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Mz jor emphesis was on the moniloring of Flathsad River Wataer
quality at sampling stations established in 1963. Dats presented
represent the yearly varistion and trends in several water guality
eriteria for two consescplive years. Dats alsc 1ilusbrate the changes
that are brought about by water releases from & 500-foot peaking
power dam on the fres flowing river below. These dasts will slsec be g
hasis for delsmmining basic watsr gualidy for fulure indusirial
development along this river.

Date were collected on PH, %otel slielinity, specific con-
ductance, disselved oxygen concentraltion and walsr lemperaturss,
Water samples were collscied twice 3 wonth from January 1563
through July 1965 and once a menth through December 1966.

Discharges from Hungry Horse Heserveir differ in both chemistry
and temperature from thoss for the Flathesd Rivaer sbove the Seuth
Fork junciion. ILarge year long discharges from the reservoir into
the Iree flowing river itempered both the existing water chemisiry
ardd Lemporalurs.

DATTONS ¢

Water guality charvacteristics of the Flathesd River have bheen
messured since 1963 and an obvious change in the patiern of wyearly
discharges from Hungry Horse Hessrvolyr has occurred since late in
1965, During 1966 large reservoir discharges in August, September
and (etober have changed waler guality in the free [loving river.
It iz recommendsd the waler monitering bs continusd so z2 to docu-
ment the sffzcts the changes in discharvrge will have on the river
below the Soubh Fork Jjumction. This informstion will alse be s
basis for comparisen of the dats on age and growih,sszsena’l dis-
tribution and migration of the fish pepulation presently bein
investigated in Flatheszd Lake.



TECHEIGUES BED:

FINDINGS ¢

Mz jor emphasis was placed on the monitoring of water guality 2t
sampliing stations on the Flsthead River above Flabthead Lake. Stardard
water ouslily teohninues wers used Lo determipe: 1. disscolved oxygen
concentrations: 2. total alkelinity: 3. standard conductance; 4. pH:
5. daily maximum-minimum water temperaturss. Waiter discharges at the
time of sampling were dstsrmined at twe sbtations from United Sitatss
Geclogical Survey water gevging insirumsnis. Samplas weres collscied
st two-week intervals from July 1963 through July 1985. From August
through December 1966 samples were taken monthly. Water samples vers
collscted at the upper staltion (Blankenship Bridss) first and then at
successive downstream statlons (Scuih Fork of ithe Flathead River,
Columbia Falls and Holt Bridge). The time of the day the data were
collected varied less than one nhour. Waler itemperatures gt sampling
time wers ifaken with & pocket thermomster in addition to thirty-day
Taylor Hecording Thermographs used to collect continucus temperaturs
recerdings a2t two stations.

The Flathead River and tributary stresms above Flathead Lake
provide 2 nablonslly imvoriant fishery for cuithrost trout and Inily
Yarden. Hecruliment of these Tish is despendent on spawning areas
found gver 100 miles upsiresm from Flsthesd Lske. The Horih and
Middle Forks of the Flathead River with their tributaries provide the
pregent spawning aress. This 18 2 tolsl of approxmimaiely 120 miles
of stresm. Movemenits of cubthroat Svout and DUolly Vardsn into these
gtreams have been dovuomented by relturss of lagged fish. It iz the
obisctive of this investigation to moniter the present water guality
of the Flathead River above Flathead lake in an effort to determine
the factors that affect the wigration of geme fish to their spawning
BT8R 5.

Water Quality. Since the compisition of Hungry Horss Dam in 1951,
the annual upstireanm spawning migrailon of cotthroat trout and Dolly
Varden from Flathead Lake has been resivicted o the Horth and ¥Middls
Forks of the Flathead River and thelr tribotaries. The demand Tor
pesking power at Hungry Horse Dam crestes. violent {luctuations of
waieyr discharges into the Flathasd River. Information is nesded 4o
Purther understand the affect these rapid changes in water flows have
on #Wabesr lempersiure znd water chemistry and on game fish and their
gpawning rTuns.

Efforts are being made %o maintain sdeguate water guality and
make recommendations for flow relsases tc henefli the production of
salmonid fish in the Flathsad River.
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Water quaiity data have bsen collscted from four siations in the
Filathead River drainsge in Yonbana above Flathead Lake as follows:
{31) the Hlankenship Bridpe on the ¥istheasd River. Just balew ihe con-
fivence of the Horth and Hiddle Forks: {2 .the U.53.G.35. gavging station
on the South Fork of the Flathead River al Hungry Horse; (3% the U.3.0.8.
gavging station on the Flathead Hiver at Columbia Falls; (k) the 014
Holt Bridge on the Flsthead Biver approzimately thres miles above
Flathead Lake.

Water ssaples were collected at zach stetion to determine the
disseived oxygen 3$ﬁ§@ﬁtfg“inn§ total glkeiinity, pH. and siandard
conductance, On each sampling desy ihroughoul the study water samples
were collected in numerical sequencs siarting at tse upsiresm station
first and were collscied at a§@$ﬁzﬁﬁa§ai the same time of day (within
one hour). Sample collsctions.were made a2t two week inbtervais from
July 1663 through July 1965 and ones a month from August 1965 through
Decermbsr 1966. Water tempersiurss werse recordsed at stations ¥o. 2 -and
Ho. 4.on a zmi&"y day recording thermograph. At statdens Wo. I and
Ho. 2 a pocket thermometer was used when Samplss werse cgileaaaé

@éiﬁ report will summarize dats coilscted from é&ﬁ%&fy 1965
uﬁ%ﬁagﬁ Iecember 19663, previous walsr quality deta {fuly 1963 -
Tecember 19657 have been presented in Completion Report, F-7-R=-13,
Job ;ii§ by Delans A, Hanssl. '

Tt ghould be noted that large discharges in the months of
September and October were released {rom Hungry Horse Reservoir during
1965 - 1966 sessone., These were the first éigeﬁafg@s of this slss
during these wmonths since the dam has Leen in operation.

Water Chemistry. The water chemistry datia collected during 19465
througa 1 66 at the four stations along the Flathead River are pre-
sented in Figures 1, 2, 3, and b. The figure numbers coincide with
the sampling siations as they ave described sbovs.

H. During the two vear period, the of valuss ranged from 7.2

toe B.7 st the four shalions. EHeadings a2t the South Pork station
below Tungry Horse Reservoir {station e, 27 averaged 0.1 %o 0.2
balow the same readings at Rlankenship Bridge {station Wo. 1) for
1965 and 1966, Aversges for stations ¥o. 1, 2, 3, and L for the
two yoars were 7.7, 7.6, 7.6, 7.6 pH unibs, respectively. WNo yearly
pattern of pH values was apparent for the two-ysar peried. The aver-
age values for the year 1966 wers 0.1 units higher than those in 1965.

Total Alkalinity. Total alkstinity (0.00 pom phenophthalein’
Ted iﬁg@ fz@m ths stations range from 40 to 103 ppm.  Two year aver-
ages for stations ®o. 1,.2, 3, and L wers 76, 70, 7L, and 78 ppm,
f@ST&Cgl?%&?Q" Station zversges for 1566 wers less than those readings
in 19653 the differspce being B, 10, 5, and & ppm, respectively.
¥aters frem Hunery Horse Heservolr, s8¢ weasuved st station Ho. 2,
contirued to bhave lower total alkalinity than water from any other
station. This was also true for the 1963-5L data. A ysarly pattern
ig displayed by the glkaliinity readings. Low readings a%t all stations,
except. ﬁ%%ai@ﬁ Ho. 7, occcurred &% peak run-off, or during mid-May in
the Flathead River drainage. By August or Sepiember, the readings
were zi the maximm, followed by a drop of approximately 70 pom
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Figure 3. Wabter guality messurements itsken at station Ho. 3, the
U.5.6.5. gauging station on Flathead River, Columbis
Falls, Montana; L0 miles above Flathead Iake., 1965 - 1966
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igure L. Water quality meassurements taken at station L, Holt

Bridge on the Flathead River: 3 miles asbove Flathead
Lekse, 1965 - 1966
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during the winter montns. Late winter and spring readings exhiblited
o g e g s o i’«' o Bpges Th

Stapdard Conduchance. AlL water conductance veadings were
standardized %o 7/0 F. AResdings range from 113 to 227 microboms/cm.
Two-year averages for stations Ho. 3, 2, 3, and h were 171, 1%L, 163,
and 168 micromhos/om., respeciively. Therse was 1i%ile variation
between averages of 1965 and 1965 dats. Average readings st stations
Ho. 1, 2, 3, were: 53 h: 1y micromhos/em. 1less in 1966. At station
Ho. b, the 1966 averaps reading wss. 1 microwhos/em. greater than in
1965. The yearly patiern of specific conductence at any station
during the pefied is wore evident than the pattern resuliing from tbe
total alkelinity date, (Figures.1,%2.3, 2nd Lj. There were slsc less
variation in conduciancs bebtwesn ysars. Headinge below Hengry Horse
Reservoir {station Ho, 2) showed. ls3s seascnal variation, range 113
to 172, whersas the Blankenship Bridge {siation ¥o. 1) ranged 123 o
22?&

Digaolved Ooygen. 411 cxygen concenirations were titrated with
a standardised 3@a§§§’iﬁiesaif§%% sclublon and converted %o perocent
saturation at an slevabion-of 5,000 feet sbove sea lsvel. There iz a
220-foot differsnce in elsvation between ths upper and lowsr stations
{3,105 - 2,685 Faet}. The percent of saturation on the Flathsad River
ranged from 58 40 109 percent. The highesi reading cceured ab station
¥o. 2 in sarly Mey and lowss$ at stetion Mo. b in early December. The
two year averages for stations We. 1, 2, 3, and L were 92, 86, 93, and
90 percént saturstion,. respesciively. The ysarly averages dropped only
s1ightly {1 to L percant) st giabions ¥o. 1, 2, and 3 betwsen 1965 and
1966, Siabion Me. b averages remalined constant for both ysavs.

HWater Temperature. Dally wmaxinmum-minimom waler ilesmperaturss at
gtation Fo. 2 (Scuth Fork of the Flathead River below Hongry Horss
Reservoir) and station ¥o. b (Flathead River at Holt Bridge, three
miles azbove Flathead Lake) are graphicsily shown in Figws 5. & 40° 7.
referente line hag been drawn on sach of the temperature charis. The
yearly temperature patisrn for stabtion Wo.. b (Holt Bridgs) remained
relatively constant for the two year periesd. Figure 5 illvetrates the
temperature patterns of the wmter rslsased from the dam. This results
in the cosling of summer water lemperatures ard warming of winter
water temperatures of LS miles of the Flathead River above the lake.

Maximum temperatures for siation Wo. L during 196%-and 1966 were
£E0 and A70 F., respectively. Bobh were reachsd in mid-dugusi. During
1266 waters in the South Fork station Wo. 2 were L(O® F. or warmer for
the month of Avgust. During the rest of the year, reservoir relessas
held the temperatures at spproximstely 390 F. It is anticipated that
the releases sach as that whish cccurred in 1966 will become the
operational pattern of the dam.

s
Prepared byy L. A. Hangel hpproved bys ; A7 NS
Dates June 1, 1967 ~
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