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ABSTRACT

Results of previous studies have shown that the Canadian River is being seriously
polluted by industrial wastes in the vicinity of Borger, Texas. The violation was

brought to the attention of the responsible industrial concern who agreed to study the

problem and take the necessary action to abate the pollution. Studies are being con-

ducted in cooperation with the State Department of Public Health, to determine the

extent and results, if any, of their efforts. A discussion of these studies is given.

Although possibly improved, the Canadian River is still being polluted by industrial
effluents in the Borger area. Efforts of the polluting industrial concerns have not

been sufficient to substantially reduce the previously reported pollution violation.

An investigation was made to determine causes of a fish-kill in the Rita Blanca

Lake, near Dalhart, following a light rain on the watershed. The toxicant responsible
for the fish-kill was Cooper-Tox, an insecticide containing toxaphene, which had been

used to control flies in watershed feed lots. No extensive damage was done.

A pollution study was conducted in October 1959, to determine causes of an ex-

tensive fish-kill on the Yellow House Creek, near Lubbock. The fishery of all three

vV-8 Ranch lakes on the Yellow House Creek was destroyed. Only black bullhead catfishes

remained after the die-off. Causes of pollution were insecticides which were used to

control flies and grubs in large, watershed feed lots, and were washed into the creek

by thundershowers. No legal action was taken by the Game and Fish Commission because

only privately-owned waters were affected. Plans were made for a pollution survey of
the Yellow House Creek and its watershed by the State Health Department and the Lubbock

County and City Health Units.

OBJECTIVES

To determine the source of and nature of natural and man-made pollutants which

affect fish populations.



TECHNIQUES

Inconjunctionwithotherworkdoneundertheproject,asearchwasmadefor

placeswherepollutionwassuspectedofbeingpresent.Watersampleswerecollected

fromallprojectwatersunderstudyandfromallotherwatersintheregionwhere

pollutionwassuspectedorreported.Standardchemicaltestsforpollutionweremade

onwatersamplescollected,eitherbytheStateHealthDepartmentLaboratoryorby
theSoilsLaboratoryatMidwesternUniversity.

FINDINGS

CanadianRiver

BackgroundInformation

DuringtheperiodfromJune1,1954,toMay31,1955,abasicsurveyandinventory
ofspecieswasconductedontheCanadianRiverbytheInlandFisheriesDivisionof

theTexasGameandFishCommission.Resultsofthisworkarecontainedinthereport,
F-7-R-2,JobsA-1andB-5.Duringthatsameperiod,anintensifiedstudywasmadeon

thepollutionoftheCanadianRiver,withspecialattentionbeinggiventothemost

seriouslypollutedareanearBorger.Detailsofthisstudyaregiveninthereport,
F-7-R-2,JobC-1,Part1.

ResultsofthisworkrevealedthateffluentditchesofthePhillipsPetroleum

CompanywereseriouslypollutingtheCanadianRiverwithfloatingandsuspendedsolids,
volatileorganiccompounds,anddissolvedsalts.Thesepollutantswerelethalto

fishesandotheraquaticlife,anddetrimentaltowildlifethatmightotherwisedrink

thewater.

ThisviolationwasbroughttotheattentionofthePhillipsPetroleumCompany,
Bartlesville,Oklahoma,whichresultedinconferenceswithofficialsandstaffmembers

oftheTexasGameandFishCommission.Certainagreementsweremadebythepolluting
concerntostudytheproblemandtakethenecessaryactionthatwouldeventuallyabate

theircontributingpollutionoftheCanadianRiver.Inaccordancewiththeiragree-

ments,officialsofthePhillipsPetroleumCompanyhavesubmittedoccasionalprogress

reportsoutliningtheireffortstoreducetheirpollution.

Periodicobservationscontinued,andonJanuary17,1958,anotherintensified,
12-hourstudywasmadetodeterminetheextentandresults,ifany,oftheirefforts

toabatethepollution.Accordingtochemicalanalysesofwatersamplescollected

duringthis12-hourstudy,supplementedbycheck-seiningandobservations,effluents

fromthisindustrialconcernwerestillpollutingtheCanadianRiver.Theirefforts

hadnotbeensufficientduringthepreviousthreeyearstosubstantiallyreducethe

amountofpollutionfromthatoriginallyreported.Detailsofthisinvestigation
aregivenintheReport,F-7-R-5,JobC-1,Part2.

InJanuary1959,anadditionalcooperativestudywiththeStateHealthDepartment
wasconductedontheCanadianRiver,insofarasitexistsinTexas.Watersamples
werecollectedfromtheoriginalsamplinglocationsbetweentheNewMexicolineand

theOklahomaline,acrosstheTexasAlso,atthistime,a24-hourstudy
wasconductedintheBorgerareatodeterminetheextentofpollutionpresentascom-

paredtopreviousinvestigations.Collectingstationswereestablishedatthesame

locationsontheriverandeffluentditchesthatwereusedpreviously.Eachstation



was visited every three hours for a period of 24 hours, at which time samples were

collected, sealed, and labeled. In addition to samples collected regularly, random

samples were collected from the river above the entrance of all industrial effluents,
other effluent ditches, and the rivér, as far down as the Highway 70 crossing, north

of Pampa. After collection, samples were delivered to the Texas State Department of

Health Laboratory and analyzed. Results of this work will supplement data collected

by the State Health Department's resident sanitarian who was making a detailed,
continuous study of the problem, and will be included in their final report after

completion of the study.

Current Investigations

On October 7, 1959, another cooperative pollution investigation was conducted by
the Inland Fisheries Division of the Texas Game and Fish Commission and the Texas

Department of Public Health. Water samples and seine collections were taken from the

original sampling locations between the New Mexico line and the Oklahoma line, across

the Texas Panhandle, by employees of the Inland Fisheries Division. At the same time,
a 2h-hour study was being conducted in the Borger area by employees of the State Health

Department. All water samples were analyzed by the Texas Department of Public Health

Laboratory in Austin, Texas.

Figure 1. presents the chemical analyses of water samples in the order of down-

stream collections on October 7. Figure 2. presents the fishes collected from seine

samples at the various locations. Data collected during the 24-hour study in the

Borger area by the State Health Department will be included in their report on the

pollution of the Canadian River and its watershed after completion of their study.

An attempt was also made to determine daily variations in water quality of the

Canadian River from approximately 60 miles above the Borger area to approximately 65
miles below the Borger area over a five day period. Water samples were collected by
game and fish wardens of the Texas Game and Fish Commission from the Tascosa, Amarillo,
Borger, Pampa, and Canadian stations at 10:00 A.M., October 5 through 9, 1959. Re-

sults of the analyses of these water samples are given in Table.3.

Discussion

Unfortunately, the latest pollution investigation on the Canadian River was con-

ducted during a period when the river was "high" or "considerably above normal flow".
Adverse weather conditions had caused postponement on previous occasions, however,
and the investigation was conducted regardless of conditions because of previous
commitments to a very crowded work schedule. Although results of analyses of water

samples collected in October 1959, are not comparable to those collected previously
because of increased dilution by natural precipitation, they definitely indicate changes
in water quality along the river during that particular collection period.

As shown in Figures 1 and 3, there were no significant changes in water quality
in the Canadian River above the Borger area. Below the Borger area, however, there
were considerable increases in chlorides and total solids. Figure 3 shows this sit-

uation to be a continuous occurrence, at least during the five day collection period.

During the basic survey and inveritory of species of the Canadian River in 1954
and 1955, only four fish were taken during the entire year at the Pampa station,
which is approximately 50 river miles below the major sources of pollution. During



thesurveyinOctober1959,however,nineminnowsweretakeninseinesamples.
Presenceoffishatthisstationwouldhavebeenquiteencouragingiftheriverhad

beennearnormalconditions,butunderthecircumstancesatthetimeofcapture,
verylittleimportancewasgiventotheirpresence.Thedilutionfactorwaspro-

bablygreatenoughatthetimeofsamplingtorenderthewatersafeforfishlife

regardlessoftheamountofpollution50milesupstream.Itshouldbenoted,however,
thatonlyninefishweretakenatthisstation,comprisingonly1.2percentofthe

totalfishestakenduringthestudy.Thisisconsideredsignificantbecauseequal
seiningeffortwasexertedateachstation.Fishestakenfromthisstationwere

probablymigrantsfromfresherwaterfartherdownstream,orfromtributarycreeks.

Asstatedpreviously,thisstudywasconductedjointlywiththeStateHealth

Department,whoseemployeessampledallofthemajoreffluentditchesintheBorger
areaatregularintervalsovera24-hourperiod.Sinceitwasnotrainingduringthe
collectionperiod,analysesofeffluentsenteringtheriverwilldepictextentof

pollution,ascomparedtopreviousinvestigations,moresothansamplescollectedfrom

therain-swollenriver.Thisinformationwillbeincludedintheirreportonthe

pollutionoftheCanadianRiveratafuturedate.

Judgingfromperiodicobservationsduringthesegmentperiodcoveredbythisreport,
andfrominformationobtainedduringthelateststudy,theCanadianRiverisstill

beingpollutedbyindustrialeffluentsintheBorgerarea.Effortsofthepolluting
industrialconcernshavenotbeensufficienttosubstantiallyreducethepreviously
reportedpollutionviolation.

Periodicobservationsandstudieswillcontinueinordertodeterminetheextent

andresultsofanyeffortsmadebyindustrialorganizationstoabatepollutioninthe

CanadianRiver.

RitaBlancaLake

AninvestigationwasmadeinAugust1959,todeterminecausesofafish-killin

RitaBlancaLake,nearDalhart.Fishofallspecies,butmostlygoldenshinersand

bullheadcatfish,begandyingonAugust16,followingalightrainontheimmediate

watershed.Fishmortalitywasconfinedprimarilytoalargebaynearthedamwhich

receivesrun-offfromthelargefeedlotonthehilloverlookingthelake.

Thetoxicantresponsibleforthefish-killwasfoundtobeCooper-Tox,an

insecticidecontainingToxaphene,whichhadbeenusedtocontrolfliesinthewater-

shedfeedlots.

AlthoughnoextensivedamagewasdonetothefisheryofRitaBlancaLake,an

accountoftheinvestigationwaspresentedtotheStateHealthDepartment,Dallamand

HartleyCountyofficialsinchargeofthelake,andtothemanagerofthefeedlots,
sothatarrangementscouldbemadetopreventrepetitionoftheincident.

YellowHouseCreek

ApollutionstudywasconductedinOctober1959,todeterminecausesofanex-

tensivefish-killontheYellowHouseCreek,nearLubbock.Thiscreekistheprinciple
headwatertributaryoftheDouble-MountainForkoftheBrazosRiver.



Fish of all species, including numerous large channel catfish and largemouth
black bass, were killed in the three V-8 Ranch lakes, which are impoundments on the

Yellow House Creek. Gill net results revealed that the fisheries of all three lakes

was destroyed. Only black bullhead catfish remained after the die-off.

The source of the toxicants responsible for the fish-kill was traced to the

Leuders Feed Lot, situated on the canyon rim along the Yellow House Creek and imme-

diately above the V-8 Ranch lakes. Operators of the feed lot had been spraying cattle

and the feed lot with insecticides, including Dipterex and Korral, for the control

of flies and grubs. Apparently, these substances had been washed into the creek

above the lakes by recent locally-heavy thundershowers.

No fish were killed in Buffalo Springs Lakes, public waters, which are located

on the Yellow House Creek and immediately below the V-8 Ranch lakes, because these

lakes had been treated with rotenone earlier in the month for the total eradication

of all species. Fortunately, these lakes had not been re-stocked prior to the fish-

kill in Yellow House Creek.

Since no public waters were affected by this pollution, no legal action was taken

by the Game and Fish Commission. A tour of the polluted waters was made with officials

of the State Health Department and the Lubbock County and City Health Units, who

initiated plans for a pollution survey of the Yellow House Creek and its watershed.
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Figure1.AnalysisofWaterCollectedfromtheCanadianRiver

onOctober7,1959.

mwis

oC©@oO

|oems806Gx »O
odduaugowA

oOogr9PyogoO.

8263383532 StationpHosHWo
·aoaAO

NewMexicoLine13001453

Tascosa7-8120072014021025.51

Amarillo7.815509301802201362

Borger7-8175010502901943.2oO

Pampa7.6215012900023831.3#1

Canadian7-6270016205802h83.52.50.5

OklahomaLine.23001380470



Figure 2.
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Figure3.AnalysisofWaterCollectedfromtheCanadianRiverat10:00A.M.,
October5throughOctober9,1959.
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