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DOUBLE MOUNTAIN FORK BRAZCS RIVER
BFTWFEN LUBBOCK AND BUFFALO LAKES, TEXAS

PURPOSE

The purpose of Lhis investigation was Lo siludy quantity, qualitiy,
and possible sources of Lhe low flow and spring inflow of the Double
Mountain Fork of the Brazos River between Lhe Lubbock sewvape disposal
plant, 3 miles southeasi of Lubbook, and a County Roed crossing about
15 miles dovnsiresm and 4,2 miles northeast of Slaton, Lubbock County
(fig. 1),

FIZLD LORK

Field work wvas initiated by the U. S, Geological Survey in
cooperalion with the Texas Siale Board of Water Engineers on
March 4, 1952 and compleied March 18, 1954, Measuremenis of ihe
flow of the river wers made at eight designated points, (See fig. 1),
Mersurenents were made al irregular intervals over the iwo year
period, Chemical analyses of samplea oblained were made by the
Quality of Vater Branch of the Geologioal Survey in Austin, Tex,

RiT4

Resulis of all discharge meapuremenis made al rejular observa-
tion points ~re gontained in tLable 1, Results of the special
seepage investigntiion made March 4, 1953 are in table 2 #nd loor-lions
are shown on map figure 2, Chemicrl analyses 2nd corresvonding
discherge measuremenis are contained in {atle 3, Cherical analyses
of samplea collected during the seepare investipation are in table 4,

The Geologiecal Survey maintained a siresmflow station from

Sentember 1739 Lo Seplembar 1949 on the Double Mouniain Fork Brazos
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River al ihe lower ond of MacKenzie State Park and 2.5 miles upsiream
from the sewage disposal plant, The discharpe feoord for this atation
is contained in table 5,

Preci itation records from the U. S. Weather Bureau nnd Texas
Agriculiural Experiment Station at Lubbock are given in tLable 6,

The Lubbock City<County lealth Uniti made a bnoterial analysis
of {three soils of water samnles taken from the river in the observed
area during June and July 1753, A4 renori of the Health Unit study
is piven on Papge 12,

GE

The elevalion of the river bed atl the unper end of Lhe reach,
site 1, is about 3,170 feel, and shout 2,730 feet al the lower end,
site 6, The river flows firel through a relatively flat valley and
into a narrov canyon al Buffalo Lakes, The canyon beasome:u deeper
Adownsiream from the nlains andi at Lhe basgse of {the escarpmeni bhelow
Buffalo Lakes ranidly chnonges to a wide walley uwith large overflow
arens on each aiie of Lhe river channel,

Seeps and anrings ooccur in Lhe river bad in the reach studied
and the flow gradually increases from the umner end of the reach to
Buffalo Lakes, Below site 4, (fig, 1) which is below the lower lake,
the incrense in flow becomes less and no springs are in evidence at
ihe lever sites 5 and 6,

During the neriod of investigzetion the river was never Ary at
ihe uvner end of Lhe reach, site 1, butl was frejuenily dry at the
lower end, sites 5 and 6, especially during the aurmer months,

Local residenis atnte thai in earlier yeers, and as far back
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as 19986, Double Mountain Fork and Yellowhouse Creek, an upsiream
tributary, flowed continuously through whal is now MacKensie Statle
Park in the city limits of Lubbock; howrver, basic data are not
available for that early veriod, There was no flow in the Park
area during the period of investigaiion exoept duriné'lnd immedi-
stely nfler substaniial rainfell, (See tLable 6),

The discharge record (ilable 5) for the former stetion in
YacKenzie Sirle Park ~hows thal runoff ati that poinl ocourred only
during periods cf heavy rainfall, There was no flow during 38 of
the 121 months Lhe station was operzied, The average discharge
for the 12 year neriod of record vas 1,67 ofs,

STWAGE PO, A

The sewnge disposal plant of Lhe City of Lubbook is situatled
on the right bank of the river near the upper end of the reach
investigated, The effluent of Lhe nlant, about é-mgd in 1954, is
nol discharged into the river, Ii i1s pumped from Lhe disposal
plant Lo three nearby enrthen storsre Lanks and uszed for irrigation,
The superintendent of Lhe sewsne dis-onzl plant stated that during
construction of the plant (1940=41) eround water seepaze was so
conious that it was neoeuaa}y to inatall a A-inch Lile drain along
the outaide of the foundalion of the effluent basin and pump house
to intersept and enrry off Lhis abundont flow, This drain is atill
in place and siill discharses inlo the river, Theoretic~1lly, no
effluent reaches Lhe river, bul the discharge from ihis drain is
conlaminated as shown by Lhe bacterial anelyvees rade by Lhe Lubboak

City-Couniy Health Unit, The laboratory of the Health Unii made
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baclerial analyses of three sets of weler samples Lsken from tLhe
river in the vieinity of the sew=gze disposal plant an! Buffalo
Lakes during June and July 1953, (5ee renort by E. L. Redford,
Direclor of Laboratory, on page 13), However, this contamination
is not seyioua as i{ oractically disappears aboul 1 mile downe
stream from the disnosal nlant,

In case of faillure of any of the effluent pum»a, which supnly
the irripation storanre tanks, a by-pass canal, naralleling the
river alons the righi bank, carries the sewape efflueni, from the
plant, Lo a noint aboul 2,570 feel downsiream where it is flumed
over the river inlo an emergency lake formed by an ox-~bhow bend of
the river which has been darmed nt each end, The river by-passes
this lake Lhrough a cul channel and Lhere is no connection between
them,

The efflueni, with some e cenlion, is used for irrigstion all
yerr, ''hen not astuslly in use and not being stored in the three
earthen slorage Lanks, the efflueni is allowed Lo run into several
wel weather lakes or inte a series of terrace ditiches on Lhe lef{
bank of the river, Undoubledly, much of this water is absorbed by
the porous alluvial soil nnd finds iis way into the river as is
evidenced by the mmerous seens and sorinqg- slong the river channel,

EXISTING DAMS AND ¥S

The two Buffalo Lakes are nrivalely owned nnd compnrise a
recrextion area for fishing, boaling, swimming and comping, The
lakes are situ-ted in Lthe ceniral nart of Lhe area investipgnted,

The upper lave, No, 1, is the larser and has an uncontrolled snillway
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63 fest long at Lhe right end of the dam and a é~inch outlet pipe
vith valve at the left end, The lower lake, No. 2, has an unoonirolled
spillvey 25 feet long el the right end of dam, an 18-inch corrugeted
iron culvert pipe with valve at the right end, and a 10«inch cast=
iron pipe and valve al Lhe lefl end of dam,

During November 13953 a newv dam, No, 3, was construoted at
measuring site No, 4 aboutl 1 mile downstream from Lhe previous
lover dam, No. 2, This new dam impounds vater that vasses Dam
No, 2 and the inflov from seeps and springs on the left beank be=
tween the Lwo dams. For controlled releases Dam No, 3 hes 2k=
inch ocast-iron pipe snd valve and a 12-inch corrugated iron pipe
with valve, An unconirolled service spillway 50 feel long has
been exnavaled in rogk on the right bank, and an unconirolled
emergency svillwvay 60 feel long has been excavaled in earth on the
left bank, During Mareh 1954 a fourth dam was constructed about
800 feet downstiresr {rom Dam No. 3. IL is a low shannel dam end
has four outleits, a 3=inch cast=iron pine, a 12-inch cast-iron pipe,
lwo 12=inch by 12-inech tile conduits, all opesn and at different
elevalions, and an unconirolled spillvay 20 feet long cul in earth
on the right bank, An serial pholograph (fig, 7) shows the lakes
a3 they nov exist, The dotied lines show a proposed new development
vhich will incorporaie the Lhree upper lakes into one large lake,

SRREAMIION

Discharge measurements were made ai olght designated points
at irregular intervals during the period of this investigetiion,
The resulis are listed in table 1 and are ehown on srapha, figures

»
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~
36, The flow sl site C i3 from seeps along Lhe river bed, Flow

from the foundntion drain at the seunge disposal plent, site 02,
is principally from underground sourgces and ooniribules a smell
butl steady {low to the river, Seeps and springs, some from ihe
Opgallala formation and some from nearbv irrigation, add to the
river flov and ai site 2 resulis indicate an svailablo sunnly of
about 2 ofws, River flow pazsing Lhis noint is stored in the
Buffalo Laves, Discharge at aite 3 is the renult of flow over the
spillwvay and release from the outlel conduit of the uvner dam plus
8 small amouni of seepage, The flow at site 4 is also from over
the spillway or releare from the outlel conduit of the lower dam
plus inflow from {the Oszallala formation along the left bank,
Additional Tlow from the Ogallala formation along the left bank
entrors Lhe river below site 4, This flow 18 lergely eonsumed by
evaporaiion, transniration, snd use in stock tanks upstiream from
site 5, No increase in {lowv wvas found betwean sites 5 and 6,

Results of Lhe seepnze investigation made March 4, 1953
indicate a gradual inarease in {low from the initial site A to
site 2 at Lthe head of the unper Buffalc Lake, All flow passing
site 2 goes into the Buffalo Lakes, “ome of Lhie flow spills and
passes downsiresm at times., (See teble 1),

ALL A RATIO

A-~cording Lo U, 5, YWeather Bureau records, the average
annual precipitation st Lubbogk Agricultural "xperiment St-tion
for 43 years of record, 1912-1954, is about 18 inches, (Se; table
6), The mcjor portion falls during the period April to October,
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This is also the neriod of greatest evanoralion, The temperatlures
during this period are usually high and sirong winds frequently
prevail, All these factors make water losses high end runoff low
during the summer months excepl during neriods of hesvy rainfall,

Records of evaporation collected for the neriod 1751=54 at
the Texas Arricultural ¥xveriment Sirsiion at Lubbock, Texas were
furnished by Desn Bloodgood, U. S. Deprrimeni of Aprisuliure, Austin,
Texas, Aversge monthly and annual evapcration for the period, ss
determined from a Pureau of Plant Indusiry tyne pan, converted Lo
lossed from a free waler surface are given in table 7, Average
annual rross evaporation for 195154 is given as 72,19 innhes,
Average annual rsinfall for Lhatl period was 13,79 inches in comparison
with the average for 1912-54 of 12,33 inches, (See table 6),
Therefore, Lthe average r~nnual nei evaporation for 1951=54 was 59,10
inches, ‘verage monthly evapornilon losses and equivalents in ofs
for a waler-surface area of 98 sneres are also given in Lable 7,

The surface aren of the Luo Buffrlo Lakes ai spillway elevatioa
is about 98 scres. If 14 1s asmumed that Lhe d~ta on rainfall and
evaporation collecled at Lhe Texas A;ricultural Experiment Station
at Lubbock is apnlicable to the Buffalc Lekes, Lthe nel averape
arnual evaporstion from the lakes for 19515, was 59,1 inches, or
483 acre=feel, This represenis a rate of flow of 2,67 ofs., The
maximum net average monthly evaporation for 1951-54 wsa 9,20 inches
for June, or a rale of flow of 1,26 ofs, The only Limes Lhe measured
inflov Lo Duffalo Lakes, during the period of this invesiisation from
March 1952 to March 1954, vas less Lhan 1,26 efs was in Seplember 1952
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and in June and SeplLember 1953, I{L should be noted Lhat the rain-
fall for SeplLember 1752 was 0,90 inches and for Seplember 1753 was
0,08 in oomparison with a 44-year average {or September of 2,60
inches,

CONCLUSIONS

Measuremenis of inflow Lo the upper Buffalo Lake, site 2
(table 1) indicate a fairly dependable supnly.of aboul 2 ofs from
the soringe and seeps, The lakes siore enough flood waler to
remain precticelly full most of the time, I{ anpears {ihai iLhe
inflow from the aprings and seeps is sufficienl Lo offsel evap=-
oration and Lranspiration losses unier eonditions existing at the
time of ihis investigation,

The following discussion on Qualiiy of Water was prepared
by Burdge Irelan, Disirict Chemist, U. S. Geological Survey,
Austin, Tex,:

Records of ithe discharge measurements and analyses of the
waler samples given in teble 3 furnish the base data for the
conclusions for this sestion of the report.

Typical asnalyses of samples oollected from City of Lubbock
and Reese Air Force Base wells oblaired “rom Lhe files of the
Geologloal Survey are also tabulsted in iable 3 for purpose of
oamparison,

A large portion of thé waler surplied Lo the inhabitanis of
a oily is discharged to the severa, Some increase of wineral

oconlent because of addition of wastes and evaporsation may be ex-
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pected so that the efflueni from a sewage disposal plant will be
somewvhal higher in dissolved solids ihan water furnished Lo ihe
public, Decomnosiiion of sewnge tends to inorease the niirate
content of effluent sewage waters so that high consenirations of
nitrete in wvater in a stream may indicate inflow of sewage
effluent,

The channels of both Double Mountain Fork and Yellowhouse
Creek coniain alluvial matlerials capable of absorbing and irans-
mitiing gonsiderable quantities of water, Some of the water used
for watering lawns, washing cars, washing streets and for other
purposes is undoubledly absorbed by Lhis alluvial material in the
City of Lubboek and may be Lhe source of part of or all the small
flows »resent in ithe Doubtle Mountain Fork above Lhe sewsge disposal
planil, This seepage water, no doubl, is somewvhal nolluted from
various sources and the niirale conteni should be rreater than thati
of Lubboek citly water bul les< than ihat of seepage water in the
vieinity of Lhe sewage Aisvosal plant,

The analysrs of watar from wells su~nlying the City of Lubboek
and Reese Alir Force Base (Lable 3) ere representative of Lhe iypes of
ground water near Lhe river channel and of the waters vhich may waste
into the sireams or beoome part of the affluent from Lhe sewapge disposal
planti,

IL will be observed from table 3 thai there is a considerable
variation in the quaniity of dissolved solids in ground waters used at
Lubboak, However, as no..e of Lhe sources listed oontain more thaa 11

parts ver million nitrate, the presence of quantities conaiderably in
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excess of Lthat amount in the river samples probably indilcated ine
flow of sewage effluent,

Results of ithe scepage invesiigriion of March 4, 1953 nre
tabulated in Lable 4., Txeepl for s smaller quantity of silica the
water al site B is somevhal more mineralized than the water of the
Lubboeck City supnly, Ciljca is utlilized in cell wall constiruection
by diatoms which eommonly grow in flowing waler, Hence, the silica
content normally 4s lower in siream walters than in ground vaters,

The relalively high niirate ai siie B may indicale pollution upsiream
from the sevage disposal plani, The waler al this point{ is probably
derived shiefly from upsirosr seepage, A4nalyses nai siten B and C

are nearly alike iniiesting no new sourece of wal~-r belween aites B
snd C, Yaler al aite D shows an increase in all eonsiituents,
indienting Lhat, Lhere may have besen some conseniration hy evaporation,
The hizh niirate strongly indicnies seepuge from Lhe nearby sevage
disposal plani, This 135 also indiscaled by Lhe analysis of weater

from the 4-inch iile drain, site C, (iable 3) which shows a niirate
concentration.as high #s 104 pnrts per million, The slight increase
in dissolved solids al sites E and 1 indieate no imvortant change in
water source and, perhaps, edditional evaporation, Changes from sites
1 Lo 3 indicale some nreecipitation of calcium sorbonate becnuse of
aeralion, and loss of silica and nitrale, prob bly because of vege=
tative grovth, Probably most of Lhe water entering the river betveen
sites E and 3 is from the same source,

‘iater al site 4 is obviously more dilute than at site 3; henge,

it must come principally from another source, The spring on the
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left bank just above site 4 (Lable 3) anparently comes from the
Ogallals formalion because it is not Lhe seme qualiiy as the river
water, It, or similerly derived an! ummeasured springs, could
account for Lhe changes, Waler al aites 5 and 6 13 sieilar (o,
bul more consentrated than that at site A, Evaporation and growth
of vlants could aceount for the changes in this sirwteh of river,

Although the wvaler at particular noints changes somewhai in
concentretion from time Lo Lime certain genersl relations apnear,
The water at site C contains rather large amounts of silica and
nitrate, indiealing growing plants have nol had mush onnortunity
40 remove Lthem, Waler from the iile drain nt site 02 is usually
less concentraled then thati at site C and contains more silica and
generally more nitrale, indicaling probuble seepage from the sewage
disposal plant, Site 1 is aboul 1 mile below the sewzge disposal
plant, Yater at this point has ithe highest nitrate conteni of any
of the regulsrly samvled voinis and a high silica sontent for siream
water, Water al site 2 is generally less concenirated i{han that at
site 1. This sugresis some inflow from the Ogallala forrmation, The
waler here has a lower silica nnd nitrate content than at site 1,
However, ihe concentirations of both silica and nitirate are higher
during the winter months, IU{ is probable that part of the shange in
concenitration of these constituents is due 1.0 growth of diatoms during
the wvarm months,

Vater at site 3 ias somevhat reduced in concentration from that
al site 2, Siiica concentrations are higher and nitrate consentrations

are lower than that at site 2 on many sampling dates, There ie some
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indication of orecinitstion of caloium carbonate bul wmost of the
decrease is probably due Lo ground-wntler inflow, Mditional inflow
is also indicated at sile 4, as samvles al Lhis sile are oconsidere
ably lover in conceniration Lthan those ai 3iie 3, Concentrations
observed at site 5 are generally slipghtily greater than Lhal at site
4 bul the analyses are very similar, The analyses suzgest that
generally there is very liiile inflow belween these two sites,

During periods of subsiantial flow, such as April 30, 1952,
the analyses of samples ccllected at sites 5 and 6 are nearly
identical, During periods of low flow, water ai site é 18 more
concentrated than at site 5, This indicates no important growid-
valer inflov occurs between sitrs 5 and 6,

The chemical analyses surporit Lhe following general conclusions:
1, Small flows ocourinp above Lhe asewage disposal plani originate
upsiream, probably in conaiderable portion from wasle waler in the
City of Luhbock,
2, Considerable increases ocour below Lhe sewage disposal plant
probably because of seepage from nesrby irrigation which uses
effluent from the sewnge disposal nlant, ’
J. Some groundewatier infiliration, not derived from sewage effluent,
ocours betlween the sewege disposal plant and site 4,
4. There is no importani groundevatler inflow below site 5,
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CONTAMINATION
Revort of Lubbock Citly-County Health Uni{ Laboratory

by E. L, Redford, Director of Laboratory

In a brief study requested by J. O. Joerns, of the U, S,
Geological Survey, Lo obtain dste on the bacterial somtent of water
in the oreek seven wvaler samples were colleoled above, at and below
the sewage disposal plani of Lubbock, and an esiimation of the goli-
serogenese sroup density or a "Most Probablw Number® (MPN) test was
done on each, One sample was aollected above Lthe sewage disposal
plant, Lwn from the effluent of ithe foundaiion drain at the sewage
disposal plant, site C,, iwo al 3tate Highway 835, site 1, one
from the upper pari of urper Buffalo Lake, site 2, snd one from the
swirming area in ihe lower lake,

Usinpg methods and iLsbles from "Standard Melhods of Water Analysis®,

8th Ediiion, the following are the resulis of Lhe seven zamples examinedt

Dale Eednt of gollection Sive lo. Mozt Probable Nupber
per Milliliter of vster

Juno 19, 1953 Foundation drain effluent c, 1600

June 10, 1953 Biate Highway 835 1® 13

June 17, 1953 Above sewage disvossl plant C 13

June 17, 1953 Foundniion drain effluent C, 1600

June 17, 1953 State Highway 835 p } 35

July 1, 1953 Head of upper lake 2 0,78

July 1, 1953 Lower lake swimming area 2,2

We have been unable Lo find, in available publications, data
for & comparable situntion, However, some fisures for comparison
may be found in a study on naturel bathing waters by (1) Stevenson,
Albert H.; "Studies of Bathing Watrr Guality and Health" 4n which
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the bething waters vere found 40 have MPN'g varying from 0,91 to
27,0 per milliliter., Gty using these figures i{ will be seen that
only the efflueni from the foundntion drain shows higher bacterial
mmbers Lhan natursl swiming vater, There sre many ressons vhy
ithe water from the foundation drain ocontains greater mmbers of
baoteria, Among Lhese are: larger numbers Lo siari, more organic
material for food, near ideal growth temperatures, less nalural
enenies, and lack of smlight, I{ will be secen elso thal when
the watler reaches “Late Highway 835, site 1, Lthe Most Probable
Number (MPN) has returned o anoroximatlely the same as found above
Lthe sewvage disposal vlsnt, By the iLime iLhe wvater has reached iLhe
lake the bacterial eount has dropped Lo less than 1 per milliliter
vhich is betier than Lhe best natural brthing water in the above
meationed study,

No definite oonelusions can be oblLained from Lhe small mmber
of samples under so nenrly the arsme eonditions, For examnle, what
would the M'li's be when Lhe creek was out of banks aftier a he vy
rain many mile . upsirsem or sfter a he'vy rain in downtowm Lubbock
and storm sewvers were flowing? However, it 1s our oninion that
the effluent from the foundaiion drain at the sewnge dianosal
plant has so liiile effect on Lhe bacterial flora of the creek and

eould be Lreated so easily thsi it needs no sericus consideration,

(1) Stevenson, Alberk He, "Studies of Bathing Vet~r Quality and Health";

American Journal of Healih, May 1953,
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Figure 2. Mop of areo near Lubbochk sewage disposal plant




"l"‘“'—'-:'——_z__'—"'l"—'.J'"'— e ki A- ""“"‘"" —— —"i'—_—“ g (i '16""““—”‘ —l— ~

_-~_&muuhum_w. SRR——
g i !

L SN SO S U S, 5 SR ST S . S ' AR . 1
: r |
|

- 1- i

I ma a S

| ' 1 ' | L
| ' | ! '

i i ! ! | | i 1
| |

: . ‘ _ |
Mar. 4, 1292 o——-o | . [ __.
) : : '

‘ »d.._.:__..f->——$v,-.— R R 2. _-’,4

| ¢
! 1

i
{ ! i ) v | :
L T N Lo T S S SRFURIR TSI TR S - R T R U . S—
g ! | ! i : i ‘
!

b
'3
c&
W
-
—
)
an
N
9
]
]
|
é
|
|
i
—
f
B
!
I
ﬁ
|
-
L2
=

e e, o hakaa

\
\
/

'

1

|
]

-~

|

o -

Nov. 5, 1252 o——o _; b

|
| . .

Discharge in cublc feel per second

i
i
!
i

Dec. 2, 1752 o---+-—o

N

|
},,

|
L

; i
| : i ] |
’ S e R : e s i et S DU R
! * : H ' ' ! | i f
i ' Doutle Mounlain Fork Brazos RWver near Ludroczk, Texaes
| Lines conveelinzg meaenrerenls Ao nol irndicate |
[ disechsrge, btul rerve to identify Lhé <eries ! ‘
S| SR TPy, S - | s SR i ) ! S I W o e i s el —" i e st ]

Fipure 3. Grarhs showing {yieul series of -“ischar7e measure-enis,



Loeczlions

|

| |

* |

2 g lemny g e o o

! |
1
1

e o W .

i
!
]

e _—
1
q i
[ i
! L
([ e .

I - G 1 2 _ 3

x preeee r ————— -— —— e
. : : ]
T ———
‘
b =3

i

Bor. 14, 1253 o0——o .
| | \

June 10, 1953 o= —--o

Sept. 10, 12530——o0
| '

"le. 3'), 1353._.0'_?'..’-0._

! ]
! | ‘
i . | | ' | i i '
S T s | — el T e GUS Y, IETP TP N sk
1 f ! i
H { ) ”ab\\ : ¥ ' ,».‘\ !
I ' 1 - ™ i g -
! 3 - ~ | . '
| - ™~ -
‘ { » | Se ) L \
Somts ks s e i o i i it “‘T""’"&“" SCREI. t.___.*.}
i ' ! | < ) | i
!
1 ' !
i | i
{

= S
1

| ! | , i ; : i :
! ! ‘ ! S . . ;- I il e i_ A.A: 4
A S R Rt S A A e S
' ‘ { : ! i ' |
i IS BRSNS SE S S S
L : b
i ) ' )
. ‘ ! . | :
L. ! | - A ;. - — \ bs sl - s
| - i f ; ; ; : ‘ :
L : ~ .l : l
{ : Double Vountnin quk Brevos River near Luﬁbonk 'Texas
- - — =y - ¢ ——— - —ds I
t ; i | : Lines conne¢ting @easurﬁmentslio not indiéate : !
|- | : i ; X disc‘mrge, bul serve lo, ld‘!”‘l«#f}‘ the serlos i ;
1 d g L —— | 1 i

”& .

Granhs showing Lynienl series of 4ischaree measurerents.

5

: : :
' S PR .
; ‘ i
““0\\ )
.

\
|
{
t
v

;: | |
Dlschﬁrge in cudb

_.__,_.__.,.__

[
-
i
i}

SRS SR -

cel mer seaccrd

¢
-~

1c

|
i (b e

L] . =1

! . v |

: : |

i ! % i

| ' ! :
| !

NI S SS— :.-- - 4
: 1
' |

| ;
= Sk ! L B—

| ‘.

: ;

i l - P

. ! -1 U]



Locations

]

SR ]
pucobs Jed) 4033

i

- A.-—-————*.———Q e e ——

byquo

KT .om.urﬁu &.ﬂ :

|
|
-
6

|‘s@ :tﬂzﬁ.lyazw.p,

A T R T
| !
Il\__li 3 e @ b ————t—
m I agx i ! ]
_ | | P _
- R —
! | | " _
=X el
. ! .
g A R . mi 4‘. IR PISpeaIT PES——
_ ! ;

1
1

l
T
|
|
i A
Mar, 4, 12531 ..

g N

geepaje invgaligation

—b—
|
|
!

¢ale

eries

P e
i

Lines connecting messurerents; 46 noi inil

ien%}fy th? 8

SSUNSSIDUSS, ST S

"

i ey

+

Lein Fork Brazos River nesr Lubbock,|Texas:

| P ——

|
i

.dischérge, tul serve Lo 1

__4'...._.-_..._?___ ————

!
‘!Doubl? Moun

~. ol N

._...i._._ —
1
+

Grerhs showins {yopical series of iischarze reasuremenis,

56

Ficure



- 1

i
!

i

|
|
|
A D
_
_

Ll

. { X H
csex 7

=

- &qﬂ ‘g aqq

]

|
| “
ﬁdwnﬂﬁ&aﬁ

.73 S

Nm@HM 0T mﬁﬂw

|

-

|
i&,ﬂT-ﬁ ey

|

|

St-i " ol A

| |
“T ﬂmﬁ.ﬁﬂlurﬂij-w —— T
l§

i oo g e

.t-Nmm;z;WEoYQZIllff. ;#;‘11

m
‘ ,Nnod ‘ﬂ aﬂnm: l-_, ,
n

| L

NS S S

e e ll‘.l]ﬂ

puodeE I3

. !
! i
]

~ \

_
| | y,
1} 1 )
: w N
T | {
w { |
| ! |
P (- s spal e s e
7 i
| ‘ i
! I .
| | v
! . !
{ }

.

22 \n\(:\xa e

\‘wa\J\o\xob,

|

e

1997 oannu

| m ; * _ //“
i i ! N
VAT ﬁ<J§H;Jl-f-T|ef7 WV
P ” M by
“ | i |4
] 1 1 !
£SO om-..vdzcil. S e R A ars
B | | | w
! | _ S AU RS R S
ESET TT <Awug i m ¢ _
| ! ! | M
ST ) ' __ﬁ]| T
_ m ! ! H
| { |

R S

‘Double Mouniein Fork Brazes River nesr Lubbock,
{Lines connesiinz me2suremenis de notl iniieate

-4

.discharze, tul serve to.identi

e e—

& i
»
& | _
= |
vlll¢_l .’IJ

!

i

]

i 0]
- |
=t |
&
<
o
@
&3

i o

_ .

f o

| S

on Antes indinated

2

(o lk!

Granhs showing measured discleree at Locnalicns 1

6.

Figure



-~

7.

Aer.al photograph of Buffalo Lokes near

Courtesy

Lubbock Chaomber

of

Commerce

Lubbock, Texas



Table l,==Discharpe in cublic feel per second, Double Mountain Fork Brazos River al locationa shown in fooinotes

to tatle, Initial noint, A, aboul 2 miles SF of Lubbock, Tex,

Date c Co | 2 3 4 5 6
Msrch 4, 1952 1,77 2.79 2.35b 1,04 0.64
April 3, 1552 1.25 2,34 1,88b 2,10 2,02
April 30, 1952 2,70 12,22 22,58b 39.2a 57.1a
June 17, 1752 1.659 1.6 .12 «36 <Ol
July 2, 1352 1,92 1,79 022 0 0
August 5, 1352 1.68 1.57 .18 o150 o
Se~lember 3, 19752 1.654 1.15 029 9 0
Jctober 6, 1752 2.11 1,45 .50b 0 0
November 5, 1952 1,7 2,73 .61be 0.78 .71 0
Decenber 2, 1252 2.1 3.92 3.22be 4+36e 2.91 1.80
March 4, 1953 0,17 _— 2.26 4,32 4.3The A7 .30 o 70
April 14, 1353 11 07 1,20 2.89 2.72b 2,06¢ 1,82 1,65
June 10, 1353 .18% JI6% 1,32 1,13 o 25% .28 0 0
August 3, 1953 . 04 1.2 .47 21 Rop 0 0
Septemberld, 1953 26 A 1.74 28 13" o 22 N E,
November 38, 1753 8 «03 2,17 2.2, 1,7%6b 2.%2be 2,45 1,28
January 21, 135, o5 o4 1,83 2,72 1.23b 4..00be .21 JI3%
Mareh 18, 1954 A1 o 2,16 3.62 1,280 I .36 3%




Table 1,—==Cortinued

o o

[« NN R A

Contzins run-off from loeal rain, ¢ Release through outlel conduit,
Waler flow!neg over spilluay ¥ Resull of field estimate,

1 bl -

Lat 33933', long. 101°%47', 2,21 miles below initisl »oini, &, al culverl on urivate road about 8370 f1 above
Lubhogk sevage diesnosal olant.

Lst 33°33', long. 101048', J.28 miles below initial noint, 4, flow from 4" foundation drainm at Lubbock sewage
disposal nlant,

Lat 33°32'54%, long. 171%46'54", 1,67 miles below initinl ooint, !, on Stele Hiehway £35, 4.3 miles southeast
of Lubhock, Tex,

Lat, 33931'36", long. 171°43'36", €,72 riles telow initial noint, 4, on *aie Highway £35, 7.8 miles southeasi,
of Lubbock, Tex,

Lat 33°931'46", 1ong. 171°942'24", 7,42 milee below initial ocini, A, just below the upper Duffeslo Lakes Ine.
Dam, 765 miles northwoatoof Slstion, Tex,

Lat 33732'9", long. 171 41'36", 7.42 miles belcow initial point, 4, about i mile downstream from lower dan,
7.5 miles norihwest of S&abon, Tex,

Lat 33739'42", long., 1717°37'36%, 12,9 miler belov initial noini, 4, on “iete Hichway 477, 5.5 miles north

of Slaton, Tex,

Lat 33029'27'. lon=, 101°37'27", 15,7 miles berlow initisl n»oint, &, on Counly rosd, 4.2 miles noriheast of
3laton, Tex,



Table 2,—~=Diacharce mae ure-enis Lo “alemiine seennco, on Joule Mountein

Jork Brazos fiver Ir

+«3 miles below

13th 54, Lubbor', Tex, Lo 4.2 riles nertn o “1aten) Tex,, s Aistanes of 15,7 -iles,
% .’53 Disshar-e in second=leat
. 1 & : o ..’: -
= Stream 2 Lacation éé.’i'.g Main Gain or | Total
2 gsz*® glreem |loss in | Gain er
g @ seclion | Loss
=
1953 Double Mountein Fork A About 3 niles SE of Lubbock Tex., and 3 0 0 0
Merch 4 | Brazog dlver ve go;uce diso
4 2o B Mbout 3 miles 3F of Lubhock, end 1, 5’.)0 0,08 0,19 +0,10 +0,10
4 do C Wbeut 3 miles S!f of Lubhock and 200 1 21 17 + 7 + 17
toye ng gl nlant,
A do D |About mile° SF of Lubrock and 1,170 57 54 + 37 + 54
e. beloy seynge dqisroaal - lant,
4 do E Mbout 4 niles “F of Lubbnek snd 3,370 .98 1.42 + 88 +1.42
M below seuage disyrosal ~lani and 700
21 below emepccngy lake,
4 do 1 .3 miler SF of Lubbook ai 5?1,)\ St 1,67 2,26 + B4 +2.26
%mggun (qj.ﬂi,g Hichway 835),
A do 2 8 miles ¥ of Lubbock on Stiete 6,92 Le32 + 2,06 +4.32
way 8325,
VA do 3 [7.5 riles WV of Slaton, Tax., just A2 4.37 + )5 + 437
helow Uoper 13
The above wrler is stored §n Suffelo Lakes,
4 do 4 [7.5 miles BV o “lat~n, atoul i wuile .42 47 + W47 +  o47
clow Jlower dam,
4 do 5 |5.5 riles § of Cla‘or on “Lale Road 12,0 AN | &+ 33 + R0
)')A
4 o0 6 |4.2 miles ¥ of Slaten on Couw 4+ ‘toad 15,0 .70 + .10 + +70




Table 3,—~Chemical anslyses, temperalures ani corresponding discharges,

IOCATINR,~=Site C, 1lat 33033', long. 10101.8', 1,21 riles below initlal point, 4, at culvert on private road
about 8100 f{ above Lublock sewage disposal planti.
RFZORDS AVAILABLF ,—Marech 4, 1753 Lo March 18, 1354.

Temperature, discharge and

chemical anslyses in paris per million

= ~~ [ —_
(o] < a ™
:" o] & éﬂ i: ~~ 24 ‘g MB
= - ’Sg o — = 8. ) e ':0 : —~ ’?"\ 3 L1 -~
8 3 1E st | 13 SlsslS|2|E1E|E || & 313
‘ 3 5| E1 S| 83351812 S| % |3
&y -] 'S - g 5 -~ '—! « [ 4 el 'g [ J > 2 -
e} g g :%\n o ] gv s .8 - -l -4 -~ ~ 1
@ o @@ 0O N b o & ot 2 - & 5 5 ﬂ 8 - o §
: ﬁ_ s < (o} o] n 3 0
3 S| 8% 2Ea| S| 2 | SIB3|E| 23| E|lA |2 | 2 5 |
3 ~ | =— AlAE® ) 53 £ |88} S = n o E = A £ E pe
Mar. 4, 1953 22 2,17 (8.5 | 1,820 | 30 60 100 | 156{1s | 278 | 277 | 238 23 1,70 | 567 | 309 38
Apr. 14, 1953 o b |
June 19, 1953 18
Auz. 3, 1953 24 M 8.4 | 1,5m 36 60 127 | 15212 | 274 | 272 | 202 | 3.6 | 18 1,230 | 507 | 262} 39
Sept, 10, 1953 | & D6 {84 | 2,180 | 42 52 135 | 232 |12 | 354 | 492 | 302 | 4.0 29 1,320 | 584 | 37/, | 42
Nov. 390, 1253 | 57 2 2,90 49 563 | 440 28
Jan. 21, 1754 | 33 05 |84 | 2,960 33 75 }18) | 303|126 | 412 | 556 | 43O 38 1,940 | 927 | 5521 42
Mar. 17, 1954 | 46 Jd1 2.5 | 2,760 36 82 197 | 302 )21 | 453 | 561 | 440 28 1,890 | 974 | 5681 40




Table 3.~~Continued

LOCATION ,—=Site Cp, 1lat 33°33', long. 171°48', 0,28 niles below initial point, 4, flow from 4" foundstion drain
at Lubbock sevmge disposnl nlani,
RFCCRDS AVAILABLE ,—Hovember 6, 1752 to March 12, 1954.

Temperature, discharge and chemical analyses in parts per million

ol Pre o] « (@] 1]
§ o .g g ] _ S s ;;\ g1 | . § as C:aco2 g
::1 (7 q'-,l OE cﬂ ’; E'a 8’:.? 8 ® o L e = 8 3 -
# 8 H| ™ - a o - P & ] a - -~ g e b
. 2|3 ego | 2 Elesl2l 8] ol 2| 2! o] B g s
; 8| 6 G 8 | B ElsSi8l Rl 2l s 3 |3
[ o w [4] (3Y] (4] - B < g s 8 g 8 o g (4]
3 blec| (28| 3 | < | §1881z%| 2|3 S 2 2 | 215 |&
= Sl1288|= s8] 5 | | £lSz2|&| 2|2 |&8]|a|E] & | 2[2 |®
Nov. 6, 1752 8.2| 1,80| € 66 |7 |29 | of 307 | a5 22 1% | 1,160 |456 | 205 | 51
tpr. L, 1953 | 68 | .07
June 10, 1953 .06
Aug. 3, 1353 | 73| .04 | 2.5] 1,230 75 s6 | 82 229 | 20| 344 | 274 240 {44 | 30 | 2,180 [476 {161 | 21
Sept. 10, 1953 | 73 | .4 | 2.2 1,530| 78 52 '8y 223 | of 6] asl2z2 |4 | 2 | 1,020 49 |74 | 50
Nov. 30, 1753 | 66| .03 | 2.030| ¢ ' 46| 248 2
Jan. 21, 1954 | 42| .4 | 25| 2,07 M 51 {126 | 202 { 17} 334 | 35| 275 35 | 1,260 | &5 | 343
Mer, 18, 1954 | 62| .04 | 7.6] 2,160] 56 50 {134 |20 | 20 332 376 285 32 | 10320 | 676 | 370




Table 3,=—Continued

LOCATION,~=Site 1, lat 33°32'54%, long. 171°46'54", 1,67 miles below initial noint, A, on Stste Tighway 835, 4.3
miles soulheast of Lubbock, Tex,

RFCORDS AVAILABLF ,—Merch 4, 1752 to March 18, 1754

Temmersture, iischarge rnd chemical analyscs in parts per million

] [ . —
g I [ i L o | Sriess
i o | £ S8 SREN = 5 | s,
] ~ ~ oL o ~ —~ ~—~ —
3 o| 2 HEREE R ER IR NI R R s |
. 8 Bl © S8l & e B*lel B 1 & T | 1 Z 218
2 © 2 = ~ 2 & > 8 ® ® E »
' ty =] B - B - 3 T 8 © o < e 2l
8 E| 8~ T3 s | 2% |85 flzl 21|21 % kB
@ 8 n o © 0N o %) g |zs8 8 © ~ ) g £ & " -3
z Bl §5 | = |28z § | = A sl 2128 2| 2| 2|&|6
a 2| 22 | BE|a8% z © & ol S | & A o & = P L B P
Mar, 4, 1952 431 1.77 | 7.6} 2,910 45 92 | 172 | 290] O} 452 | 523 | 425 | 5.6 | 48 1,820 936 | 566{ 40
Apr, 3, 1952 55| 1.85 | 8,1 2,260 | 52 90| 173 | 30| o 479 543 | 422 8 {1,260 | 736 |sas) 41
Aor, 30, 1952 | 62| 2,00 | 8,6] 2,430 | 49 82| 132 | 251) 24 | 343 | 453 | 342 5, | 1,50 | 772 |451] &1
June 17, 17952 (83| 1./
July 2, 1752 731 1.92
kug. 5, 1952 S1] 1.62 | 2,5] 3,100 | 58 €3] 168 | 305 22| 334 | 42| 422 52 | 1,800 | 848 |538) 44
Sept. 3, 1952 |74] 1.t4
Oct. 6, 1952 2,11
Nov, 5, 1952 0] 1.9 | 8.3] 2,70 | 60 91| 175 | 302f 13| 439 ] 565 | 425 4 11,290 | 946 |s66] 41
Dec, 2, 1352 541 2.17 ) £,5] 2,950 62 04 172 | 319) 24| 420 ] 553 | 428 52 1,790 932 | 548] 42
Mar. 4, 1953 48] 2,26 ) £.5] 2,800 | 52 eg | 164 | 222) 24| 394 | 527 | 398 58 11,790 | 294 {531 4
Apr. 14, 1953 |66] 1.280 | ~.4] 2,7%0 | 54 Pl ws |37 19] 32| 42| a0 62 11,210 | 243 |532]| 44
June 10, 1753 | 78] 1.32 | F.4] 2,20 | 50 P 160 | 303] 19} 41| 537 | 495 50 | 1,840 | M5 |512] 42
fug. 3, 1953 301 1,21 | 5.5) 2,57 €0 58 } 154 | 290§ 18 | 3233 | 503 | 320 56 1,630 778 | 4741 45
Sepl., 10, 1753 | 64| 1.74 | ©.5{ 2,830 m I ) 168 | 318] 32| 433 | 532 | L12 | L.P | 55 1,900 n6 |07l 43
Nov. 30, 1752 | s&| 2.17 3,060 | 59 563 | 450 59
Jan, 21, 1954 |40 1.83 | 8.,] 2,970 ) 42 89 | 160 | 333] 16| 448 | 545 422 58 | 1,880 | 870 |426| 45
¥ar, 1%, 195, |49] 2.16 | R.5| 2,980 | 52 82| 173 | 319 16| 446 | 535 | 440 50 | 1,89 | N6 | 524 43



Table 3.~Continued
LOCATION,—Site 2, lat 33°31'36", long. 101°43'36%, 6,92 miles below initiel point, 8, on State Highwey 235, 7.8

miles southeasl of Lubbock, Tex,.
RECORDS AVAILABLE ,—-Marsh 4, 1952 to Maveh 18, 1954,

Temperature, dizcharge and chemical amalyses in parts ver million

s —~ & o Ihr.dmu

3 (™ 2 Kl s R e

AR te | s|IElHE| Al NEEemaA TR

o | 2 g Sz l3|%l8l e | B8l ® 3

i g B ® 5 SRR I B R ER N ] £ 3
-~ T O~ ~ < © @
RN AR RS A AR A PR
[ ] -t -l u [*} .

o o ® oo § E 3 £

% LIEXER AR D 22| S|38| 8|2 (2222 2|3 |8]2
Mar, 4, 1952 3] 2.7 B.0 |2,500 { 19 58 |15, 1269 | o] 417 |479 {355 6.0 [8.2 [1,550 | 778 436
Apr. 3, 1952 56| 2,8, B.6 | 2,540 | 2 12 | 159 |278 |23 | 343 |506 362 g,7 {1,570 | 759 440 ﬁ.
Apr. 30, 1952 {€& |12.2 pB.5 215 | 15 35 3, {8 | 6] 145 238 | 92 3 505 | 228 (98 |3
June 10, 1952 83| 1.6
July 2, 1952 7%6{ 1.9
tug. 5, 1952 85| 1.57 |2.5 | 2,110 | 14 |52 | 118 227 |20 301 {389 |98 3.2 {1,270 | 614 P34 WS
Sept. 3, 1952 | 76| 1.15 8.3 | 2,370 | 15 59 139 1261 |11 | 376 | 454 | 342 5.6 1,470 | 12 P92
Oct, 6, 1952 63] 1.65 [8.4 | 2,510 | 13 56 | 147 {280 | 9] 370 |41 |368 7.0 1,550 | 744 426 WS
Bov., 5, 1952 54 | 2,93 |8.4 | 2,600 | 18 & | 157 {288 |11 | 425 | 595 |37 9.5 1,630 | 775
Dec. 2, 1952 421 3.92 [8.5 | 2,700 | 33 57 | 160 |285 {16 | 332 [513 |372 9 1,650 | 200 456
Yar. 4, 1953 50 | 4.32 [8.5 | 2,550 20 48 158 {283 |18 | 360 | 516 | 362 6 1,600 770 44
Apr. 14, 1953 |63 | 2,89
June 10, 1953 | 79| 1.13 |2.4 | 2,320 | 16 50 | 132 255 | 9} 367 |443 312 6.9 |1,40¢ 663 352 WS
dug. 3, 1953 81| 2.47 8.4 | 2,100 | 26 52 | 114 §247 | 9] 293 |426 {300 4.0 [5.0 |1,330 | 578 }43 ﬁz
Sept. 10, 1953 | 67| .88 |R.4 | 2,220 | 22 50 | 135 {232 J13 | 332 | 473 |35 |4.4 [3.5 {1,510 | 680 PR6
Nov. 39, 1953 |49 ) 2.84 [B.4 ]| 2,690 | 24 5, | 158 |222 |15 ] 37%¢ | 509 | 372 8.2 [1,760 | 784 834 W4
Jan, 21, 1954 |36] 2.72 |?.4 | 2,670 | 26 54 | 160 §284 [15] 405 | 501 | 368 6 1,620 | 796 136 |4
Mar. 18, 1954 | 47| 3.62 |2.5 | 2,880 36 Y i 4 168 321 |26 | 478 | 539 | 400 6 1,839 883 e Ly




Table 3.-—~Conlinued

LOCATION ,—S5ite 3, lat 33°31'46", long. 10124224, 8,42 miles below initial point, 4, just below the upper Buffalo

Lakes Ine, Dam, 7.5 miles northwest of Slaton, Tex,

RPCORDS AVATLABLE,—=March 4, 1952 o Mareh 18,

1954

, discharge and chemical enalyses in psris per million

Temperatlure

& =] 8 3

g o] —g g 3 —

Q ~ [3) 'E.S —~ LY

. = ol <4 o E Sy < =
8 g = © e~ ;‘4) 8 =4
A SE°l = § 2

g §1 5 S5 8 | 8| %

[ o (>l ] 8 @ N -i L] §~

% 6| 35 g2 2| 2| s

a e | 2° | F15ew] & | S | & |
Mar, 4, 1952 461 2.35 | 2.2]1 2,320 2.6 | 63 132
Apr. 3, 1952 581 1.83 | 2.5 2,240 19 &4, 1.2
Apr. 30, 1952 |69 }.22.5 2,51 2,230 Teb | 40 131
June 10, 1952 281 .12
July 2, 1952 73 22
Aug. 5, 1952 83 A8 | .51 2,2201 43 40 124
Sept. 3, 1952 |75 .29 | B4 2,170} 328 42 123
Oct. 6, 1952 ¢ 50 | .41 2,240 2 62 127
Nov., 5, 1952 52 Ol | 841 2,230 30 62 12¢
Dec, 2, 1952 471 3.20 | 2,.5] 2,400 12 42 A
Mar., 4, 1353 0| 4.37 | °.6] 2,560 6.0 ] 48 153
Apr. 14, 1953 | 60| 2,02 | 8.5] 2,620 7.7]1 5O 158
June 19, 1953 «25 | B.4) 2,5M 122
Avg. 3, 17353 38 21 | f.5] 3,240¢( 19 52 1739
Nov. 32, 1753 |52} 1.96 1,701 14
Jan, 21. 1:)::;4 38 1.33 9-’0 29050 806 47 14
Mar, 18, 1954 | 47} 1.28 | 8.5] 2,350 6.2 49 13%

Aﬂ
-é . g? 55 EiLﬁBﬂiFa
(=] ~~r — P S, ~

ilel Tl glall 8 [
Be s * R ~ ~ & -
o © { =1 ® ] ‘§ B

El § o 5 213 B h
B '§ T o % '+ ® ) o
o [} ™ (o] 14
=6l 6| (5] 318|588 |3 |z3
O i @ -t ~ wt od © (]
) ©f ¢ m @ [ [ = a B

2500 O | 390 {421 335 | 5.0 }2.0 1,400 | 700 |380
31| 14 | 363 | 03| 452 1.0 | 1,720 | 724 |472
281 17| 307 | 430 32 2.0 | 1,340 | 633 |35¢
2471 17 | 324 | 371} 32% 4.2 | 1,330 | 610 |316
2451 13 | 367 | 352 | 320 5.2 | 1,320 | €11 {239
248 14| 423 | 3751 320 5.6 | 1,390 676 |306
27 16 126 | 3773 B2 5.2 | 1,330 | 631 |306
282| 18| 344 | 475 355 4.8 | 1,50 | 697 |3%5
2901 22 3€E7 494, 370 3,0 1,570 749 412
296| 22| 75 | 526 | 375 n 1,627 | 774 |430
2¢6l 17 ) 473 | 430 32 4.5 | 1,5m | 212 396
371 24 436 L5 160 6.4 5.8 1,7 306 | 534
2071 18 47 | 31| 322 | 5.2 ﬁz 1,550 | 749 {333
3 233 1.5

2271 14| 327 | 372} 282 4.8 | 1,230 86]2%
219l 17| 371 | 483 325 3.5 | 1,480 61| 352

/

HEGH =5 E ercent sodium

47
45

L7
45

&




Table 3.~Continued

LOC *TI0ON,~31te 4, lat 33032'W)‘, long, 1“1°¢1'36", 9.42 riles below initisl noint, A, aboul § mile downsiream
from lowver dam, 7,5 niles northwesi of Slaton, Tex,
RFCORGs AVAILABLE,~="overber 5, 1752 Lo March 1%, 1354.

Temnerature, discharge and chemical analyses in parits over million

(/] —

g =] B s 4 e 5 |oaTianm

-~ a 0 o 3 — E ] =3

) o | & 30 - — M E _ - - pa g

e a EE ~ = | 84 <1 = . " ® 8

o o] = o § o ‘s < =S ® a 2 e, o 8 -
I g3 °t.| 5 | & idel 22|12} 2 2 |3

. 21 % eS| < § | ol 2] 8 © © § g

£ A sl v |82l 2] 2| 2| 5| 2| & £ |3

o © Er« " 2 3 - o E 8 = © % 'ﬁ £ o ~ & g

g 1RE g2l 3 | S| ef{g8lsl 8|S |S|8|=5] 8 [3 |E |¢

& a2 | R | &EER] 3 5] 2 |38 S| & & 5 - b2 a & £ o~
Nov. 5, 1352 571 0.78 |8,6 | 1,920 | 38 58 113 | 27| 23| 435 303 | 260 4e2 | 1,230 | 603 | 214 LA
Dec. 2, 1952 45| 4.36 |8,6 ] 2,100} 130 56 122 | 235) 24} 490 350 1 29# 2 1,32 | &1 | 273 4,
Mer, 4, 1353 50 47 18,6 | 1,710 | 52 66 93 | 170§ 31| 448 29| 175 7.7 | 1,040 | 5.7 |128 40
Are, 14, 1953 |64 | 2.76 |R.6 | 2,420 | 20 59 138 | 254 30| 236 416 | 319 13 1,440 | 714 | 340 L4
June 10, 1953 28 18.4 | 1,412 60 66 72 1 121| 15§ 475 132 | 138 3.5 846 | 485 71 35
Aug. 3, 1353 77 M 84 ] 2,4m0 ) ™7 46 85 1 153| 12| 424 157 ] 190 | 4.8 | 2.5 923 | 484 7 2
Sept. 10, 1753 | 62 22 18,5 | 1,460 | 60 26 g2 | 121| 18] 359 821 195 | 4.8 | 0.5 767 | 427 |1l10 38
Nov. 30, 1953 |52 2.82 8,2 | 1,710 | 18 47 21 168 0f 304 201 | 215 1.2 267 | 480 230 43
Jdan, 21, 1954 |36 ] 4.60 |8.4 | 1,240 | 13 (53] 102 | 293| 13| 3¢9 314 | 290 3.0 1 1,150 | 573 240 44,
Mar, 12, 1754 |47 D5 JR.5 | 2,200 | 32 78 130 | 222] 26} 516 3421 27 1.5 | 1,360 | 727 | 262 490

LDCATIwN.q-Serng floﬁ frog left bhnk aboyt 300 Pt upspream froi abovd loecatfon,
Mar, 18, 1954 |50 A1 2.7 ™M | 57 38 47 431 18§ 315 1 55 4.0 267 | 2883 0




Table 3,~Conlinued

LCCATICN ,==itle 5, latl 33037'42", long, 171030'36', 12.0 miles helow initial point, A4, on Jtale Highwsy 400, 5.5

miles north of “latlon, Tex,

RECCRDS AVAILAPL ,~=March 4, 1952 to March 16, 1754,

Temnerature, discharge and chemical

analyses in parts ner million

?3 E: II:‘ é * & Cm ] (9] 3
b4 © -'g S 0 ~ 3 Aﬂ\ g a
® ~— Q < L ~~ E g_\ (o] ~r — — — ﬁ E
- ol| = & § & ° = =] & ® S 23 ~ o 3 3 pa
& 7 gl = ‘el B | 8 el 2| & S| E = |8
1 & 21 % O O ~ § oal -~ I~} © U T ‘§
s £ & & ! = g 8 3 5 3 - .- « | &
© gﬁ -l w 3 -l Qe ?’ ¥ ] ~ | ) -4 - « 5
o @ w 0 O -l © ol .8 L (o] [=] = 8 3} (3]
-~ E g%a ¢ O r~ ~ ﬁ' UE a 3 -—g 21 = - L] 5 [~ 13
2 = | =— o 6w 7 S = Sa| S Y [ [2) [ ba a e - o
Mar, 4, 1752 | 47| 1.04 2,0 2.6 | 64 |116 |225 | 0 |504 [316 | 260 | 6.7 | 0.5 1,250 | 636 |22, | 43
Apr. 3, 1752 61| 2,10
for. 30, 1752 | 68| 37.2 2,250 | 11 42 1129 254 {25 |322 [420 | 315 1.5 | 1,360 | 636 330 | 46
June 17, 1952 | @8 .36
July 2, 1752 0 ]
Aug. 5, 1752 25 .10 2,180 | 26 28 | 125 250 |27 |353 |358 310 2.2 1,310 | 584 1250 | 4
Sept. 3, 1752 4]
Oct. 6, 1752 9
.Nov. 5, 1952 56 71 2,080 | 33 51 {117 226 |19 |440 | 317 272 3.8 11,260 | 616 |224 | 44
Dec. 2, 1752 | 37} 2.7 2, 26 56 | 124 |246 |27 |416 |363 | 235 5.0 11,350 | 650 |[264 | 45
Mar. 4, 1953 | 53 %) 2,350 | u & 136 |258 |29 |45 |38 312 9.3 | 1,430 | 708 (292 } 44
Ao, 14, 1953 | 62| 1.82 2,40 | 18 50 | 142 267 |30 | 426 {41 | 322 7.5 | 1,460 | 773 [310 | 45
June 17, 1353 g
Aug. 3, 1753 0
Sert. 12, 1953 0
Nov. 37, 1753 | 55] 2.45 1,840 24 279 | 228
Jan, 21, 1354 | 35 .21 1,990| 18 62 | 198 |212 |30 | 405 | 307 252 1.8 1,190 | 598 216 | 44
Mar, 18, 1954 | 49 .36 2,350 26 42 | 136 | 267 |26 | 475 | 365 375 2,0 | 1,400 | 664 |232 | 47



Table 3,—Continued

LOCATICN,~Site 6, lai 33°29'27", long. 101°37'27", 15,0 miles below initial point, 4, on County road, 4.2 miles
northeast of 3laton, Tex,

RECORDS AVAILABLE ,~darch 4, 1952 to March 18, 1954,

Temperalure, discharge and chemical snalyses in p-rts per milliom

§ - E’ éu S g Haxdnass
¥ < |3 5|3 |3 E § | mss |,
3 s |3 AR ERENEREAE: 3
; 3 : |3 AR s 3] 3ls] B il
[ 8 E" E\A{\ 8 2 g !v g .; .g E 3 -t ‘
2 5 |33 SNERRIN LTI Sl 8|5 § (3|8 |
k- 138 g |8E2| B | 2| |3l d|lA|13|8|2|2]| 8 |2|=2]|2
Apr. 3, 1952 60 | 2,02 :
Apr, 30, 1952 e |11 1 87) 2,20 17 | 44 | 123) 260)24 | 314 | 422|315 1.0| 1,360 616 | 318} 48
June 17, 1352 0 | 0
July 2, 1952 0
Aug. 5, 1952 0
Oct. 6, 1952 0
Nov. 5, 1952 0
Dec. 2, 1952 37 | 1.80 | 2.6] 2,250] 28 s8 | 127| 262|311 | 497 | 394 | 310 5.1| 1,420] 667 | 282 46
Mar. 4, 1953 Bl 0] 86| 2,790 9.6] @ | 155] 349]36 | 508 | 520|372 6.6| 1,7¢0] 790 | 33} 49
frr. 14, 1953 621 1.65] 8.7] 2,50 15 | 46 | 14| 30936 | 476 | 465 (3% 11 | 1,580] 707 | 34| 49
June 10, 1953 0
ng, 3, 1753 0
Sept. 10, 1953 0
Kov. 30, 1953 46 1.28 1,759 22 305]| 238 0.5
Jam. 21, 197 22| 03] 8.5 2,30 > 62| 119 287) 27| 53| 417] 295 3.0] 1,4
Mer. 18, 195 B 03| 8.4 5,460 2 | 48| 226] 6] 44| 680 |1,430| 700 2.5 3,800,




Table 3,—=Continued

Vells Used For Muniacinal Vater Sunoly, City of Lubbock and Reese Air Force Base

_ Chemical analyses in parils per million
[=] [ P
) % d 4 S o |Haniness
] 5 : <13 || 8 3 (aaia0y | 4
4 g 3l 2S5 2lala]l 3| 3 R E
x 3 k|3 8k | 3 13| S 15l5]21&88|¢8]¢ s | 3
? 5 o -38 S B | Sl S - . | 2 ¥ ’g 2 S
s = i = s | 31 221812212 53] % AN
® a ) on| ) £ |25 B § ) ) £ ] 8 o
B - g ha b T g 2l 32 b k] £ &
x sl 8 w|bfd2 5| 3| 2 [83]&)| & 2lalzg| a S |8
Sepl. 22, 1944 1 8 % | 160| 0 | 423 12613.2 |11 1,290 242 | 37
Sept. 22, 1944 3 63 63 76| 0 | 316 | 165 M| 3.4 4o 732 157 | 22
Sept. 22, 1944 13 76 94 1 166 O | 345 4 JU6)3.2] 1.5 1,2m 2741 38
Septl. 25, 1344 16 45 52 91 0 129 {10 713.5] 2.8 617 | 27
Oct. 2, 1944 4 48 57 6] 2 |33 {139 62 2.8 628 83| 30
Feb, 15, 194 2 8,1} 1,130} 52 57 65 731 0 {312 169 {110]5.4 ) 7.5 746 150 | 22
Feb, 15, 1745 13 7.5 1,580 & 69 21150 9 1217 | 272 1199 §4.) 5.1 ] 1,030 241 9
Fov. 17, 1751 15 7.51 1,179 35 59 57 1 121 | 0 | 362 | 227 212,21 2.5 7920 a8 ")
tov. 10, 1251 31 £.3 766 %) 42 40 571 0 | 3, 25 45120 %5 49 36 ] 22
neeseﬂ Alr Ferce *sa
Nov, 14, 1952 4 7.7 INM] 48 23 32 1 135 0 | 432 70 N L4 | 2.2 557 n| 61
Nov. 24, 1753 1l TS 95| 50 33 42 11221 0 |36 | 119 Al AL | 4eS R 0 51
Nov. 24, 1953 2 7.6] 1,750] 26 | 23| | 1s0f o s (123 ] e]e.a| 20| 687 0| 58
Bov, 24, 19353 5 7.8 2321 45 28 371 122) 7 | 396 | 102 401 5.2 | 4.0 585 n 56
Rov, 24, 1953 6 7.7] 1,717 48 27 371 149 O § 427 | 123 471 6.9 3,9 632 a1, 60




Table 4,~~SFPAGE RUN~March 4, 1353,

of Slatlon on TJounty Road,

Temperature, discharge, and chemical analyses in raris per million

Double Mountein Fork Prazos River fron site 4, aboul 3 miles socutheast
of Lubbock, 1,700 £ above seunge disposal plant Lo site 6, 15.0 miles downatiream, 4.2 miles northoast

—-t [ J -~
Ci 1 B é [} g - Hardneas
= ° £ 58 - 3 - B 5 ’LQ% B
_ ® ] S E o © = x | ~ (3 =) (2) 3 c e k. -
sl 8|E 84 2 | B B+l 21215 | & s | ¢
Iol & - v.f '8 3 -E (&) ~r § « £ -~ E & L (] '8 B
-t - - 5 ° E] E 21 3] 3 2 ot % | B
b} © - 5~ AT 8 -« ¢ |5 8 ( =1 % % w Q ~ 3 €
g |53 :c NEREIRIEHBEIEIE IR RE IR R ERERE:
3 ERl e | 2S] R | &5%] @ S flsv|lS| a|f| S| & =] 8 e |2 |2
A 0 0
B 0. 0,10 | 8,5 |1,670 | 2R 56 92 |157 | 10| 266 | 282 |215 22 11,000)518 284 | 40
c o2 42 .17 | 8.5 |1,200 | 30 60 10 {156 | 14| 278 {277 [238 29 [1,040]560 |309 | 38
D «5R 47 oS54 | 8,512,530 | 45 78 149 [ 256 | 21 | 342 [ 494 {340 68 11,620)207 492 | 41
E ¥ 1.42 | 8.4 12,830 | 51 82 164 {390 | 18 | 418 | 527 ]398 €2 [1,810(879 | N6 | 43
1l 1.6 45 | 2.26 | 2,5 }2,200 | S2 aa 164 | 238 | 24| 394 | 527 |[398 58 11,7894 {5311} 41
2 6,731 59 [ 4.32 | 8.5 12,552 | 20 48 158 [ 283 | 18 | 360 | 516 |36 16 |1,600] 77 |44h | 44
3 £.44 50 | 4.37 | 2.6 }2,580 6.7 | 48 153 | 290 | 22 | 367 {494 |37 9 1,5701749 412 | 46
4 3.4 59 A7 | 8.6 11,719 | 52 66 93 (172 | 31 | 448 [ 209 |175 7.711,040§ 547 | 128 | 40
5 12,01 53 A7 | 2.6 2,350 | 14 60 136 | 252 | 29| 450 | 328 |312 93] 1,430 708 1292 | 44
6 15,01 48 7Y | 8,6 12,790 9,6 | 61 125 | 349 | 36| 508 {520 |372 6,6] 1,760 1790 | 313 | 49
The nhrve lopatians eomsnonh 10 thﬂse shoﬁn on Jable 3,




Table 5.==U.5.5.3. gngine station on Double Mountain For: Braszos River in MacKenzie Siate Park, Lubbock, Tex,

Runoff in nere-feet )/

Year Jan, Feb, Mar, Aor, May June July Aug, Sent, Oet. Nov, Des, Amual
1939 — — w— -— -— - -— — 0 0 0 2 02/
1940 0 0 0 0] 0 0 0 0 o] (4] o) 0 s]
pl A 0 0 8.7 0 3,739 2,1mM 302 A & LT 39 2 6,728
1942 0 0 0 VA 0 a03 6,3 9 1,940 12 0 34 2,009
1743 0 ] 0 0 0 N 0 0 0 n 0 0 0
1944 0 0 (e} 0 210 c8 15 0 0 2 0 0 273
1945 0 0 2 0 2 0 0 0 o 0 4] o) 0
1946 0 0 0 0o 0 0 0 0 0 6.7 ) 0 G 4
1947 0 0 0 0 4.6 0 0 0 0 0 s 0 5
1948 0 0 3] 0 0 0 0 i 2 0 0 0 0
1949 9 0 0 o 2,990 65 2 ) 2 - - - 3,055 2/
"m ge di.chﬂ rPe == 10 years, 1 . 67 cfs . Toul 1?‘0‘4-9‘9 e @ o o ¢ o o o 0 0o o 12.0?’
Ammual averace (10 years) . o o o o o 1,210

1/ An acre=fool is the qurniity of water required 10 ocover 1 scre Lo the d-oth of 1 fook or 325,830 gallons,

2/ Incomplete year,



b e

Table 6,-donthly end annual nrecinitation, in inches, and deperiure from the long-term average,

Teaxss Agriculturs)] Fxperiment “tation siL Lubboek, Tex,

Records from

Depeariure from

Year Jean, Feb, Mar, Aor, May Juse July Aug, Seol, Oct, MNov, Des, Anpusl pYSIRTe
MM - - - 2,36 0,72 0.282 6,75 0,21 1,33 1,08 0,22 1.5 14.50 )/ -
12,02 1,28 .61 .50 1.58 9% 3.35 2.7 .3 281 01 .38 1460 - 3.7
1’ .O‘ .m 1.18 1.82 .u 5.88 .40 .32 4.19 1.” 1.,4 2.12 19046 + lon
1. 15 .10 31 146 494 3,86 6,17 5,95 A 7.12 35 147 31.44 «J3.11
. 1915 -39 3-‘)0 2. 52 6.18 1. 52 &001 1.4‘2 20"6 7.06 10 52 -04 076 31088 ‘13. 55
16 .17 t 1.1’ 2.6-‘x .39 1.52 .36 2.‘5 20” 2.91 055 .11 15.03 - 3.
17 o35 05 21 58 1,07 A4 1,42 1,16 3,73 A I 3 8.73 - 9,60
18 .34 .58 .05 .72 1.67 20;5 .,3 079 079 051 069 2.33 12."‘-5 - 5.88
19 .12 .25 3.39 3. R3 2010 - -52 2028 2083 5..’0 7.34 036 019 "1.61 4130m
1920 1.2 A1 24 A5 2,91 3.66 2,19 2.6, 1..3 1..3 2,22 L] 12,54 + o2
pal 22 A5 147 2 % Y % B4 92 4.5 N2 T T 16,20 - 1,53
22 o?'; .m 055 2.5') 1-50 éo’oq 1036 .2?' 017 056 1.50 o'w 1~1.55 - 3.78
23 .2 A6 1,04 3.1 2,77 .38 1,65 1.5 2.A7 6.9 .35 & 26,27 + 7%
24 f g17 .96 086 .qo 10'79 lom 1.76 102“ oll .03 015 ?o 5‘ - 8.79
1925 .65 J2 T 1,12 2.31 L6 3,38 3.32 944 1.33 «11 21 22.75 + Lol2
26 .56 N 1,646 121 534 1.1 1,93 2,75 415 R.40 .67 1.63 23,72 +10,59
27 77 37 T o T 2,71 2,16 .57 1.16 4O T N: 8 2.59 - 8,74
28 31 1,18 T A5  3.0%8 196 6,78 4,04 J0° 2,10 74 .28 19,20 + 1.47
29 o 34 2,03 15 &7 .7 20 1,68 1,76 3.56 1,20 07 12,63 + .30
1330 <61 .03 &5 1% 1.7 1,70 J2  1.3% 11 3.1 I4  l.44 13,40 - 4.93
b) | 32 1.98 1,34 1,82 1,32 5 217 244 72 3.47 1.9 1l.44 17.36 + 1,03
32 23 1.7 M 1.8 2,377 5,66 1.0 715 341 1,29 T 248 24,16 + 5,83
33 37 o5 .02 D6 2,7 1 1,36 19 71 42 I .6 12,31 - 2,02
34 .06 D6 1.7 1,08 1,26 .28 68 1,66 1,86 .28 35 T 7.72 - 2,61
1935 A5 80 7 04 3.49 2,57 125 1.69 22172 1,22 2,94 o33 17,29 - 1,04



Table 6,-—Continued

Denarture from

Year Jan, Feb, Mer, Aor, May June July Aug, Sept, QJet, HNov, Dec, Anmual SYers7e
1736 1,208 N,02 N,59 12,92 5.86 1,92 1.05 9,13 12,93 1.52 2,74 0,21 20,7 + 8,64
¥-14 26 Nl 1,21 2,71 LM 3,12 1,32 2,96 3.85 3422 o7 52 22,25 + 3,72
38 .)1 1.18 .49 ou 1.” 5,89 ,&001 .Ib7 3(33 051 oz’ 003 16.” - 1.81
39 2,45 17 ) .22 1,82 67 1,73 .75 Il A .18 M 11.71 - 6,82
1}..'.') 23 1.7 T 1.34 1.74 2006 T 3057 73 1,77 2.35 2D 13.76 - L7
-’b]- .5: .’)1 ?.56 .‘;.23 12 0‘) ',.13 ’.()8 1 Rr l;.A? 5 89 017 072 /4').55 022.22
L2 .04 .18 .51 3.25 A5 1,74 2.8 LM 7.6l 3.39 Nl 2,80 27.43 + 3,10
43 MIA D2 R .53 2,71 2,37 317 T 1,16 .10 .62  1.27 12,84 - 5,43
A, l.28 1,36 1,00 B4 3,93 1,75 2.3 2,37 3.73 80  1.72 1,64 22454 + 4421
1345 ) .39 .10 A6 46 J6 1,02 2,17 2.2 2,26 27 32 12,78 - 5,55
46  1.12 15 .76 T 149 2,72 .58 3,55 3,59 4,67 Ah 1.9% 20,24 + 1,91
47 73 .02 9 1,06 6,35 1,56 1,7 .06 .08 «37 1.43 .52 13.93 - 440
4B A1 1.59 «R2 A2 1,91 1,36 1,22 31 1.9#8 1.09 .02 .10 .49 - 8,84
49 3,85 . 29" M 1,78 6,95 4,62 2,47 2,36 L.53 1.2 2.7 39 22,06 +10,73
1959 23 7T D0 08 2,51 JTT 2,67 1.4D 2 29 03 .02 10.91 - 742
51 ) | 072 Al .75 2,61 1,791 1,92 )3 50 .64 A3 T 13,73 - 4.60
52 1.16 .14 02 3.3 173 1% 3,31 1.1’7 o 7,70 o 74 022 14.54 - 3,73
53 .35 .9 7 A8 R, | A5 126 2.2 s & 4,02 ol T 11,78 - 745
5, T T o2 2.M 3.63 37 .36 2.2 T 3.08 T .80 13,21 - 5,12

Average ,57 53 Ll 1,37 2,66 2,27 2,03 1,98 2,49 2:.17 60 .70 18,33

Y Ircormlele, year.

&  VeailLer Burean al iirnori,



Table 7.--Evaporation losses (converted to free water surface) at Texas Agricultural Experimert Station, Lubbock, Tex.

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

Evaporation in
inches 1951-5& 3.09 3.43 5.7 7.01 7.57 10.33 8.93 8.15 6.2 5.27 3.41 2.83 72.19

Average rainfall

in inches at

Lubbock, Tex.

1951-5k 43 24 L0 1610 2.20 1.13 1.71 2.9 .37 1.94 .25 .26 13.09

Average net
ewaporation in
inches 1951-54 2.66 3.19 5.35 5.0 5.37 9.20 7.22 5.59 €.05 3.33 3.1 2.57 59.10

Average net

evaporation in

scre-feet for a

water surface area

of 98 acres

1951-54 21.7 26.1 43.7 Wh.1 43.9 75.1 59.0 &5.7 k9.4 2r.2 25.8 21.0 483

Equivalent cfs 0.35 &7 T Th T 1.26 .96 Th .83 b A3 .34 0.67
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