953 | g f
July £9:7. L. Moore stock i Cherry Canyon % mile above Balmorhca-Toyah l a,16
stream ‘ road crossing, G miles
northeast of' Balmorhea, Tex. !
1932 | i
Aug, 5§Youngblood south ; Toyah Creek 75 feet cast of Pecos Valley § 3,9¢
o owell | Southern Ry. 135 miles south |
} of Pecos, Texz. f
5{Youngblood north do. % mile east of Pecos Valley ; 3.04
well ! Southern Ry, 13 miles south
, L of Pscos, Tox. :
5|J. H. Sudbrock well do. g mile west of Peccs Valley ! 2,07
; | Southern Ry. 13% miles south |
i i of Pecos, Tex. ;
5iJohn Wendt well do. 150 feet cast of Pocus Valley i 2,77
! | Southern Ry. 117 miles south |
E _ of Peccs, Tex. i
11!Balmorhea Live- do. 1 mile east of Peccs Valley | . 65
stock Co. well l ' Southern Ry., 8 miles south |
1 : ! of Pscos, Tex.
8|W. A. Gardner wellg do. 2 mile west of Pecos Valley .92
| " Southern Ry., 4% miles south |
i . of Pecos, Tex, §
1935 i : §
Avg, 2(Limpia Creek §Barrilla Dreek_iOWﬁr end of iWild Rose Canyon | a,d
}

(eI

8 B0

Metimated.
Determined.

Flow in low ditch.,
¥low in high ditch.

Not total fiow of spoi

14 miles bolow fFort Davis,Tex.
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kilgscellaneous discharge measurcments near
Balmorhen, Tex., during thc years ending
Sept. 50, 1932 and 1933--Coatinued

) : ‘Tributary to or , ;
Date 1  Stream {diverting from | Locality 'DIQCdd““p
| H )
1o9g 4o é : 'sce. 1t
Sent,.26iLimpia Crcek Barrlllu brouk|Old Limoia vost office, 13 i 121
i § miles south of Toyahvale,Tex, ! '
Aug,. 13|Southern Crude Oll‘ do, iAbout 25 miles southecast of il, 96
Co, flowing Wbllé ' Pecos, Tox. ‘
Oct, 28iHumbie Thompson iLeon Creck 9 miles wesl of Fort Stockion, ; 1,35
flowing well : i Tes. ’
Aug, 2%iLeon Springs and do, Ifust above Loon Jprings resere 16.0
flowing wells f voir, 7 milo¢ west of Fort
| i | Stockton, Tax.
1933 f i ;
Aug, 18, a0, : do. i 0. 18,0
19732 '
Aug. 3iCoumanche Springs . Comenche Creck tha cana ~E nile below 40,9
? : | diversion dam, at Fort
i | f Stockton, Tex.

24 0. é do. | do. k43,0
Sept, 14| do. ' Qo do. 44,3
Oct, 10° an. : do, do. 46,7

26§ do. : do. do. 47.7
flov, 10, -do, ; do. do. 48,6

221 do. ; do. do., 80,0
Dec, 14§ do. § do. do. | 49,1

| i H
1933 | | |
dar, 171 do, i do. do. ; k48,7
Aor, 13 do. i do. do. | 47.8
liay 1061 do. i do. ! do. i 47,0
July 2| do, ; do. . do. ! 48.0

19/ do. ; do. ; do. 1/47.5

27! do. | do. L do. 46.3
g, 4 do. i do. ; do. 45,9

0]  ado. L do. L do. ! 44,3

141 do. r do. t o do, 1/46.0

18, do. L do. . do. 1/45.1
Sopt.R9! do, , do. do, | 1/43.4

1938 | f i
Oct. 28lAdobo Springs | do, 11 miles cant of TFort Stockton, Y
g Toi. 4
28l{iiiracle anl two f do. 1.2 miles northeast of Fort 1,59
g othor Tlowinzy % Stockton, Tex.
i wells |
28 Tourncy no. i flow- do. dao. 5,28
i ing well ;
23| Trans-Fscos no. 1 | do, 12), milecs northeast of Fort . .97
i flowing well ; StOC{ton Tex.
2’! 3im ‘hoo*"r Draw irecos River 2 miles btolew Tunis Spring, 2,34
! : 23 miles east of Fort
; ? | Stockton, Tox. | :
26!Tunis Spring §Siv Shooter 21 miles sast of Fort Stockton, 1,73
: ; Draw Tex. .
Nov, 10! do. do, do. 1,99
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Miscellancous discharge measurcments ncar
Balmorheoa, Tex., during the years cnding
Sopt, 30, 1932 and 19353-Continucd

i

Tributary to or

Date 1 Stream diverting from ? Locality Discharge
E See, ft,
| ! i
1933 5 ;
Jan, 13!Tunis Spring Si:: Shooter Draw 121 milcs cast of Fort 1,71
Stockton, Tex.
Mar, 17 do. do. do, 1.94
May 131 do, do. do. | 1,73
1932 i
Oct. 1l;Rio La Luz Tularosa Valley Hee, 28, T, 15 8., R, 10 E., 10.7
Basin at hoad of Alamogordo
community ditch, 1 mile
? cast of La Luz, N, Mex.
Nov. 6, do. do. | do. 10.9
Dec, 14! do. do. ; do, 13.9
1933 %
Jan. 13 do. do. : do. 13.2
Feb, © do. do. ! de. | 12.4
Har, 7 do. do. I do. ! 11.9
Apr, 15 do. do. ! do. i 6,60
lay 24, do. do. g do. ; 6. 64
Junc 10| do. do. i do, ; 2.62
Tuly 17 do. do. | do. i 36.1
Aug. 11, do. do. ! do, ! 8.21
12,  do. do. . do. ; 6.54
31 do. do. do. | 3,54
Sept. 201 do. do, do, ! 14.1
i  Well opcned to full canacity 20 minutes before starting measurement.

[

Well partly shut off,

kX  Spring openings and channcls being cleancd.,
1 Spring water backed up over s»ring opcnings by growth in crcck channel,
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