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DOUBLE !.()too'iiiN FORK IIUZOS RIVm 
BF.T\'EEN LtJBOOCl< .urn BlJFFA!JJ LAKF.S, T'ElAS 

PURPO§I 

The purpose of th1• in.e•tigation vas to study quantity, quality, 

"ftd poaaible souroer ot the low nov and Bf.)rlnl inflow of the Double 

Mountain Fork or the Brazoa R1 ver between th., Lubbock se\18~• dispoMl 

plant, ) miles southeast. of Lubboolc, and a County Road crotdng about. 

15 miles dm.'ll~~ and 4.2 1dles northeRst or Slaton, Lubbock County 

(rig. 1). 

FUiLD b9RK 

P'ield wrk w• 1ni1.iated b;r the U. s. Oeologioal Surve7 ln 

cooperation with t.he Texas %"'t.e Board of Wstl"r Engineers on 

Ml!lroh '~, 1952 am completed March lA, 1954. Measurements of the 

nov of the river vezte Mde at eight designaW pointe. (See fig. 1) • 

HeRsureraoent.s were mede at irregular intervale over t.he two yeAr 

period. Chemio~tl analyses of samples obtained were Made by the 

Quality ot Hatflr Bronala ot the Geologioal n~vey in Aust.in, Tex. 

Resulto of all dieebllrge moaour*tnent.s l!l~de at re~lar observe-

tion roints l'lre oontainef! in 1.able 1.. Retrults of the special 

seepage inveat.igqtion mft~e March 4, 1953 ~ra in t.Ahl~ 2 ~nd loo~ t.ione 

sre shown on msp fi~ 2. Chemioel analyses snd oo~snon~incr 

diBch~rge Measurements ~re eontsined in teblA J. Ch€rrioel nn~lyaP.s 

of ~tsmples aollect.m during the eeapa~A invesU.rretion 'lr~ in trtble 4. 

The Geolo~c~Jl S~y msint8ined a etreomfloy station from 

Sept6mber 1939 t.o September 1949 on the Double Mountain Fork Brezo8 
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River ~t the lov~r end of Y~oKen~ie StAte Pftrk and 2.5 ~ilea upstream 

from the s~wage diapo3sl plnnt. The discharge recor~ for this station 

is contained in table 5. 

Prec1·,11.at1on reoords from the U. ~. W~ather Bureau nnd Texaa 

Agricultural Experiment Si.stion at Lubbock are ~ven in table 6. 

Tho Lubbock City~ounty Health Unit m~~tdtt a bocteri~l anel.yaie 

or three sota or lMter samples taken tram tho river in the observed 

area durin~ June And July 1J5). A renort or the Hel'llth Unit Atutjy 

is P,iven on Pa~e 13. 

G!':NEML 

The elevAtion of the river berl at the unper end of the r0~cb, 

site 1, is about J,lOO feet, and shout 2,700 feet et t.he lower end, 

site 6. Tho river flows fir~t through e rPlatively tlet vnlley end 

into Ill nnrrow Ol\nyon at Ruffalo Lakes. ThP canyon beoOTT!eti deetpflr 

~ownstreem ~ the ~lainft an~ at the bAs~ of thn Psoarpmont below 

Buffalo LRkea rR'lidly ehnnges to a wide nlle7 11ith large overrlo\1 

nr~ns on each !t1·1e of the rivor channel. 

Soepe and s~rinRa ooour in the river ~d in the reech etud1ed 

And t.he flo~ grftdually 1ncreAees from the u~er end of the reach to 

Buffalo Lakes. Below site 4, (fig. 1) which ie below the lowPr lftke, 

the 1ncreAee in flow beo~e• lese And no ~pr1n~s ~re tn «Vi~ence at 

the lever ~!tea 5 end 6. 

During the ~eriod or 1nv~st!~t1on the rivPr w~s never ~ry nt 

the uo~@r end of th~ reach, site 1, but was fr81uently dr,y at the 

lover end, ~1tes 5 and 6, enpeeially during the a~er months. 

Looel residents stRte that in eArlier yecrs, nnd ae for baok 
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•• 1966, Double Mountain r"'ork and Yellovhouae Crttek, an ~atream 

1.r1 bui.ary, not.Md oontinuoualy through What ia DOV MaoKensie :3t,a1,e 

P~trk in tbe oity limiu ot Lubboak; ho'"'over, basic daiA are not, 

av&il•ble for thllt e&rly ~er1od. There was no tlov in the PArk 

81"H during the period of 1nns1.1pticm exCMPf, during an4 i-.!1-

a1.e}7 ~trt,er nbst.antial ra1ntaU. (Sett table 6). 

The diaohargoe record (table 5) for the former ei,etion iD 

}Ael<4mzie S1.n't-e· Park nhowl that runorr at that poi!at oeourred onl.7 

dur1nll! ~nde or heavy l"!inf~tll. TberP. waa no nov during 1a or 

the 121 MOnths the station wae operP-ted. The avernge diaoharge 

tor the l:l year !'8riod Of NOOl"d WS l.(Jt ofa. 

sr.;w&~ i)IS?OQAL PLAlq 

Tho sewlftt disposal plAnt of the City of Luhboo'k is situated 

on the right blink or the river nee~r the u,per end of the re'-lob 

inve!~tlgatM. The efnuent ot the .,lent, about 6-e~ 1D 1954, la 

not n1aohar~ into the river. It is ~ned tron the dlapoa~l 

pl~nt to thrfte neftrby enrthen stor6~e tenia end uePd for 1rr1g~tion. 

The auper1ntenr!ent or the """"~e ci18"'00t!l plant atat'kl thR1. during 

ooutNo\1on or the plont (1?4o-l.l) ~tmd vatt~r aeepa~ Wftll ao 

aooious that jt vaa neoe·•oary to 1n:.tall a 1 .. -tnoh tile dr~tln alone 

the OUt!ide or the found~t1on Of thft ~rtlUftnt bftsin Rnd puM~ bouse 

to 1nt~rcept a~ o~rry orr thi~ abundnnt flow. This d~in ia attll 

in place end still dischDr~ea into the rivP.r. Theorettonlly, no 

effluent reaohea the r1•er, but the 11~oharge from this ~rs1n is 

contaminated al!l ahovn by the oootP.rlal 11nelyeea r"'..Ade by the Lubbook 

Cit7-County HeP~lth Unit, The laborA't.o!'J of the Health Unit. Mde 
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bacterial Anal~cn of thr~e seta of ~~r SBMples tAken from the 

river in thP. vioini ty or the sewP- ~e disposal plant anc! Buffalo 

LAkes during June ftnd July 1153. (~ee report by f:. L. Reclf'ord, 

Director or Labor~tory, on pa~@ 13). Bo~ever, this contamination 

is not serious sa it nraot1oally dtsappftare about 1 •1le d~ 

stream from the ~is~sal plant. 

In ca~~ or f'-lilure of any or th~ er.nuent nUJn·)s, wh1.oh suppl.1 

tho irrip,ation store~e tanke, a ~~ss canal, ,arallelin~ the 

rtv~r nlonr, th~ ri~ht bAnk, csrries the sew~r.e effluent from the 

plnnt to '1 ~oint AboUt. 2, ')'10 feet downstream WbE'J"e it ie nUII'Ied 

over tht~t river into an emer~cnoy lake formed by en ox-bow bend or 
tho riv~r •..,rhi eh baA been demerl nt eech enrl. The riv'lr by-passes 

this lnke throu~h a cut chennel nnd thero is no connPctic>n betveen 

them. 

ThP. P.rfluent, • .. rab nome e vception, ie used ror 1rr1p,eUon all 

YP. '"·r. ' 'hen not R.-,tuelly in use snri not be1.n~ stored in thE' three 

P.nrthen r.torn~e tnnks, the ~~fluent is allowed to run into several 

•..tr.-t we~ther lakes or .into " sf'!ries of' terr~tee rlitehes on th~ left 

bank or the rivPr. Undoubtedly, much or thi~ watP.r is ~tbsorb~ ~ 

the porous alluvial 9oil nnd rtndn its way into the rtver ea is 

evldcnoP.d by l~e numerous ~ee~s and anrin~~ slon~ the riv~r channel. 

F .. XISTING pAMS A ~iD LAKF~ 

The two Burtalo Lakeo ere priwtely owned nnrt comprise a 

reere~1 ti on 11r~o !'or !'ish in~, boaUn11,, swimrninr: ~tm c~mping. The 

lokf'!s JJre oi t.u• 1,ed in the centrFtl Pllrt of thl'! art:!" inveatignted. 

The upper lave, No. 1, is the ler~er a~ has an uncontrolled snillva7 
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63 t..t. loq a1. 1Jae 1'11111. eDt or t.!w da aact a 6-taeb cnt1,l.t, pipe 

vi1.h valn at. 1Jae lett. ... !he lover lake, lo. 2,. •• an tlftOODUolled 

ep111,..7 25 t•t. 1oq a1. the Pipt, lftCl or ct., u l.S-1nah oorrupt.ed 

iroa cntl.Yert. piJ»e vi\h "1" a1. t.be ri«ht aDd, aai a l.O.tnah aaei--

iron pipe aad ftln at. the lett. aDd ot de. 

Duri.ng Ncw•ber 1953 a MV d•, lo. l, vas GOMtruo1.ed at 

meaaurtna eit.e Ito. 4 abo\1\ i Idle dovnst.rMil troa t.be preriou. 

lovezo 4D, llo. 2, Tld.e new d• Sapounde vetn 1.ba1. ~·•e• 0.. 

llo. 2 ad 1.be tatlDv hw ....,. aDCI ~Prln~s on \he l.tt. beDk l»-

1.wen t.ba t.vo 4Ds. Por aofttroUed relaaeee Da No. 3 ne ·26-

laoh oaat-iroa pipe ad •lw aftl! a 12-1aoh 00ft'UP1.ad tron pipe 

vi1.h nln, la tmoon\rollad eerrioe eplllw7 SO teet loar hlle 

bee anaft1.a&t 1D rook em U. Pipt. bank, llllld ua 'UBOODt.rolled 

•.rgaq 1!)11lw7 60 teet. 10111 baa ben aaaYaW irs eart.h on the 

lett buk. DuriBc )'.a.-ob 19'-' a fourth da vas aoaet.ruotad about. 

800 teet. dowet.na ti'OIIJ Du lo. '· It. le a low WDMl da aDd 

h111 tOW" out.let.e, 11 ,_b,oh oaaWron pi~, a 12-tnch o~te\-lron pipe, 

t.wo 12-inch bJ 12-lnob 1.lle oooSu11.8, all o~ and at. 41ttereat 

el.ent.lou, ..S an unoontrolled apillvay 20 t'eet. l<ml aut. in eer\h 

on t.he ri.pt. bllalc, ln eerial phoi.op-aph (til• 7) show t.he lakes 

as t.b~ ~ a!.ait. The 4o1.1Ad liMa show a ~ropcaed ne., dwel~cmt 

wbioh will iaaoJ-pOPilte t.he t.hret uPPW lfll(es 1~ oM lezoge lr~ke. 

"''A!GpM 

Dieoharp .. ...-ta1.a vve .-dent el~1. dee1.,.1.ed po1a1.e 

a1. 1zoreplar t.at.nale d~ \b period Qf tJd• trtna\ip1.ioa. 

The reeult.e an Uat.ed ta ·i.able. 1 Blld· are now on ~pho; tt.pree 
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J-6. The t1ov at site C is fran 188PII aloa, tbe riftr bed. nov 
trom the rouftd"tton drain tit the :Je\lnge dlapoaal J~lant, eite 02, 

ia priJu3lpel17 1'rm umerp-ound aouraea am ooatri but48 • 8Nll 

but stet~d)' f'l()V t.o the ri Yer. t'JCtepa em ~,. 1 aOJie tl"'OI the 

O~llala rormation and aort~P rrotn neerb;Y !rript.tcm, add to the 

river nov t~nd at e11.e 2 results 1ndio11te e 11vail•blo att!"'l7 ot 

about 2 or.. Rl•~r tlov ~aselng th1~ nc1n1. is stor~ in the 

Buffalo X.irell, Oiaohattge at !d. te ' !a the renult of nov OVflr the 

spillway and release ~ the outlet eon~u1t or the ~uer d~ plus 

• tm~all !!mount or eeepege. The rlov at ~~ te 4 11 also f'J"Oin over 

the aplllvar or releaue ti"OIII the ouUet. oondui1. ot the lower daa 

nlus latlow traM the Ot~llela fo~tlon along the lett bsnk. 

Mditional ~ov 1'rorll the Ogallala tort~atton alon~ the leN. ~nk 

entPre the r!v~r belov ait.e 4. Th!a tlow is l..,rgely CIODBUIIIM b7 

site s. No lnoreaae 1Ja t1ow was found betweMl altes ' and 6. 

Results ot the 8M"PII~e 1Dftst1gat.ion aade March 4, 195) 

indlaete a grar!ual lnoreASfl in nov f'raB the 1.n1t.ial oite A 1.o 

site 2 at the bel!d or the uuper Bttrtalo Lal<e, AU nov paslln1 

el te 2 ~·8 into the Buffalo Lakee. ~..omtt or thle nov apilla aDd 

passe• dow.t1-eaa ai. ttaea. (Sf!e table 1). 

RAIHPALL 'NP fYAPQSATIOU 

annual ;>rea1plt.a1.1.on et Lubbook l~oultural Experiment ~ ;t, ""tion 

tor 4) 7•r• or record, 1912-1954, ia &bout 18 inohes. (See \able 

6). The mojor l)Ortion t'•ll• .,urin« the J)erlod April to Ootober. 



Thin is also the ;')erio.:! of P,rentf!81. e-ta~l'fttion, The teaperot.ures 

during t.hia ?eriod are uaually high ed ttt.!"'niJ vtnde trequent.l7 

J)l"tm'lil. Ul t.hene rnet.ors uke waiter loiHS high and runorr low 

durlftl t.be s\rl'!ler months exo-.pt during periods ot beav,y n1ntall, 

R~rds ot tm~J)Or-.tion collcet.ed for the y,eriod l?Sl-54 at. 

t.be Tmraa A~ioult.ural 'F~erirn~tnt. ~t~t.ion at. Lubbock, Texaa were 

turnished by 041'-ln Bloodgood • U. s. DeJ)r:;rtdnent. ot A¢oul1.un, Aus1.1n, 

Tuas. lTIJ'fl~l monthly and annual enporstion ror the period, •• 

detC'!II.inWI fro. a P-u.reau or Plant Int!uatry type pan, oonvP-rtec! to 

loss• rrom a tree v•ter s~raoo are 'fiven in table 7, AYers~ 

armual ~~~" evaporation foro 1951-54 ia ~ven aa 72.19 innhes, 

lverege annual J"sinf'All for tbftt p~iat! was 13.09 1nehes in compnrlaan 

with the av~r.ge foJ" 1912·54 ot 18,33 inches, (See table 6), 

Therefore, the awrege rlnnual net. evaporation for 1951-SJ. wna 59,10 

inebee, ~veraP,e monthly 6Vapor~t1on loa~es and e1uiYnlonta in ora 

tor a vater-suzof"aoe ares of 9S Acree are. also given 1n table 7, 

The eurfaoe ar~n or the t~Jo Bu~r,lo Lnkea AL ap111va;y elevation 

t s a bout 98 '-'OI'el. It 11. ia aaftUIIed thnt the dRta on rainfall And 

evaporst.ion oolleoted at the Toxaa A.;~ioultm-a1 Experiment St.ntion 

a\ Lubboek 1~ ap~lioable to the Butf'Alo Lskea, the net ftYera~ 

annual 8\'II'Pf)rnt.lon from the lakes for 1~51-54 vae 5<l,l inohea, or 

48.3 aore-reet.. This represents a ret.ft ot now of '1,f:/1 ora. The 

max11lnJIII net avongtt J!lODthly en~rat1on for 1951-54 vaa 9.20 inohee 

tor June, or a rat.o ~r flov o! 1.26 ora. The only t~a thft measured 

lftn.ov 1.o Duf'talo LakH 1 during the period or this inYea1,lg1'1.1on from 

Ma~oh l<l52 to Marooh l<l54, vae 1eaa than 1,26 ora ves in !iP.pt.ember 1952 
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and in June and Sept•ber 1953. It ehould be notf'Jd 1.hat the rain

fall tor Septe~~~be:r 1752 was 0.90 inebe:~ aDd tor Septemb8r 115) was 

O.OS in oc.porlaon vi1.h a 44-.year aov.,raiJe !"or S.-ptember of 2.60 

1nehes. 

CONCLUSIONS 

Meaaur•ente of i.ntlov to the upper Buf"talo Lake, eii.e 2 

(table 1) 1Ddioate a fairly dependable su~ly.ot about 2 ot1 rro. 

the s"rln~e And eeeps. The lakes e1.or'! enough noor1 water t.o 

rtll'll8in praoi.ioall,y Ml mo1t of the time. It n!'pears that the 

inflow tram the aprin~s ftnd aeepa 11 sutfioient to offset evap. 

oration and transpirstion los••• un1er eonditiona existing at the 

time or thia inYestiaation. 

QuALITY or · .. &Tm 

The rollowing diaauasion on Quality of Water ~~~~ prepared 

by Burd~e Irelsn, District Cherdat, u.s. Geological Survey, 

Auatin, Tex.~ 

Reoordl or the discharge IBMSU%'811ttmts l'lnd analyS~B of the 

water suplee ~Yen 1n table 3 fUrnish the base ciRi.a for the 

oonolusions for thie seotion or the report. 

'l'n>ical IIMlYfte• or samples oolleeted fl"'!! City or Lubbock 

and Reese Air Forae Base vella obtained ~ram the tiles or the 

Geologioal Suney are el.c tabulated in 1.8ble ) tor y:rurpoee or 

oall!pft ria on • 

A large portion or 1.~ water su~lied to the inhabitants ot 

a oi\7 is discharged to the s"'vera. Some inor·eaae of mineral 

oontent beoauee of a~dition of ~stea and evaperetion may be 8X-



pected so that. the ernuent froa 8 sewage diapo•al -plant will be 

aom~what higher in dissolYed solids than water furnished to tho 

publio. Dooomooaition of sew~ge tends to inoreas~ the nitrate 

content of effluent eewege waters 90 tbat high oonoentr.t.ions at 

ni tnrl.e in vater in t.t st:r"Oam may 1m1oat.e inflow or se...,age 

ernuent.. 

The channels ot both Double Mountain Fork am Yellowhouse 

Creek contain alluvial matf3rials capable or abftorbing and trane

mittinl considerable quantities or vat~r. Some or the water used 

for wat~ring lawns, vash!ng onra, washing strftets and for other 

purpoe~s is undoubtedly ~bsorbed b,y thie alluvial mat~rial in the 

City of Luboook ond mtty be the souroe ot paM. of or nll the mall 

flot.."s T')l'ettent in the Double ~foun~in Fork abovo the se\oroge dieposal 

plont. This seepege water, no doubt, is eome~hat oolluted rrom 
VArious souroee and the nitrste content. snould be .~eater than th~t. 

of Lubbock oit.y voter but les ~ than that of aeepa~e wator in the 

vioinity of the sewa~6 disposal ?lont. 

The analy~~s of ~tor rrom vella su~,ly1ng the City of Lubbock 

and Reeoe Air Foroe Base (table 3) P.re representatiYe of the types or 
ground water near the river ehannel AM or the VPtters which !MY ws1A 

into the streams or ~oome part of the Affluent from the sewage disposal 

plant. 

It will be obaer.ed rrom table 3 that there is a oonsi~erable 

vnriation in the quantity ot ·~issolvod solids in ~und veters us&d at 

Lubboak. Hovever, as no:,e or the souroos listed oon1.81n more t))a.rt 11 

p8rts ~er million nitrate, the presenoe ot quantitiee oon~iderably 1n 



exceae ot U.t e11t0unt. in tho riYer r..ampl@s pl"'bably indiasted iD

nov or aewege .. rnuant.. 

Reaul ta ot t.he aoepege 1nYcatigr•t1on ot March 4, 1953 r.re 

tabulated in table 4. ~xoept ror 8 BMaller quantity or stllca t.be 

'.18ter at •ita B ia 80Jn8\lhat. IIOro "'1neraH.sed than the wetor or the 

~bboak City aup~ly. Siliaa i• utilized ln eell wnll oonatruot.ton 

by diat.ome whlob GCMI"'I<Oft17 grov in noving WAtPI". H.-nee, the eil1aa 

oon~en~ normally ie lower in ~t.r8~m vetere than in ground vatera. 

The relAti?e~ high nitrRte at site B may tndioat.e ~llut.ion upatream 

rrom the Be\MI{e disposal plftn1,. The wat.nr at this point iB prob!tbl7 

d~riYed ohi~tly from upetree~ •~ep9ge. lnalyaea At. sit.en B and C 

~re nearly alike i~ioeting no new source ot vat~r between Ait.es B 

~nd c. WAter st alt.e D ahove an increase in all eons~itucnt.e, 

indicF~t:i.ng thAt there MY have be.n aOI!!e conoentrati.on by evaporstion. 

The hl~h nitrate ttrongly indiontee aeepu~e ~ the nsar~ aawage 

disposal plant. This is al•o indicated by the anslysi• of v~ter 

~ thA 4-inch tile drain, ~it.e C2 (t~ble 3) which ShOVS & nitrate 

ooncP.ntration .1u1 high es 104 p11rts per !dllion. 'rbe aUght haoreaae 

in dissolved sollda at eU.tts E and 1 indicate no t~n-pori.ent ohan,e in 

water source and, p~rha~s, additionnl eva~oration. Changee froM ei\ea 

1 to ) 1ndiCBte some D~ipit~tion Of oalc1t~ Oryrbonete be~nuee Of 

aeration, and lo•s or ailioa am nitrate, prob .. bl.y because of vege

tat.iYe gNvtb. Probably 1110at ot t.he water cter11'lg Ute rinr betvetm 

a11,H E end 3 1e t'I'Cml the eae aOUPOe. 

~iater at elt.e 4 is obrloualy more dilute than at site ll benoe, 

it. rnus1. OOlite princ1pa~ from ano1,bce eouroe. Tbe •~ring on the 



left bank juat aboye site 4 (table 3) B'\')p&rmltl.y aomea f!'OID the 

Ogall~l• formation beoause it ia not the same quality s1 the ri~ 

wter. It, .or 1i11iler~ derived ani umneaaured IJ)ringa, aould 

account tor the ahanpa. \later at eitea 5 flnd 6 13 ai11ilar t-o, 

but more conocntratM than that at td te 1... "Evapont.ioD am gro, . .,th 

ot plAnts could aooount tor the chanre• in thta atr.\oh or ri~. 

Although the water at. ~rt.ioul.ar T'Ointn ahongea ftomewhet in 

oonoentretion tram time to time cer\ain ~eneral relation• appear. 

The wter at aite C oont.aina rather large aJDOunta of silica and 

nitrate, indieeting growin~ plants have not hftd muoh on~rtunity 

to rm~ovA them. Ws\er rrc. the tila drain ot site c2 1• \&luall.y 

lese oon~entrnted then that at site C ann oontaina more ailica and 

generally more nitrate, indicating probAble a~epage from the sewage 

dispo~al plant. Site 1 ia about 1 mile bPlow the aeva~e diapoaal 

plant. Water at this point hao the hi~best nitrate content. of a~ 

ot the regulRrly 8am~led ~ointa and a high ailioa oontent tor atreaa 

vater. Water at ~ite 2 ia ~enerally leas concentrated than that. at 

site 1. Tbia sugP,eata ~e intlow fi'OII! the Ogollala tol"r!atton. The 

va1.er hero has a lover o~.lica nnd nit.t"ate content than ot aite 1. 

llovever, the ooncentrstiona ot both :dl1o11 and nitrate are higher 

during the vin1.er montha. It is prob"blt" that. pnrt of the change in 

concentration of these aonstituents 1a due to growth ot distoae during 

the wftl month&. 

~:ater at site J ia somewhat reduced in ooncentrntion fl"Oil that 

at site 2. Silica oonoentrationa nro higher nm nitrate con,entrationa 

are lover than that. at site 2 on li'!I11'JY AJDpling dat.ea. There ia aotlle 
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Wl•i.loa ot ~1pita1.1on or aalai• csrbou\e bu1, .011. ot U.. 

deor••e l• probably du.e to gro\lftd-voter intlov. Mdi\lcmal 1DtlcN 

ia also 1.Ddiaa1.ed a\ site 4, aa ~lea a1. t.Ma site ere oc:ma1der

ably lover in oonoeiiWaU.on than \hose at :1lte '· ConaentnUoDe 

o bserYed at site ' are genaralq 111~1.1y gre&\81' \baD tba\ a1, si i.e 

4 but the analJWes are Yr/'7 statlar. The anabaea nggeei. tMi. 

generally there is YeFf litUe intlov be1.wee t.hue tvo ai\M. 

Durin~ period• or substantial tlov, auch ae ~,rll )0, 19521 

the enalysea of saaplee oolleoted at. eii.ea ' end 6 an DeAr17 

iden1.1oal. Durin« })fJriode of lav tlov, water at sit,e 6 il ft!OJ-a 

concentrated \han at eite 5. Thi• inrUoatea DO important, .,.,..S• 

water inflov OOOUl"& between oi1.ca 5 am 6. 

The ohernioel anslyae1 eu~rt the folloving general conolueion•• 

1. Stull nova ocaurinJ! above the :Je\#lge diaposal l'lant or1gilla'

upatreaJB, probnbly in aonAidenble por1.1on rroa waa1,e va\er in \he 

City of Luhbook. 

2. Considerable 1ncNaae• oaour below the aewee di~aal plan\ 

probn bly because of leePftee frc. nesrby irri~tion vhlob usa• 

ern.uent rrom the llewft!8 dlapoul f)lttn1.. 

J. Some ground-vater 1nfiltnt,1on, not deriftd rram •evase ertluent, 

oeoun betw•n Ule sewage disposal plant 11m ait,e 4. 

4. There is DO ilrport-ant gro\lftd-wa1.er tanov belov lite ~. 



CO!fOOIATIO!I 

Report ot Lubboak Oit.y-Count.y Health Unit. Laborat.o17 

by E. L. Redford, Oireotor or Laboratory 

In a brief stmy n.quetrted by J. 0. Joern• •. or the u. s. 

Geological Survey, to o~i11 data on t.be bsct~rial OOD1.en1. of water 

in i.he oreek seven water aaplee vAl"e oolleo1.~ aboye, at and belov 

1-he afMige diapoaal plant of Lubbock, aDd an estimation or the oolt

eerov,eneae p,roup density or a "Most ?1-obsbl.,. W.ber• (MPN) teet wa• 

done on eeoh. One an9le \11!8 oolleot.ed above the eewg. diaposal 

plant, t.wn fr01l1 the ernuent. of the foumstion drain at. the sewage 

disposal plant, site c2, two ot. S1.31.e Highway 8J5, site 1, one 

from the upper pArt of ~per Buffalo LBke, site 2, .9M one froln the 

1Nit111ing area in the lover lake. 

Using methcxls am 1.ablee from "Standard !-1ethoda of Water AM).yaia", 

8th Edi t.ion, the fo1loving are the results or the seven zamp1ea examin~a 

~ fgill1s ~ gglJ.m~~ism ~i~a u~. ~m. fmm:bl• lfUIIIhm-
per M111111ter ot Vator 

Juno 10, 1953 foUDd'ltion drain ernuent o., 1600 
JUJ\e 10, 195) StAte Highway 83S 1"'" 1) 

June 17, 19S) Aboye a~•ge d18901Sl plant c lJ 
June 17, 19,3 Foumnticm drain effiuen1. c2 1600 
June 17, 19S3 State Highvay 8)' 1 35 

July 1, 1953 Head ot UJ)l)er lake 2 0.78 
July 1, 1953 Lover lake evi.mming &reft 2.2 

We bave been unable to find, in ~nra1lable publioetions, data 

for a comparable situation. However, eome tir.uree tor eampnrteon 

msy be found in a atudy on natur~l bathing wnt~r• b,y (1) Steyensop, 

Alb§d, B· J •Stud1ea ot :Bathing Wotl":r Quality Rm lteelthtt in vhioh 
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t-he b!tblftl wa1An were tOUDS to han MPN'• nr.rias« tr. 0.91 to 

71.0 !'t'ta •illiUWI". ey uaiq thHe ftcvee 1\ wU1 be len \bfti. 

0D17 the etnulftt. f'raB t.he toundnt1on 4rain ahoVII b!gher bao1.lWial 

m..be1'11 than na1.urel m~~rnin« va\81'. !here are •JU' NSIOna ~ 

the •1.•r ~ 1.he t'oun4a1.1on drdn oontaina ttre~i.w m.be"' ot 

baotena. Among theee are a lerger mabere to s1Art., .ore ol"ganio 

111n1.erial tor tood, near ideal gro\lth \epel'lllt.ure .. , le•e natural 

en.tes, and laok or l\mli~h1.. It. will be seen elao that wblll 

the ws1,(!1r raeohea StAte Highway 835, aU.e 1, the Moa1. Probsble 

MUI!ber (K>tn has returned to •!'nro:d.mately 1.he lllae •• t'oum above 

the •evac• diepoaal -pbnt. By the t.iM the vatter hfta reltcbed the 

lake the b.o1.~rial aowrt. hal dro'PJ)ed to le!'s than 1 l'81" millillt.• 

vh1oh is better U.n t.he be1t natunl b1Jt.hing vater in the .-. 

....UOMI! stud:. 

or l&ll!])les under 110 ftenrly the same oolkUtiona. For exut!'le, what 

would the MrJ~ '1 be vhen the creek wa 0111, or bAnks after a he'~'¥7 

ra1.n 1MIQ' mu~ .. upatrMm or flft•r • hi!'")' n1n in dOltlntoYr. Lubbock 

·~ atom eewere ,_.. tlowing? HoweYer, it 11 our oi'inion th11t 

the effluent rrom the toun4et1on drain at the sewn~e ~io~sal 

plAnt Ml 10 little ef~eo1, Oft the blaterial tlora of 1,he creek aftd 

oould be treated t10 easily tblt 11. needa DD eericua conttident1o:n. 

(1) St.nengop, AlberS. II•, •st.ud1• of B~1.b1ng ~:at~r QuAlity l'lM Health"J 
Aaerlaan Jout"Ml of Health, ).Jay 1?53. 
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. . 
Mitlol paint of)out 3 lllilts _._.. at UModi, Ta, ..- 1,900 ft._ ...,. ....., ........ · 
0.08 ........... lllitiel poiltt, A. ... 3 ............ oi LIMec* ... ~ ft-- ........... ,...,. 
LAt 33• 3', ...._ IOC"41', 0.21,.........., ...... .....,, a. .. a.Mrt .. .,..... ,.... -...eoo tt-..- ..._.. ...... 

Ca L..at 33'" 33', ... IOC"48', 0.28 .... ..._.,...,.....,A, floll "'- ~lw j R ... _,..._. ............ ...,. 
D 0.57 .... .._ 11111t111 paint, A..., 3.5 ........... II L1M1ca ... 1,100 ft..._ ............... . 
[ 098 ..................... A. .... 4 ........... oll...!Md ... S,300 ft ............... ...... 
I &At~U~ .... IOC"q-54•, US7 .... .._.....,,..., &. .............. as,U-. ........ flfl.IMiecl,T•. 

TEXAS 

Ooubl• Mountain Fork Brazoa Ro v•r 
n•or lubbock, Tta. 

A,.o cowered IIW 
t~ i a r•port 

I 

2 &At 33'"51' H" ..... 101"45'541" 6.921111n .................... A. Oft St.te ..... a&, '1.1 ............ fll..IMKtl, Ta 
3 LAt 33'"3( ~ .... 101"42'24~ ....... ..._ ....... ,_.,A. )lltMIIII .. _. ..... UIIIIIIc. 0... l!SIIIIII......, fl SIIIM, Ta 
4 LAI33'"3Z'ou-,-..IOC"4t'M", .. 4l .... ..._ ..... ,_., A, .... o.!S ...... _._ ........ ~ ............ fiS.....,la 
8 LAt3,.'¥J'~-101·5~ 12.0 .... 111tw .... ,_., A, .. ,.........,400, 5.5.......... ,T • . 
• &At 33"29' 2r,-..IOI"ST 2T, 15..0 .... Ww ..._. ,_, A. • c.-, ..... 4.2 ............ fll -· 'hL 

flt•r• 1. ,.., •• •r•• ••••re4 ~' tllle ,.,.,,. 



T E X AS 

Double Mountain 'orll lrozoe ftlur 
neor Lull-ocll, Tea. 

orto noor L Yllllooll 
ltWIIe ditiiiOeol llltnt 

Locetlone conftrfll to tltott In tollle 2 

I CALl I '•et 

o•----~a~aa ...... ,.ioo 

,, ··. 
!t-', ·, , ,, ,,~,,,., 

i ,• .. ., .. ,, ,,, .. 
\ 

... 

A lnltlol polllt, about 5 111iltt tou111tolt of L11bHcll, Tea., OIICI 1,100 It ollowe ltwoge dltPOHI plant. 

· ........ 
•. 

i 

! .· 

I 0 .01 1111111 llelow lnltlol poiftt, A, aut 3 "'"" touttleott of L11llllocll IIIII 1,500 It above 11woe• di~po~ol plant. 

- .~ 

C L-' n• 3$, 1ef1t 10,.. 0 21 mlltt btla- lnltiot polflt, A, • wtwert lfl "'w•• rood .... 100 It olloft dltpaMI pe.nt. 
C1 L-' 35• u: I ... tOre 41; 0 .21miltt btln Initial point, A, flo- frMI 4" foundotllfl dreln Gt ...... dlepotol plant. 
D 0 ,17 llllloo llolow Initial 11o1rrt, A, •0111 1.5 mlln IMIIHtt of Lubtlocll 01141 .. 100 It it.._ ltw ... dlepoeol IIIOnt. 
I 0.11 alloo llel .. lnltlol 1101,.., A, lbollt 4 ~t~lln touthtott of Lultllooll oiMI 5,500 ft ...... ltwOie diiiiiiOtal plo"'. 
I Lot n• 52' 54'; ion~ lOre 4t' ~~ Ul7 miltt btiOw i nit101 point, A, on Stott Hip~ 155, 4 .3 mUtt tou111tolt ot Lubbock, Til. 

"'"'' 2 . Mop of ttto ntor Lullllocll UWOII dltpoeol plant . 
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Table 1.--DiseharP,e in cubic feet t>el" ~cond, Double Mo1m~atn Fork BrazoR ~iver at looationa shovn in footnotes 
to 1.a .:le. Initiel :Joint, A, n~ut 3 milan S~ of Lubbock, Tex. 

Dt!te c c 1 2 ) 4 s 6 

Msroh 4, 1952 1.'n 2,79 2.Jt;b 1.04 0.64 

April J, 1'152 1.1'5 2.<'4 1,A!b 2.10 2.02 

April )0, 1752 2.'JO 12.2a 22, ')Rb 39.2a 57.la 
June 10, H~2 1.69 1.64 .12 .36 .o1 

July 2, 1~52 1.92 1.?9 .22 0 0 

Augus1. 5 , 1'~'>2 1.68 1.57 .18 .10 0 

s~:~t8!1l~ J, 1952 1.64 1.15 .29 a 0 

0~1.ober 6 115.2 2.ll 1.65 .50b 0 0 

loTe!l!ber 5, 1952 l. n 2.')3 ,6lbc 0,98 .71 0 

Dec6.1ber 2, 1)52 2,11 3.92 .3,21bc 4.16c 2.91 l.RO 

Mllroh 4, l<l5J 0.17 2.~6 4.32 4.37he .47 .~o .70 

April 14, 1153 .11 .en 1.~0 2.89 2.02b 2.06c 1,82 1.65 

JUDe 10, 1g5J ,18* ,')6* 1.'32 1.13 • 25* .28 0 0 

August 3, 195.3 .:n .04 l • . d 2_.!.7 .21 .09 0 Q 

Septern oor ]8, 1953 . :)6 .04 1.74 .~~ .1J* . 22 ,., ') --
loT~mber 36, 1~53 • '~ , OJ 2.17 2. ~4 l, ')6b 2.~t2bc 2.45 1.2S 

J8DUSry 21, 115/. ,"'J5 .~4 1.83 2.72 1.83b 4.60bc .21 ,0.3* 

March 18, 1954 .n .04 2.16 J.62 l.~Rb . ·15* .J6 . ~J· 



Table 1.--c~inu~d 

e ConteinR run-off !rOM loeal rai~. 
b Wat~r flov .!!11;! over spilh:R y 

o RelP.ase throu~b outlet ao~duit. 
* Result o~ field estimate. 

LoC!tione c;ortes??nl!ing to !!bsm: pwplwrs 

C LB1. ~3°lJ', long. 101°4?', 'J.21 l'l".il~::! bto!low "tnitiel ?oint, 1:, at culvert on ~1rivate l"Md about S:>O rt aboTe 
Lubhock ~e"' ... -og'!l d1 ~:x>sel -oVmt.. 

02 L•t )y9 JJ', long. 101°4S', J.28 miles below in11.1Rl ?Oint, A, f low from 4" foundation dr.ta a\ Lubbock sewa~e 
disoos~l nlaut. 

1 La\ 33°32'~", long. 1~1°~6 '54", 1.67 mil~~ 
of Lubbock, TeJ. 

2 Lat 33C:.3l'J6", long . 1:11°43'36", 6.-n ;riles 
or Lubbock , T ex • 

.3 Lei 33°31'46", l~ng. 1)1°42'24P, ? .42 ~il~e 
Dmn, 7 0 5 mil•s no!"thveat or ~nJ!ton, Tax. 

4 Lnt 33 J2'0Q", long. 101°41'36", 1.42 mile~ 
7. 5 P.!1$~s norJ,hwes.._ of S!a Lon, T~;<c. 

5 Lst 33 30'42", l.:m~ . 111 3':) '36", 12.0 ~ne~ 
or Sll!lton, Tex. 

6 0 0 L8t 33 29 '27•, lon ~ . 101 37'27", 15.0 ~ilea 
31.aton, Tex. 

~lov initial noint, 

b<."l0\1 initial ~int, 

bela,. initul :)Oint, 

below in1.1.id point, 

.bf'l01i in1t1sl ':)oint, 

b-:-lo•,.r ini tial ':)()int, 

·', on Str.te h,_ ~h\~Y r-'35, 4.3 miles oouthee51. 

.\, on ?t~Le Highway ~15, 7.R milos sottth•ast 

A, juat below the upper Du!fslo Le~es Ine. 

~., ~bout t ~ile ~wnstr~sm from lover dal!l, 

A, on : tP. 1.e Hi~h~ 4~1, 5. 5 Jniloa nort.h 

A, on County ~ed, 4.2 mile~ northRnst or 



Tsble 2.-Di R~h!'l r ~"' E' mft<;~ "· ur~- l"!"lt.s t n :","'t,' .. !'!~ tn" ~ f'"' ~; P. n , on Jcu ''le }~ ' Untcir: :-'·) :i"k Brf•?.O~ :Uve:- i'!"or .J :u ilos belov 
19t h :11., Lubbo ,.. ' , T"x . to 4 .2 :-·i l r·:: ncrt ~ 0 .~ · ·:..:-" :· , Tr--x • • ., c-1i3t nne,. o f l'i.') ·· :ilE't; . 

. -" Disohar~e in eecond-fPAt ll II ell.,.. .......... 
el ... Ill ............ .. S1.r• .. ~ Inea1.1on _s a ~.: It ........... ~ Main GaiJl or total 0 ! .-: 0 f • ;J p . str£~ lose in ~h .. 

~ 0 
P · lllM section Loa• 
~· ;11 

195.3 Do'..lblP. Mot.llltl!in Fork A ~bout 3 r.t1..les SJ: of Lubbock, T P.Y.. , nnd 0 0 0 0 ...__,.. _/,. BrAzos ~1'Yer tl. .~ rt nbov<" ~,.. . ''t " -:> nis :~o5al olJ.Ul1. .. 

' 6 B ~bout .3 miles S l~ of Lubhook, end 1,500 o.oa 0.10 + 0.10 .o.1o 
lrt above '38\.i6~ di3Y)()SP.l l~hmt. .. 

}. do c ~b<,ut .3 rnilc21 ~ of Lu'bhock and S')() f1, .21 .17 + .'Y7 + .17 
~tl::>OYe St" w'!;>e rl i :;ooa r. l •)11\nt 

4 do D ~.bout .Jt Jniles SF of Lubr oek snd 1,100 .en .54 + .J? + .54 
irt belqv Selr!'\~0 disnosd u:t.•"Lt .. 

4 rt.o !; lbout 4 mile~ ~F of Lubb~ek ~nd 3,310 .~ 1.1 .. 2 + .~ + 1.42 
N. bf!lo\1 se'.rn~e 1i8ji0Sfll ~l<~nt !Uld ·70.'J 
~1, .'bJUoy. er.~•r •·cn~v lake. 

4 do 1 4. J ~ill'ln ~ of Luhbook at 5oth St 1.67 2.26 + .1!4 + 2.26 
~.,..,..-1,-:a (St.Att'l Hi"hwlrv 815) 

4 do 2 7.8 mil ell .' ~:- · or Lubhocit on StRte A.•n 4.32 .. 2.06 + 4.32 
H.i.ltbv'-lv f3., '5 

4 do 1 17.5 l"" ilf!~ t~ · or ~n1lton, 
lbnl0\1 U"~Pt" :'J~ 

'l'ox., jnst !'. . 42 t. .J? + . :)5 + 4.'37 

T~e ~ bo-.~ .,..,.t.,.r i s stored in Bur ~·elo L~ es . 
-- -· -4 do 4 7. 5 mi les Nt' "J .- ··:18t'"'n, 'l t <>t<.t. :i u ile ~ .42 .47 + .47 + .47 

llr> low lo-w_~l" ~l!L.. 
4 do 5 5. ·; l• H~s r; of ::-:h ~ . or, o ~ . ~ · v1te iUJ,.d 1-? . 0 . ~') + .JJ .. .~o 

~"). ) 

4 ·io 6 4 .2 :'"ilNI X or ~ht.or; on Cou • 1. 'tosd 1 ') . •) .70 + .In + .70 



Table .3.~hem1oal ~tnelyAes, terrperatures e~n1 corresoondin~ discharges. 

U-'"'CATI •. n.-sue c, lAt 33°33', lon~. 101°48', o.:n miles below initial point, A, at culvert. on ';lrivote road 
about 800 .N. obove Lubtoo_k seua~e disposal plont. 

R~:ORDS ?.V~ILABLF.~~rch 4, 115.3 to March 1~, 1151 •• 

Temoera't.ure discharge and chEiilioal analyses in parts per million -
s::l - tl - Rsrdrwoc 
0 r... 1:1.: J I C"'\ ..... ... r. 0 " es c~c13 ., 0 GS U GD II! - g '0 
C) - .c :s_g - ~ C"'\ ..... 
5 0 §6 - tl.? 0 0 ......., - - - r-4 

' 
~ 

., N - ;:;.:: 0. 0 ~ ~ - C"'\ i c: 
r-1 Cll ..... c c - - - • ~ 0 IlL. ~ 

., 
0 

~ 
't1 v"' ...-! 0 ~=t ~ (/) ....... - ID 

0 ()- t 'l ........ 
~ ~ ... • c:l ......., - 1 r:: 

i o~u ....... ~ Cl tl IP .8 fo.-1 ~ ..... f;:: § .... - ., 
.8 • "CC "C' • ~ 0 ... ~-

c...~ llf " § ...... s:= ~ .... ....... ~ ... 
IP ...-1 \I'\ u I ..... tl .8 '"' as .... ~ I! 0 ... e; 

Cil 0. 1:1 1:1 O~N .... C:.' §: ....... § c:: f.-4 0 g t'l 

' 
0 ., fJ ~'o tl 0 r-4 ..... 

~~ "' C) 3 :2 .. ., r:: ., Q) :a p.r:: ~ ....... c ::2 
., ..... £;:! .... .... 0 :i n f-4 x- tr. ~ ~ Cl) 0 0 c:l Cl) 0 :.!! n E-o 

Mar. 1 .. , 1953 42 0.17 R.5 1,800 30 60 100 156 l4 m m 2)S 29 1,140 5tn 309 
Apr. 14, 1<)53 66 .ll 
June 10, 1q53 .1~ 
Aug. 3, 195J ?.4 .IYJ 6.4 1, 570 36 (:IJ 1P.7 152 12 714 'Z72 202 3.6 18 1,130 m 262 
S~t. 10, 1<153 (J) .~6 R.4 2,180 J.P. 52 135 2.32 12 .354 4')2 302 t •• o 29 1, )')() 6P4 37-'. 
Nov. 30, P53 57 .~ 2,9&"> 49 5f-3 440 28 

Jan. 21, 1954 JJ .0'5 ~ .4 2,96J 3.3 75 UD 303 16 41~ 556 1.,)0 J8 l,~WJ ~Zl '558 
Mar. 1~, 1954 46 .11 e.5 2, J&J 36 82 1~ JO: 21 453 561 44f) 2S l,P~ Y14 ~ 

. 

8 ..... 
'8 
ID 

1 
"' I) 
~ 

JS 

39 
42 

42 
40 



Table ) • ....Continued 

LOCATlC)ti • .....S1te C2, lRt :33°33', long. 111° 48', C1 .2S llli1es belov initial point, A, M.ov f'rom /•" foundAtion drain 
at Lubbock sevfl~ dispoanl plnnt. 

lW:8RDS AVA.ILABLE.~lo·,ernber 6, 1952 to Mnroh 1~, 19'54. 

Temperature, dischar?,e and cherdcal analyse:~ in parta per million 

so CJ -0 - ~ 

~~~~ 
I ""' lllll2UII ~ Jlo,. .. Ill 0 fJ .., IS 

' - ~ 'tJ as CeC03 u 0 .r: ~ 0 - "" ..... 
c - c 

~1 - tlO 8.- (":' - ......... - - ,... 
~ 

., 
0('1 - ~ 0 0-.t .-4 - ""' i • 

' 
" ..-4 • - :..: - • 0 r~ ~ 

.,., 
8 ~ 't1 .... (.) 11+ 

.,., C.') - - «< 
u- tl) - § CJ 1:1 - - "i Q .,., 

~ o~o - .,, .,., Q ., CD .B ~ t ..-4 s g .... a ~ 
CJ 'tJ '0 CJ ~ 0 ~ ~~ I CD s- .,., ~ .... .,., ,.. 

='- .... ., 
.8 «< .. .. 5 i 

,... 
B ., 

i 10 CD U CH\l ;l c ~ ..-4ft ., ~ 0 ! ' ~ lfH ., u l"'i ,.. 0 :t ~ • 1: 

t! X~ ::z: P.l:..> .... 1:1 l ~i: " .... .... ~ 0 -8. f-< c. (I) CO il tl) 0 0 CQ cr. lir· :z: f-4 

j 

~. 6, 11)52 8.2 1,890 (:IJ 66 71 219 0 307 245 242 104 1,160 456 205 

'·'Pl"· 14, 1953 (>g .rn 
JUDe 10, 1953 .06 
Aug. 3, 1~53 73 .04 8.5 1,8JO 75 56 82 2~ 20 :w. Z74 240 4.4 .30 1,1SfJ 476 161 
Sept. 10, 1953 7J .04 8.2, 1,00 7S 58 84 223 0 )t'6 2S5 2.32 4.4 29 1,180 4~'1 174 
HoT. )0, 115.3 66 .OJ 2,030 60 ' 346 ?-4S 21 

JIUl. :n, 1954 42 .()4 R.5 2,mo /.). 51 126 202 17 334 3~1 Z75 35 1,260 645 343 
Mer. 18, 1954 62 .04 P.6 2,1E:O 56 50 134 2!Y7 20 332 J76 ' 2A5 32 1,)20 676 370 

§ 
~ 

'g ., 
i 
0 
'-< 
I) 
r.. 

51 

Sl 
50 

40 
40 



Table 3.-Gontinud 

LOCATION.--Gite 1, lat 3.3°32'54", . long. 101°46'54", 1.67 miles hAlow initial ~int, A, on State fli ghway 835, 4.3 
miles southeast of Lubbook, Tex. 

lU."COfiJ~ AVUUBL~.--l-iereh 4, D52 to March 1~, 1')S4 

Tenmerature, :Usehar~e ,.nd ehemieBl ana1ysea in pBrts per milllcm 

f: ., . - BanipOf• 0 - tiJ I d! ~ 
~ ra. ... .., c • as coeo3 ~ II t} Cl 

' - g .., 
0 -a ::s 0 - cor-. ...... "" Cll - ~1 - tiC 

8~ 0 - - - - ,... 
~ co N - ;:::: 0 --t r-t - cor-. i • II "" c " - - II 0 0 ra. 0 .., 

• 0 

~ 
"CC "" 0 'E + -.3 U) - - z ! !I 0 o- t :) - § II ! '--' - ! i o .... o - Gl:! -.3 41 II .B • to-t d .-fE § .... ! .8 

., -o "'0 • 0 ... ~- ""'""""'0 Cl Ill s- -.3 ~ 'C ~ ... 
!. "" ll'\ 

c> ~ C!) 

~ 
... liS ... e g ,... d 

Ql ~ II CCIIN ~ 0 Q '"§ ~ '-i 0 0 

' 
0 .., 

I co~ Ql 0 r-4 

~~ 
0 3 :d ~ 

.., • Q 
~ ~ 0 :z: c:l.~.J ... Cl ! as oorl ~ s 0 0 

Cl ~ ~- c. tl) Cl tl. c' 0 CSl ell 0 e-. ::z: 

lo!er. 4, 11.)52 43 1.77 7.6 2,?10 4' 92 172 290 0 452 523 425 5.6 4S 1,820 ?.36 566 
Apr. J, 1952 55 1.85 S.l 2,e60 52 90 173 )01 0 419 54~ 422 38 1,860 '))6 S/.4 
Anr. 30, 115?. 68 2. CIO 8.6 2,00 4'J 82 lJq 251 24 343 453 342 54 1,560 772 451 
June 1 '), 1952 SJ 1.69 
July 2, 1152 73 1.92 
Aug. 5, 1152 ~1 1.6e 8.5 3,100 ~ 63 168 305 22 334 :·42 422 52 1,800 R48 538 
Sept • .3, 1952 74 1.c4 
Oet. 6, 1952 2.11 
Nov. 5, 1952 &') 1.'H 13.3 2,~f/) fJ) 91 175 .302 13 4.39 565 425 44 1, ~90 9/+6 566 
Dee. 2, 1~52 54 2.11 ~.5 2,~50 62 ')~ 172 )10 24 1.20 553 ~ 52 l,'}Q() :1.32 51.8 

Mar. 4, 1953 48 2.26 r.s 2,~00 4)2 ag 164 ~8 24 394 5?.7 .398 58 1,790 894 131 
lpr. 14, 1953 66 1.sn r .4 2,7~0 54 J9 145 YY7 19 J41 '549 410 62 1,~no ~43 ~32 
June 10, 1')53 78 1.32 <; .4 2,P.(I) 50 '"A 16') 30.3 19 441 537 41J5 50 1,J:!40 ) ')5 '312 
lug. J, 19SJ RO 1.21 s.s 2, ';70 (iJ 58 154 290 18 '333 50.3 m 56 l,~t) 778 474 
Sept. 10, 1J5J 61~ 1.74 ~: .• 5 2,~)0 71 91 168 318 )2 433 sJe 412 4..P 55 1,900 916 'f.Y1 
Nov. JO, 1)53 ~ 2.17 ),')(:£) 5'J 56) 450 59 

Jan. ?~. 1954 40 1.83 8.4 2,?70 42 89 160 333 16 4AS 545 422 58 1,880 8?') 486 
Jllar • lB, 1954 49 2.16 s.s 2,~ 52 82 173 319 16 446 535 1.1.0 50 1,8C)t1 )16 524 

§ 
~ 
'0 
0 
1:'.1 

~ 

ii 
0 ... 
II 

0.. 

40 
41 
41 

44 

41 
42 

!.J. 
44 
1+2 

45 
4.3 

45 
43 



,.abla :J....C0n1.1nued 

LOOlTIOJt.-'U.e 2. lat J)0 31'36", long. 101°4,31)6•, 6.92 .Uea below 1n1tiol point, A, on SUt. Highway 835, 7.8 
llilea 80Uth.as1. of Lubbock, Tex. 

RP00T:UJS AVULABL~.-I".areb 4t 1952 t.o Jluroh 18, 1954. 

T ._.,.lt1.ure, d1 aoharp aDd ~1 1 Oil -~ sea 1 n pa 8 per on 

i & - lllrdlle-,...... 

' "" p.. ... J 0 

~ , •• _QsOQ) 
0 ~ () . - , 

~ ¥£ - ;:10 - ... 8.- 0 - - - -::1 IQ 

11 c.. - ;i; 0 o"'* ... - ~ & i ; 
., 

~ 0 • - w: - • 0 Do. i 0 II "" 0 J• 
., Ctl - -0 C1') - g • I - - ! ~ 

._;I i o- - ,. ~ • ., 

I ~~ I ..... 

I .f ' 
'0 "t:l j c li- ' • s- t 'i! 

ID '\1 i ~ ~ i ... a• a ""& • 0 ! ' .. J! OCIN 'iif 0 :a G r:: 
,! tc II V :2 l.: • .-4 ..... s ~ ... c. ~JI~ en 0 

0 0 IXl (I) 0 ... 8$ ~ 
tJl C::· ., 

Mar. 4, 1952 "' 2.79 ~.~ 2,500 19 58 154 21:/J 0 417 479 355 6.0 8.2 1,5SO 778 ~ lpr • .3, 1952 ~ 2.84 a.6 2,540 21 a 159 27S 2) 30 506 )62 S.7 1,rno 75? 
lpr. lO, 1952 6l 12.2 18.5 815 15 35 34 80 6 145 134 92 5.1 505 22S 9S 
.111DIJ 10, 1952 8.3 1.64 
Jul7 2, 1952 76 1.99 
lq. 5, 1952 85 1.57 8.5 2,uo 14 .,52 us 227 20 301 3B9 2')8 J.P. 1,270 614 :34 
Sept.. ), 1952 76 1.15 8.3 2,370 15 59 139 261 u 376 454 ).42 5.6 1,47() 718 92 

Oct. 6, 1952 63 1.~ a.4 2,510 1.3 56 147 280 9 m 491 36S 1.0 1,550 744 ~6 

.... 5, 1952 54 2.93 8.4 2,600 te (f) 15? 288 11 1.25 5'lS YTO 9.5 1,630 715 ~ 
Dec. 2, 1~2 42 .3.92 e.~ 2,700 33 'S1 160 285 16 )a8 513 372 9 l,MO soo 56 

Mar. 4, 19$3 50 4.32 8.5 2,550 20 48 158 28) 18 )60 516 )62 ,.6 1,600 770 ~ 
Apr. 1.4, 1953 6) 2,89 
JUDe 10, 195, 79 1.13 8.4 2,320 16 50 132 255 9 367 443 )12 6.9 1,400 668 J52 

Uc· ), 195.3 R1. 2.47 8.4 2,100 26 52 11.4 247 ~ 293 426 300 4.0 5.0 l,J)O 598 43 
Sept. 10, 1953 67 .88 ~.4 2,.1;20 22 ~ 135 288 1) 332 473 358 4.4 3.5 1,510 l,g.') ~6 

... JO, 195.3 49 2.84 8.4 2,690 24 54 158 ?)'.P 15 316 509 3?2 8.2 1,7lJJ "ffl4 .34 

Jan. 21, 1954 36 2.72 ~.4 2,ff70 26 54 lb.'J 284 15 405 501 )68 ~6 1,6:20 796 ~36 

Mar. lS, 1954 47 3.62 8.5 2,800 36 T1 16a )21 26 4?8 539 400 ~6 1,8)1') 883 ~!:t 

: 

' 

! 
1 
~ 

I 
CD 

0.. 

~ 
I.J 

~5 

~ 
~ 
~ 

l45 
47 
~ 
~ 

/.4 
~ 



Teble 3.--Coni.i.nued 

LOCAT!O!l.-5ite 3, lbt. 33°)1'46.", long. 101° .~':24", a.42 c.ilee below initiAl point, A, just below the upper Buffalo 
Lakes Inc. Dam, 7.S mil~3 nort.hwst of Sleton, Tex . 

~?CORD:: ~VAILhBLF. .--Mareh 4, 1952 to MBreb l.B, 1154. 

Temperature, discharge n!lLl chemical enalvsu in p11M.s peP ll!illiGD . 
g ' J - H.m,_ .. s - ~ o"' i r... f.< CD ~a cneo3 al 0 1D s - !,? :s 0 ..0 ::s_g - o"' ., - () ~ -

1~ - 8.- - ....... .;.-... - .... 
~ Ill N - (.) 0~ .... - ~ 0 ' I 

G) '" 0 Cl ...__ X ........ C) 0 rr. 0 ID 

' 
8 ~ "d '" (.) 'S+ ,.) t/) - .....__, z J o- tf) - ii ' 

Cl - - ] ~ ~ 0..-40 ....... Cl ., r:: • • \.4 l: '" li> § .;:; lit: " ~ 
CD ~ "0 • 0 ~- ~~ 8 m 8- j ~ 1: ..... .., ... 

Gl '" Cll ~ ... r! 2 ; G:! 
I) p.. ~~ ID i ZN '" () &: ~§ 

., 0 

~ 3 ~ ! Clf..< ,..... rl ... () 

~ a ~ tD ., ;!.5 =a ~- c:: ~ ..-4 Gl ~ I~"; ~ ~ ~ a ~ ~ c:l (/) I! Cl en 0 

Mar. 4, 1952 46 2.)5 8.2 2, 320 2.6 6) 1.32 250 0 )90 421 .3.35 5.0 2.0 1,400 700 .380 
Apr. :3, 1952 58 1.~~ f .5 2,J40 10 ~4 11..2 321 14 36J 50.3 45S 1.0 1,710 7'}4 /._72 
Apr. )0, 1'}52 69 .22.5 ~ . ·.) 2,2.30 7.4 40 131 u.s 17 Jrn '~30 31a 2.0 1,340 63B 358 
June 10, 1952 Sl .12 
July 2, 1952 73 .22 
Aug. S, 1952 ~3 .1.8 P. .5 2,220 43 40 124 247 17 J24 371 3213 4.e 1,33:> 610 .316 
Sept. • .3, }q52 75 .29 S.4 2,170 38 42 123 21 .. 5 13 367 352 320 5.o 1,.320 611 2~~ 

Ocrt.. 6, 1952 64 .50 ~ .4 2 , ?/~1') 2') 62 127 2/J!, 14 423 375 320 5.6 1,313 676 306 
tloY. 5, 1952 SP. .61 ~ .4 2,230 30 62 128 247 16 t.26 373 )le ~.s 1,310 Ml Jo6 
Dee. 2, 1952 47 3.20 ~ . 5 2,400 12 42 11+4 ~2 lS 341. 475 355 4.R 1,510 67T 3g5 

Mar. 4, 19'53 '50 4. 37 "'.6 2, '560 6 . 0 48 153 290 22 3t7 494 37~ -. .o 1,570 749 412 
Apr. 14, 1953 (jJ 2 .)2 A.5 2,620 7.7 50 158 296 22 175 516 37S 1 1,621 774 430 

June 10, 1953 . 25 8 . 4 2, 570 12J 2U~ 17 473 1 .. 3() 37'?. 4. 5 1,5")0 Pl2 J'1o 

lug. 3, H5.3 88 .21 ~ . ) 3 , ~1/) 19 52 1 '11) 371 24 406 t..4 l) '.60 6.4 '>.8 1, no 906 5)1~ 

Sept. 10 , 1953 64 .1) 8 . 1 .. 2,490 36 ss 147 2~7 lB 471 371 JM 5.2 ~2 1,550 749 333 
NOT. 3::l' 1'153 5?. 1.96 l, f> 511 14 324 2J.~ 1.5 

Jan. 21, 1~54 38 1.83 e ·'• 2,050 A.6 47 114 2Z1 14 3Z7 372 282 4. ~ 1,230 586 291 .. 

Mar. 18, 1954 47 l.A8 s. s 2,350 6.8 49 13~ m 17 371 483 )25 3.15 1,/J.)O 6')0 35e 

! 
'" ~ .., 
i 
j 
44 
/._7 
46 

4? 
1.7 
44 
47 
47 

46 
45 
42 
47 
45 

41:> 
47 



Tabl~ ).--continued 

LOC ~'i'If1N .-3ite 4, lnt 33°J2' :V1" , lo .g . 1'!1°41'36", 9.42 miles helow initi Al noint, A, about t mile do\J1lstr~Mt 
from lo'\Jet' dam, 7 • S r.:i. les nortbwP.St of ~>laton, TeJC. 

RP.COiWJ AV I\ILt\BLl'~.-f~OTe;:ber 5, 1'~52 to Haroh 1~ , 1154. 

'l'ene!"ftture, discharge and cherrled analyses L~ par1.8 9er million 

R CD - flardnesl 0 .......... tiO J • "" ..... P.. ~ 1!1 0 II ,, gaeo
3 .,> ~ 0 CD 

' - ~ "d 
0 0 .c2 ~ 0 ..-.. 6' ~ Ql ..._. 0 '2..c: - t!D 8- - - - -rl C') N - .... 0 ss...;t rl - "" 0 II 

g e ..... 

+ 
.-i II or4 0 Ill ........ ~ ....... II 0 ra. 0 I!J .,> 
0 ~ 't:1 or4 0 

~: 
.,> - - ~ ll'l 

0 o- f.!} ........ § • j 
..._. ........ 'i s:: 

~ 'i 0...-40 - ~ II II .8 .... Cll ..... r:: § ...... ~ ~ 
Q) 'tJ 'tJ Ql ~ 0 ... 

~"; 
.... ~ ~ 

C') e'-' ~ '" l! .,> ,.. ., ..... II'\ '" Cll 

~ 
J< II ... f 0 ..... I Cll ~- CJC»N ~ u &, '"8 Q 

~ 
0 

~ 
I!J 

' .,> ., ..... Ql 0 r-1 () :d ~ 11:1 s:: 
"' Ql () =a irS::.,> or4 Cl " -g .... Cl ..... '" ..-4 0 :i 0 E-< ::.:- ., Ill tl) 0 ;:.: t'l m 0 ~ 0 ... ~ Q e~ 

IIOT. 5, 1152 57 0.1g 8.6 1,910 )8 58 113 ?J.7 23 435 303 2&:1 4.2 1,2JO f/J9 211.. 
Dec. 2, 1~52 1.5 4.36 R.6 2,100 )0 56 122 235 24 400 359 2e~ 5.2 1,32') 641 ;t'/J 

Mer. 4, 1153 50 .47 e.6 1,710 52 66 -93 170 31 448 m 19'5 7.7 1,040 r.u..7 12S 
A;1!". 14, 19~.3 64 2.')6 R.6 2,420 20 '59 138 254 JO 396 416 319 13 1,440 714 340 
June 1fl, 195.3 .2B R.4 1,41~ tfJ 66 78 121 15 475 132 13A 3.5 !'.J.6 4S? 71 
Au({. 3, 1153 77 .09 ? .4 1,470 TI 46 85 153 12 424 157 1~0 4.8 0.5 ')~3 464 'Y7 
Sept. 10 , 1753 62 .22 ~.5 l,M:i) 60 26 138 121 18 350 A2 1?5 4.8 0.5 767 4Z7 llO 
Nov. JO, 1953 52 2.82 B.2 1,710 18 47 8P, 168 ') 304 ~1 215 1.2 967 480 230 

JIUl. ?.1, 1954 '36 4.f:IJ 8.4 1,140 11 60 103 203 13 J$1) 314 250 3.0 1,150 573 240 
Mar. 18, 1/54 47 .')5 ~.5 :? ,200 32 78 130 222 26 516 341 'Zl ' ) 1.5 1,360 72J 262 

WCAT F tN. "- Lng no rra loi"t. b ~nk abot t)()Q ~ups :.ream froi1 sbov• locat on. ~ ..... 

Mar. 18, 195t. 50 .11 ~ .7 ;n 5') 3g 47 43 18 315 14 55 4.0 ')67 288 0 

I I 

§ 
or4 

2 
..> 
55 
v 
J< 
Q) 

~ 

44 
44 

4') 
1.4 
35 
42 
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43 
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Table ).--Continued 

LCC..\TI Otl.--: 'ite 5, l at 33°31' 4.2", long. 111°3-)136", ~.2 . 0 miles helow ini tial poi."li, A, on .:l t..~J t. e Hi ghw.o:.y 400, 5.5 
miles north or :a~ton, Tex. 

Rl::CO:tJS AV U Ltd3L '· .--lo'.areb 1. , 19 52 to l-:arch 1,; , 1151.,. 

Temoera t ure, di schar ge and ch~ical ann1yses i n pnrts ner ~illion 

Sl • - !ilrdnlll 
0 - ~ J ~ f""\ ...... r:... s.. 0 10 "' CBC03 ~ c:s Q • 

L - Q ~ u 0 .£:: ~ 0 ,....., f""\ ...... 
tl - tl ~.£:: - bO 0 ......... ........ ........ -.-i II) s;: E: N - .... ~ 0 ~ .-i - f""\ 0 • 

~ 
.-i • .... 0 0 0 

,. . 
~ - :.:: ........ 5 0 (.) ~ 0 e ~ 

g ~ '0 tl f.,. ...... '8+ ~ tf) ..__ - z Cll 
o- t/J ..__ § CD "' 

..__ ......... '2 s:: 
I ~ ] o ..... o ........ crJ_f ..,.> s:: CD cu .B to.. f ...... t:: § ...... 

fg 
Cl .8 cu ~ 'fj • ~ 0 ~ ~ ~'--"0 8 Ill s;: ..,.> ...... ...... ~ s.. • ...... L"' ...... Q) .B f.,. co f.,. s.. Cll g ... ., 

Ql 
@' 

Ill Ill oe N ...... 0 f:, a:: 'H 0 0 s.. 

' 
0 

..,.> ~ \3 • 0 .-i r-4 ~ 0 :1 2 ~ 
., 12 s:: 

c! = P. S::~ ...l 1:1 ~ ~~ .... .... iS 0 ~ ~ x - 0. t l) ., CZ) rn (.) 0 C.Q Cl) 0 '"" .. E-4 

Kar. 4, 1952 47 1.04 ~ .1 2, aqn 9.6 (>4 116 225 0 501. 316 2to 6.·1 o.s 1, 250 636 224 
Apr. J, 1952 61 2.10 
A!lr. 30, 1152 68 3fl .2 8.7 2, 250 11 42 129 254 25 322 420 315 1.5 1,J6o 636 :no 
June lJ , 1952 PA .36 
July 2, 1)'52 0 
Aug. 5, US2 95 .10 ~ .5 2,1B'J 26 28 125 2 51 v 353 358 310 2.2 1,310 584 250 
"'>ept. 3, 1152 0 
Oct. 6, 1~52 !) 

llov. 5, 1952 56 .71 P. 5 2,080 33 Sl llJ 226 19 440 317 'Z72 3.8 1,2&> 61.6 224 
Dee. 2 , 1952 37 2. n ~ . 6 2,140 26 56 12.4 246 27 416 363 2')5 5.0 1,350 650 264 

Jl!ar. '·· 1953 53 • ~o P. 6 2 ,350 14 6:) 136 258 2') ! .. 50 38~ 312 9.3 1,430 7 '18 292 

fmr. 14, 1qs3 62 1.82 ?. . 6 2,400 18 50 142 267 3') 426 414 322 7.5 1,46') 71J 310 
Jtm~ 1n, 1953 ') 

Aug. 3, 1J53 0 
Sent. 10, 1f)53 a 
Nov. 30 , 1')53 55 2.45 l , BI.O 24 ';!79 2~ o.s 

J8n. 21, 19 '>1 .. 35 .21 A.6 1,390 18 62 1')8 212 30 4D5 JJ7 2 S2 1.8 1,190 598 216 
l-Iar. 18, 1954 48 . 36 ~ .5 2, 351 26 1~2 136 267 26 475 365 :ns 2.0 1,400 664 232 

§ 
...... 
'0 
0 
0) 

~ 

~ 
0 
s.. 
CD 

p.. 

4J 

1 .. 6 

41 

44 
45 

41 • 
45 

44 
47 



Table ).-contin.ud 

LOOATIOS~..SitAt 6, lat J)0~•27•, long. 101°37127•, 15.0 miles below initial point, A, em COWl\1 road, 4.2 mild 

northeeA of 3laton, Tex. 
rt!CORDB AVAIUBLJ.~.arob 4, 1952 to March 18, 1m. 

- ~ ~-
I ... • J ~ it - , - ~ !.- - - -• N - a~ ... - f i i ~ ;I 0 ., :..: 0 

._ ... 0 1• - -o- C1) - J • ........ - ! ... i 0 "'a 0 - ... • • ~ e 8 .... ,! I ' I t l 0 

~- s~ I • 8. .... 

' ~ e t j • • ~:iN .... ., 
i·l ~ J ¥ I J! = ... ... • 

t! -a Cl.S:-.' • :1! ~ .... s {! ... O)tlld fl! 0 0 1:1) 0 • 
Mar. 4, 1952 ,, 0.64 a.o 2.,780 12 68 138 345 0 5~ ~ 335 o.o 1,690 7)7 ~ 
Apr. 3, 1~2 lO 2.02 
4pr. 30, 1352 f:n 5'7.1 8.7 2,250 17 44 123 ~ 2-' 314 422 315 1.0 l,JEO 616 3l.S 
Jwae 1·1, 1'152 90 .ot 
J~ 2, 1~ 0 
••• 5, 1952 0 
Sept. • 3, 1 ~52 0 
Cet. i>, 1952 0 
Jo.. ~. 1952 0 
Dec. 2, 1~2 Y1 1.80 8.6 2,250 28 se l27 262 Jl !JY1 3?4 )10 5.1 1,420 6fJT 282 

·~aar. 4, 195) 48 .70 8.6 2,790 9.6 61 1c.iS 34q )6 50S 520 T12 6.6 1,7~ 790 :nJ 
11!11'. 14, 1~53 62 1.65 8.7 2,590 15 46 144 309 36 4~6 t.b5 350 11 1,580 7lf7 31.4 
Jme 10, 195) 0 
Allg. 3, 1)53 0 
Sept. 10, 195.3 0 
lloY. )0, 195) 46 1.28 1, '/51) 22 )05 2)S o.s 

Ju. 21, 19r.4 42 .OJ s. 2,340 20 62 ll') 'Z7 453 417 ~5 ).0 
Mer. 18, 1954 48 .03 s. 5,4fll 24 ~ =n6 44 680 l,4'J0 700 

! 

1 
i 
f • 0.. 

50 

48 

46 

49 
49 



Table ).--contimued 

\o1el1a Used For Mun1o1~1 \-Jat@r Sup~l)-, City of Lubbock ~tnd Reese Ur Force Base 

Chanioal analyses u part.. per JdlliOD 
s:: Cl -0 ~ J I 6' • u.m••• 
i • • J! 3 - fi! "' 11 CpC03 .d - "' :l 8 0 - ao 8- 0 ...... - - -f"'4 • ON - ::&; 0 g ... ... - ~ a ' 

.... 
~ .! ~ g 2 ! - :.:: - • 0 ~ 1 , 8 ..-i 1• ... .._, - j o- II) ! • J - - ! J 17 a'io ...... II" • ~ • • "" s ~ g.3 I • "' i ' ,; 0 5 ..;;oo"' ~ • ... i r.. -;; l .. • ! a ... B Cl • ~ ~ClN .... ....g I ~ f 0 ., 

:1~ 
~ .... ~ • s: .. 

c! '- rJl I~ ~ • :! l-= ., ..-i .... ~ .... • Cl 
;;: rl) 0 0 ~ 0 ~ Q f-4 ~ 

Sept. 22, 1944 1 78 96 16o 0 423 m 126 3.2 11 1,m 5A? 242 Tl 
Sept. 22, 1944 3 6) 63 76 0 Jl6 165 98 .3.1~ 4.1 7)Z 416 157 2S 
Sept. 22, 1944 13 76 94 166 0 .345 44 146 3.2 1.5 1,200 576 214 ~ 
~ept.. 2~, 1·~44 16 45 ~ 59 0 21.9 1~ 7S 3.5 2.8 61~ 351 147 2:7 
Oct. 2, 1944 4 48 '57 69 f) .331 139 62 !).a 628 354 8) .30 
Feb. 15, 1?44 2 a.1 1,130 52 57 65 ')) 0 31~ 169 110 5.4 7.5 7-'~6 410 150 .2e 
Feb. 15, 1945 19 7.5 1,5~0 64 69 ~ ·1 19) I) 317 'Z7'2 1?1 4.1 ~.1 1,C)J0 501 241 '31) 
loY. 10, 1')51 15 7.5 1,11'') 55 5J 57 121 (} 3~ 2Zl M :z.s 2.5 7~1) JS2 f: ') -· ) 

!iOY. 10, 1:)51 31 C.) 766 .~J '~ ' ) 1.,0 '>I 0 3'h ~5 4~ 2.() !..'5 494 2f'7 :~ ~ 

Reese iir? rce E ~se 

NOY. 14, 1()52 4 7.7 m 4H 23 .32 1.35 f) 4.32 70 30 4.1 .. 2.2 557 1 ~ ·') I') 61 
Noy. v ... 1~53 1 7.5 965 50 J) 1.2 121 0 3$t() 11') 1 .. '. '··'· 4.S 6'>8 255 0 51 
Joy. 24, 1953 2 7.6 1,150 46 2.) 4~ 150 0 J.'J6 123 (fl 6.1 3.0 667 23'1 0 58 ... 24, 1953 5 7.8 1)2 45 2~ 37 129 ') J% 102 40 5.2 4.0 585 <!12 0 56 
NoT. 24, 19~) 6 7.7 1,')10 !.,S Z7 37 14~ 0 4:)"> 12J 1.7 6.(') '3 .o 6J8 22fl 0 60 . 



+ 

tt9b1e 4.--'3F.FPt.m; RUN-I'.aroh 4, 195.3. Double Moun1.r.1n Fork Brazoa RiTer f'looc ali.e 1, abou1. 3 lliles eoutheas1. 
or Lubboclc, 1,900 n. abon sevnge dis'(lOaal plant to site 6, 15.0 ail• dovnstND, 4.2 milu nar1..iiMsio 
ot Slaton on ~ounty Road. 

T'.-pera\'IIN, discharge, "lad ehf!l'llieal ttllalyses in r~rt.• per a1U1oa 
rot 

' - Jllrdnlll Cl - ~c ' 0~ .... l-.. s.. • •• caeo:.s ., Ill ' - 8 ; -a 0 -'= ii - fl'\ " - 0 - ~c 8.- 0 - - - -.... IQ ('I - 0 0~ 
,... - o"' e l • ~ 0 • - !>~: - • u ~ • 

2~ ~ 
.... 0 'S • J 

~ - - ~ ! o- Cf) - !! • - - i Q 1 ' o ... o - ., . ~ • ., 
~ 0 <.. • .... e 8 .... .. I • "' 'V 

' .!f .... .. 
l !1- :::;-,.. 8 

., g- ., 
~ '£ ... c.a "'"' l .8 J. 

~ ~ i r4 O'J ., ~ g II II t .N ~ 0 .... I • ~ ~ ' 
0 

0 ........ II'-! ., 0 " :; 0 ., .:: 
j ~R t; 0 ra ~ ... ., .... ., i '8.-. .... 8': .... 2':: 0 0 

~ ~- t • Ill (~ 0 C!) e 0 ~ 0 :il E-< a 

A 0 0 
B o.~ o.1o e.s 1,67C) ~ 56 92 157 11) 266 ~ 215 ~ 1,000 518 2S4 
c .21 ~ .17 8.5 1,soo JO ~ 100 156 14 ;ne m 2)8 29 1,040 ~ )09 

:> .5? 47 .54 e.5 2,500 45 7S 149 2S6 21 342 494 .340 68 1,620 e:J? 492 
E .Jfl 1.42 ~.4 2,~3:> 51 82 164 300 18 418 52? )98 62 1,810 m S06 
1 1.6? 1.$ 2.26 8.5 2,~01) 52 ~8 164 2S8 24 394 '3'n .3~ 58 1,790 894 531 
2 6.'}~ 50 4.32 8.5 2, 55') 20 48 158 ~) 1~ 360 516 )62 16 1,600. 77fJ 444 
J s.~ 50 4. J7 ~.6 2,56..') 6.1) 4R 15.3 290 22 367 494 'J7,') 9 1, '570 749 412 
4 ~.42 50 .47 s.6 1,71'> 52 66 ~3 171) 31 448 209 115 7.7 1,041) '547 128 
5 12.0 53 .A·1 P..6 2,3~ 11. (:JJ 1.36 25e 29 450 )e8 .312 9.3 1.430 70S 2?2 
6 15.0 48 .7·) R.6 2, 790 9.6 61 135 349 )6 50R 520 372 6.6 1,7f:IJ 790 313 

The ab •e lo u1.1c ~ COrl ~soon I t.o 1.h se sho ~ Oil 41 able~. 

I 

I 
.;4 .., 
0 
co ., 
i 
0 
J. • &:1. 

IJJ 
38 
41 
43 
41 
44 
46 
40 
44 
49 



7a~ 5.-u.s.G •. Y. ~egi»~ ststion on Double Monnt.ain For:.· Bresos RiY81" in HaaJ(enzie StAte Pork, Lubbock, To. 

tear lara. !'fib. Mar. Apr. May J'JM Jul1 lug. SC?t. Oot. lOY. Dee. 

1:J3? - - - - - 0 0 0 0 01,/ 
1940 0 0 0 , t) 0 0 0 0 0 ~ 0 " 1IQ 0 0 8.7 0 3,73() 2,170 .302 .4 .6 477 39 .2 6,721! 

; 19~ 0 0 0 l4 0 AO) 6.3 0 1,040 ll2 0 34 2,009 ... , 1J43 0 0 0 0 0 () 0 0 0 0 0 0 0 I 

1944 0 0 G 0 210 ~ 15 0 0 ' () t) Z}J 
1945 0 0 (') 0 0 0 0 0 0 0 ' 0 0 
1946 0 0 0 0 0 ') 0 0 f) 6.7 0 0 7 
1947 0 0 0 f) 4.6 0 0 0 0 0 !) 0 ' 1948 0 0 0 0 0 0 0 1 0 0 0 0 .1) 

1949 0 0 0 Q :?,990 ~ .2 0 0 - - - ),0, 11 

I lYen~e dleoharge.- 10 ,-eare, 1.67 era. Total 1~40·1~49 ••• • • • • • • • • 12,017 

&mmal ttftl"aee (10 ~srs) • • • • • • 1,2l.G 

Jl &n "ere-toot is \he QUI!fttity or ~ter nq'-41rfK! to oovnr 1 ~ore to the d -"~1.h of 1 r..- or 325,8)0 .. uoa.. 

u Incomplei.e yea!". 



Yable 6.~n1.h~ •DIS annual !)ne1~11.s1.1on, in inc~"' and deper1.ure ff'O!B \be lone-i.erm ayens-. Reoorda !'roPn 
!a~>s l~1CN1\UJ'8l ~e!'i.'llf.'nt ~tat1on " t. Lubbock, 1n. 

JUM Jttll .... Dee • Annual 
D.p.rture fi'Oift 

lear lea. Feb. Mar. A-or. Mez Aug. s.m.. ocn.. aymg I 

1911 - - 2.36 0.72 0.28 6.75 0.21 1.13 1.08 0.22 1.S5 14.50 J/ 
12 .02 1.211 .61 .50 1.59 .<J6 J.J5 2.Yl :n 2.81 .01 .39 14.60 - 3.73 u .oi. .20 1.t.e 1.82 .24 5.a8 .40 .32 4.19 1.53 1.54 2.12 19.46 + 1.13 
14 .15 .10 .ll 1.46 4.04 ).A6 6.17 ~.95 .46 7.12 .)5 1.47 )1.44 .ll.U 

l«JlS .39 .3. ')() 2.52 6.18 1.52 4.01 1.42 2.16 7.~6 1.52 .04 .76 j1.M +13.55 
16 .17 , 1.1, 2.61 .)9 1.52 .36 2.45 2."19 2.91 .55 .11 1,.03 - J.JO 
1'7 ·-'" .05 .21 .58 1.07 .64 1.42 1.16 1.03 .14 .!lA T 8.'13 - 9.60 

I lg .84 .5f! .05 .72 1.67 2e'~5 ·" .71 .79 .51 .tn 2.33 12./~S - 5.~ t A l 

19 .12 .25 1.39 3."3 2.10 3.52 2.21! 2.!!3 5.70 7.34 .)6 .19 :!1.61 .13.21! -· 
1920 1.27 .u .24 .15 2.q1 ).66 2.19 2.64 l . ... J 1.43 2.22 .1') 1~~ . 5.'. + .21 

21 .22 .45 1.47 .24 .4) 7.71 .84 .92 ~. ~() .02 T T 16.~f) - 1.1j) 
22 ?• . ,,. .20 • 55 

'· 5') 
1.50 ".I . .J 1.36 .2l" .17 .56 1.5-? • . )7 1;~. '5 - ~.~ 

23 .24 .~6 1.04 J.l? 2.77 . • :)8 1.65 1. 5') 2. A.7 6."0 .!J5 .64 26.27 + 7.'14 
.u. ,. .17 .96 .86 .90 1.19 1.20 1.76 1.2, .~7 .OJ .15 '1. 54 - 8.79 

1925 .65 . ·12 T 1.12 :?.Jl .~6 J.~ 3.32 9.4/. 1.3) .11 .21 22.75 + 4.42 
26 .56 .04 l.l-4 1.Ul ... 14 l.l·l l.::lJ 2."'5 4.15 P.40 .67 1.6) 2~.')2 +10. 59 
27 .7? • 37 ... .... T 2. ')1 2.16 .59 1.16 .4:1 ,. ,Bl ~.59 - $.74 .L •-+V 
28 . :n 1.1A T .15 ).()~ 1.'16 6.7S 4.04 .o.~ 2.10 .74 .28 19.80 + 1.47 
29 • '.J . .) '• :: .03 .15 ~. - ll . ·'J'C .20 1.6S 1.16 3.~6 l.·:x> .rn l~.6J + .30 

1q30 .61 .o~ .45 1.14 1. "'1 1.7') .12 1.) ~ .11 ). >1 .~4 1.44 1:3.40 - 4.~ 
)1 .)2 l.JS 1.11 .. l.P.2 1.32 ."l5 2.17 ~.I.J., .72 3.47 l.J'> 1.41. 1J.36 + 1.03 
)2 .9) 1.0~ . ·14 1.84 2.17 5.66 1. lQ ~.15 3.41 1.2') T 2 ·'·~ 24.16 + 5.83 
3~ .37 .. J~ .!)2 .06 2. . n . :'1 1.36 .: .1~ .71 . 42 .19 .'l6 11).)1 - P:.02 
34 .06 .06 1. ')~ 1.08 1.26 .2A .61 1.66 1.86 .28 • .:;s T ?.72 - 8.61 

1~,5 .15 .w .~) .04 '3.49 2.~ 1.25 1.61 ~.')2 1. ::2 2. 04 ·'' 17.;n - 1.04 



Table &.--continued 

tear Jan. Fttb. Mnr. fL 'Jr. Mar June July • lug. Sept. Oct. NoY. Dflc. 4nmvtl 
De!>Et t1.ure f!'Oil 

ay,.na 
11:36 1.00 11.02 f) . 59 1.~2 5.86 1').92 l.Qij 'J.13 13.13 1.52 1.7.~ 0.21 2(. "}7 + ~.64 

TT .26 .'Jl 1.e1 2/)1 4.00 3.12 1 • .32 2.06 .., . ~'i 3. 22 . 07 .. ') . ''· 22. 2'i + ).')2 
JS .-n 1.1.8 • 49 .14 1. n . s.s1 ' •• oJl .!~7 . 63 • 51 .:!1 .'JJ 16.52 - l.Sl 
J9 2 •. '.5 .n . ·T) .28 1.82 .67 l .73 .?. . 7S .cu .94 .18 .(:I,) 11.?1 - 6. ~ 2 

1140 _n 1. 17 T l.A4 1.74 2 . 1')6 T 1 .57 .7) 1.1)7 2.:35 .20 1.3.76 - 1.;. . 57 
.u • 'i 'i . 61 3.56 2. 23 12.69 -~ .13 ., . ~ 1 • ~I) 1 •• 47 5.S9 .1? .72 4C> .55 +22.22 
42 .04 .1a .51 3.25 .J5 l .74 2.58 4.71 ?.61 J,J9 ,1)1 2.AO 2:7.4.3 + 9.10 
43 .1)4 .02 .25 • 5.3 2.71 2.37 ).17 T 1.16 .10 .62 1.P.7 12.84 - 5.4~ 
44 1.28 1.36 1.cn .A4 J.')) 1.75 2.13 2.37 J.7.3 .80 1.72 1. (,4 22.54 + 4.21 

1')45 .(') • .39 .10 . 46 .46 .36 ) .')~ 2.17 2.22 2.26 .:n .32 12.78 - 5.55 
46 1.18 .15 .76 .Y1 1.4~ 2.72 .5" 3.'55 3. sq 4.67 .!4 l.'J4 20.24 + 1.~1 
47 • ?.3 .02 .~ 1.06 6. 35 1. S6 1.:16 . 'J6 .~ .37 1.4.3 • 52 13.93 - 4./IJ 
IJ3 .11 1.59 .22 . '·~ 1. Jl 1.36 1 • .(2 .31 1.01'- 1.09 .02 .10 1.1~9 - 8.84 
49 3.85 .~ ,P. "I* 1.78 6 .. V; 4.62 2.47 2.36 1 ... 53 1.112 o.oo • .39 29.06 +10.7.3 

195') . 23 .Yl 0.10 .~ 2.51 .77 2.67 1.1/) ~ .24 .21) .0) .02 lO.'ll - 7.42 
?1 .21 .72 . 61 . :::s 2.61 1.?1 1.92 3. )J .'j() .64 .lJ T 13.73 - 4.6o 
52 1.16 .14 .n 3.3·1 1.73 1.76 ;.:n 1.17 . ~"') n.'lO • 71,. .22 ll .. 54 - 3.79 
53 .3 '5 .~ .-n .48 - ~· 5 . ~5 1.26 .~ .21 . ~)'~ 1 •• ::>2 . 12 T 10.~S - 7.4~ 
54 T T , J2 :.?. . '11 3. 63 .39 .)6 ::' . 12* T J.DA T .so 13.21 - 5.12 

Av"rA ffe .'57 • 53 . ?.1 1.37 2.66 '2..27 2.03 1.9A 2. f ,:J ;: .17 .6.') .70 18.).3 



'~able 7 .--~pora~101l loaaea (conTerted to t'Ne •ter surface) at 'lexa• Acf1c\llt~ kpviiMIJt Station, Lubbock, Tez • 

Jan. Peb. Mar. Apr. •: .June .M,y Au&· fi!Rt· Oct. llov. Dec. Annual 

B'fa)IJONtion in 
iDcbe• 1951-~ 3·09 3.43 5-75 7.01 7·57 l0-33 8.93 8.15 6.112 5·21 3-41 2.83 72.19 

Annp rainfall 
in inche• at 

I 
Lubbock, Tex. 

~ 1951-54 .43 .24 .40 1.61 2.20 1.1.3 1.71 2.56 ·37 1.94 .25 .26 13-09 
• 

Aftl"age zaet 
ew.poration 1n 
inchea 1951-54 2.66 3-19 5·35 5.4o 5 .3·r 9-20 7.22 5·59 6.05 3·33 3-1.6 2-57 5$1.10 

AYenp net 
naporation 1D 
acre-teet tar a 
wa tel• IIUrtaee area 
ot 98 aerea 
1951-54 21..7 · 216.1 43-7 ...... 1 43-9 75-l 59-0 45.7 49.4 Z(.2 25.8 21.0 lt83 

~ftlent eta 0.35 .47 .71 -74 -71 1.26 -96 ·1~ .83 ...... ··3 -~ 0.67 
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