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pract

To hetter interpret the recent TFW-sponsored research
an adult Yakima River spring chaincok salmoen (Berman and
fAuinn 1990, this report provides data on river Tlows,
temperatures and salmon migratory timang. Firaet, 1t
presents graphical swmmaries of flow records from five gages
o bhe Yaliima River and three tributary gages for 198730 It
aleo provides summaries from the earliest period of record
(1907 o 1999 ta 14911y, during the mid-late 13708 and during
the late 1380z for the Cle Elum and Umbtanum gapges. it
provides yearly and mean June flows for these yages for the
complete periods of record. These flow recortds sust he
viewed in the conbext of temperature regimes., and records
are presented for the relevant months in 13987 for the
Calumbia and Yaltima ;iVﬁTﬁ Cfour stations on each riverd.
Finallyy the migratory tiwming patterns of adult chinook
calmon at Prosser Dam in 1939 and Bomnewille Dam from 1380~

1989 are presented.



Table aof Conktent

G

AR LR o ol = T e R R e A = b & T A L 2 T L I T T R A

SR A Jr R S o n
DT T T o okt I N

SR

K IR T N o o2 £k & R PV U I I I A I I I I P =

Temperabure o

Aouit Chinock Salmaon Migratic

Int@Tﬁthatimn,uu“"""“u.u”u~".,uu.nau,uu«.u.u..uuu“n".ii

o T e T B F1C B4 0w m w e m ko ke ke h o W Mk MmNk w ok mau ey b

T O N O R X R PR



Introduction

Yoy 3989, & stuwdy of the possible impact of sub-lethal
temperatures on adult spring chineol gsalmon in the Yakima
Frawer was undertaben {(Bermay and Quinn 19900, Thie research
wan sponsored by the Tiwmber, Fieh and Wildiife (TFW) Frogram
and the University of Washington’s Cewnter for Streamside
Shudies. The study revealed, among obther things, a clear
vendeney for the adult salmon to selechively oooupy ool
wabers during the swwmer and a tendency for some salmon to
ascend the Yakima River and spend some period of the summer
v Bhe mainstem, cnly to move downstream and ascend a
tributary as the spawning season approached.

Te better underatand the overall bebhavior of Yalkima

Foiwer spring chincok salmon and this life history pattern in

general, an assegsement of fFlow, temperabure and salmon
migration data in the Columbia and Yabkima rivers was
untdertalen. There is a great deal of physical and
iological data but these data are collected by different
agencies and reporbted indepesndently. This document
sumparizes some of these data sets in graphical form to
facilitate gualitative assessment of patterns. The records
themeelves have been provided to the Washington Department
af Matural Resources (in LOTUS 123 format) and can be
reguested from this agency. T 2 net the purpose of this
document be ascerbkain whether or not the ocurerent patterns of

flow and temperature ave injuriouns to spring chinook salmon.



Saourees of Records

The Yakimea Fiver has an extensive series of dams and
canals for storage and diversion, dating o the early 1300s.
The sequence of water explocitation and details of the dams
and canals may be found in UE Government Printing Office

(1980 . The information on flows of the Yabhima Fiver and

selected bribubtaries was acguired from the tnited States

Geonlgical Burvey and Bureaw of Reclamation, Repartment of
the Intericr. Temperature records for the Yalkima River were
acguired from the Rureauw of Reclamation: those for the
Columbia Fiver were taben from the United States RArmy Corps
of Enginesrs Annual Fish Fassage Meport for the Columbia and
Svnake River Frojects. Pata an migratory timing of chinooh
salmon on the Yalkima Hiver, 198% were provided by the Yakima
Indian Hation®s fisheries office. Data on migration in the
Calumbia River were found in U8 Army Corps of Engineers
(173873 . I am grateful to the various individuals
representing bthese organizeations that courteousily and
prompbtly provided data for my use.

The metric syatem is now standard in scientific vwsape.
I have therefore converted all temperature data (reported in
Fahreﬁheit) to Celoius. However, dishtances and waber
discharges are so commonly repeoerted in miles and cubhio feet
per second (ofs) that I have retained these units for the
convenience af many readers. Miles may be converted to
Filometers by mulbiplvying ¥ 1.61. Cubie feet may be

converted into cublice metbterse by mulbiplying * 9.028.

L
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Flow Fatterns

Flow records on the Yakima FRiver were examined on three
temporal scales. First, 1989 daily records during the
period immediately relevant to sadult spring chinool salmon
(Mpril through September) uwere gathered and displayed for
every fifbh day each monbh for five stations on the Yaliima
Fiver {(Cle Elum, Umbtanum, Ahtanum, MHabkton and Ficnal) and
three bributaries: the Maches River and its teributary, the
Mmerican River, and Abtarnum Creek. The locations on these
gages are depicted in Fig. 1. The flaw records of twe gages
are displaved together on each graph, iv an overlapping
seguence, ko facilitabe consideration of the degree of
synchrony and increase of discharge as one moves downstream.
The uppermost etabtions (Cle Eluwm and Unbanum) were closely
synehronized. There was a peak flow in early-mid PMay at Cle
Elum bBut a minor peak in late April was more olearly
expressed downriver alb Umbanum (Fig. &3, There was also a
more probracted period of high flows from mid-June o the
end of Augusb. For a period iy late July, upriver flows
aiightly exceeded those 45.2 miles downriver. The nage at
Ahtanum showed the twoe spring peaskks clearly but had & more
lengthy period in the summer wheyn flows at this station were
sxceeded by those at the upriver (Umtanum) gage (Fig. 3).
Gimilarliy, the flow at Mabton M 09,8 was dramatically
lower than that at Abtanum (KM 107.3) during the entire

summer (Fig. 4). Flows at Mabbon and Kiona were similar



(Fige 9. Flows on the Maches River, tributary to the

Yabidma, and one of dtse btributaries J(the American River)

shawed Lhree synohronous peaks in late Noril, mid-May and
mic-Jure. Ahvtanum Creel, by cowmparison, conbribubes
relatively litble to the Yakima River's wvolume (Fig.é&d.

T addition toe the intensive examination of 1989 flow
patterns throughouwt the system, ¥ gathered data for the two
gages with the longest pericd or record: Cle Elum and
Ll aonugm « These data are presented by water year T(WY)., For
examplea, WY 1909 ran from Gotober 1908 through September
1309, Cle Elum records are available since 1908 and Umtanum
records are availlable sinoce 1909, 1 selected several of the
gartiest years, several from the mid-late 139708 and the past
23 ovears to 1llustrate the general seasonal discharpe
patterns. Cle Elﬁm records generally reveal a major flow
period in late spring, peakoing in May or June. There is
often aleo a period of relatively hiagbh flows in December o
Jaruwary, though generally not as much wabter as Tlows irn the
late spring (Figs. 7-14).

Examination of records from Umbanum, 4%.8 miles
dowvriver from Cle Elum, showed wery clogse correspondence
with the upriver station (Figes. 15-23). This indicates that
the detbtailed 1289 data described above were not anomalous
but represent a general pattern bebtween these sites. Rothy
sites showed variabion From year to year in flow pablern,

particularly regarding the presence and magnitude of the
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The Dalles, Johvwn Day and ModNary) from PApril 1 o bthrouwgh

Ooetober 31 Figs. 30, 31, I, H3). These data indicate the

temperatures that Yabima River spring chinock salmon
experience during their migrabtion {(see next section fTor data
on migrabery biming) and also indicate the temperatures that
they would experience 1f they migrated later in the season.
Farly in Aprily btomperatures are coclest al MeMary {just
caver B oand aee progressivel y warmer as one moves downrlver
to almest 8 at Bonenville Dam. Mowever, over the period

examined, there is generally very close correspondence of

temperastures amarng the dams (Fig. 34). Fealk temperatures
were penegrally bebween S0 and 2. Dueing the likely
migraticn pericod ABpril), bemperabtures roese from abouwt 8 Lto
11,

Yalima Riwver temperatures from April 1 through Octaber
1, 1989 were examined alt Parker (Bunnyside Damd, Umbanum,
Ellensburg and Ole Elum. Three patterns were displaved.

The lowest site of the fouwr, Farker, showed a smaobh curve

with only minor changes Trom day o day (Fig. & - The
aother three sites ehow more variation, including an abrupt
rise 1n early May. The Umtanum and Ellenshurg recortds track
each other very closely (Figs. 36, 37) whereas the Cle Elum
temperatures were cooler in the spring but matcher the

Umbanuwm and Ellensbhury records from esrly July cthrough the

end of September (Figs. 38, 3.

Adult Chincok Salmoeon Migrations
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The relatively slow upstream migration suggested by the
maineten dam passage vecords 18 consistent with energetico
masvilings. The terndeney of Yalkima River spring chincch to
maintain low internal body temperatures would alse lead to
energy coenservation, as would the tendency to bold in pools
ang bhehind dislands or obher current-breaks. Basieally,
calmon fitness will be increased by tactice which result in
mivimal expevditure af energy.

Flow and bemperatuwre are imporbant for adult spring
chinoeh salmoan Ln several regards including abbraction to
the rviver, migration rabe, locabion of holding areas and
eneryy expenditure during the sunne. At the time when
chinook salmon apparently snter the Yakima Kiwver May),
fFlows in the lower river are still guite high. Lower river
Flows atre low during the summer (ow the order of 1000 cfg)
and the salmon seem move upriver and hold in regions where
the flows are preater. This is wnolbt meant to imply & cauvse
and effect relationship bhetween declining lower viver flows
and upriver movement. Meither detailed data on salmon
movements ivn the lower tiver nor pre-development migration
dalbta are available for analysis. Howewver, it might he
inebructive to brack adult =s=almon in the lower river and to
@xamine all passange records for assocliation between flow
regine and movement patterns.

Te the extent that land and water mavagement inCreases

walter temperatures available to salmon and decreases the

availability of low velocity holding areas, the reproductive

12



13

aof the salmon will he atfeched. Detatled

ST

information on holding babitat weed by the salmon was beyond

the veupe of the radiobtracking study by Berman and Quinn,

Plowever, it would he very wseful to acguire more information

G the holding areas regarding depth and velocity as well as

e Jrexr e LUTE .
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Keechelus Lake

RM 214.5
203.5 ¢« Kachess Lake
185.6 « Cle Elum Lake
([ D Cle Elum 182.9
176.1 « Teanaway River

(|| Ellensburg 155.9

147.0 & Wilson Creek

Umtanum 140.4 (I D

American Roza Dam 127.9
River

Naches 116.3 - | - 4 -
River
Naches River 0.6

() Ahtanum  107.3

Ahtanum Creek 0 0.6 106.9

[ ] Sunnyside 103.7
(1) Mabton  59.8

Prosser Dam 471 ‘
() Kiona  29.9

i e —

335.2

Columbia River

Locations of flow gages on the Yakima River, indicted by circles, and
the River Mile of selected gages and tributaries. Squares indicate
temperature recording stations. Not drawn to scale.
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Waoter Temperatures — 1989
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Water Temperatures — 1989

Mainstem Coiumbig River Doms
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Water Temperatures — 1989

Yokimo River — Umlonum
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Daily

Adult Soring Chinook Migration

Prosser Dam, Yakimo River — 1988
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Adult Chinocok Migrction Timing

Monthly overage counts, 1680-7989
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