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CHAPTER 14

Summary of Selected Tributary Studies

SUMVARY OF SELECTED TRI BUTARY STUDIES (Figure 14.1)

Wth the exception of Vernon and Kel owna Creeks there appear to be no
consunptive use deficits under present nethods of operation. |t should
be enphasi zed that the nodels have been linted to operation over single
drought years and it has not been possibl e because of l|ack of hydronetric
data to run through the standard study period 1921 to 1970 (which

contai ned the 1929 to 1932 drought) as had been done for the nminstem
conputer nodel. Thus, while the tributary nodels indicate that there
woul d be carry over storage under the historic nethod of operation in the
| arger reservoirs at the end of one drought year to augnment the flows
shoul d a second successive drought year occur a continuation of such
conditions into a third year as happened in the 1929-32 could prove very
critical

Wth the exception of Penticton Creek (which is not considered a fishery
strean) a nodified regulation of the upstreamreservoirs has been carried
out with the objective of neeting both consunptive use requirenents

t hroughout the sub-basin and mininmumfishery flows the nouths of the
seven selected tributaries. Wiile this should not be regarded as a
recomrended met hod for nmulti-purpose operation, it does show that for a
single year starting with full reservoirs such operation can inprove
significantly the fishery flows. However, such inprovenents result in
practically conplete depletion of the headwater reservoir storage which
carry over storage is normally held in anticipation of the occurrence of
a subsequent drought year.

Should a drought occur or a series of successive droughts such as hap-
pened in 1929-32 the nodified operation would have a nuch nore adverse
affect on agriculture than the historic operation

The relative inportance of each tributary with respect to inflowto
Ckanagan Lake is shown in Table 14.1 for Dry, Average and Wt Years.

The potential for increased storage within the tributaries can be found in
Table 14.2 Estinmates of natural runoff to reservoirs (as shown on Tabl es
el sewhere) indicate that sonme are devel oped to capacity while others are not.
Al t hough the study does not enconpass consideration of the engineering feas-
ibility of reservoir construction, those which appear to be underdevel oped
deserve a close scrutiny where extra storage is required. Were reservoirs
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TABLE. 14.1

CONTRI BUTI ON TO OKANAGAN LAKE | NFLOW OF El GHT

MAJOR TRI BUTARI ES UNDER PRESENT (1970) DEVELOPMENT

FOR DRY, AVERAGE AND WVET YEAR

Dry Average Wet
Okanagan Lake Tributary *
Inflow (1970 Development)
Expressed in acre feet 279,200 516,000 796,000
Tributary Contributfon to Okanagan Lake
Inflow Exprassed as a Percentagd of the
Total Tributary Inflow
Mission Creek 23.6 20.8 25.4
Trout Creck 4.2 8.0 13.6
Vernon Creek 4.0 5.6 10.2
Penticton Creek 4.0 4.6 5.9
Equesis Creek 3.3 3.3 4.1
Peachland Creek 2.5 2.4 3.1
Powers Creek 1.0 1.6 2.6
Kelowna Creek 0.8 1.4 2.8
Total for B Tributaries 43.4 47.7 67.8
* Peripheral Inflowto Ckanagan Lake from All Sources, at 1970 Devel opnent.
I ncludes Surface and Subsurface (G oundwater) |nflows.

TABLE 14.2
RESERVO RS I N WHI CH DRY YEAR NATURAL | NFLOW

EXCEEDS STORAGE CAPACI TY BY 20% OR MORE

QUANTI TI ES G VEN I N ACRE- FEET

know edge change in storage since that tine.

of 2,445 acre-feet conpared to a dry year natural

Tributary Storage Reservoirs Installed Total Dry Excess
Upstraam Year Inflow
Name Active Capacity Natural in
Capacity Inflow Dry Year
Trout Ck. Thirsk 2,628 5.678 B,306 | 10,163 + 22%
Isintok 870 (0] e70 1,099 * 26%
Peachland Ck. Wilson 81 ] B1 204 + 1523
Powers Ck. Dobbin 104 62 166 322 + 94%
Islaht 343 166 509 6381 + 34z
Kelowna Ck. James 1,112 o 1.7112 1,343 + 2711
Scotty 140 1112 1,252 1.5710 + 21%
Mission Ck. Mission 600 0 600 1,250 + 1082
Graystoke 2,107 0 2.107 4,350 + 1074
Loch Long 400 0 400 1,000 + 150%
Hydraulic 9 211 0 23 4,247 +1,740%
Canyon 304 v 304 402 * 32%
Note: 1) The above is based on 1970 devel opnent and hence does not ac-

e.g. Hydraulic #9 is
now breached and fornms part of an enlarged McCull och reservoir.
2) Wile Crooked Lake on Vernon Creek has an active storage capacity

inflow of 3,374

acre-feet this excess inflowis needed to partially replenish the
Lake reservoir active storage i medi ately downstream

Swal wel |
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ar

e in series, one flowing into another, it is their total capacity

whi ch nmust be wei ghed agai nst annual natural runoff.

5)

6)

7)

8)

9)

10)

14. 2

A nunber of key hydronetric stations, established for the study,
shoul d be continued to provide an increasingly accurate assessnent
of tributary water supplies.

During the latter part of the study, Trepanier Creek was briefly
studied with respect to its regulation primarily for sport fishery.
However, because of the |lack of potential storage sites, it was
concl uded that the nost feasible nmethod of providing adequate

di scharges for the Kokanee and Rai nbow Trout woul d be by punping
from Ckanagan Lake to a point near its nouth

The tributary nodelling results presented in this chapter can only
be con-sidered first estinmates of probable flows since in roost
cases they are based on very limted data and reflect only nonthly
discharges. It is estimated their accuracy is in the order of j_
20%

The nodel s are conservative in that there is no allowance for return
flowto the tributaries and are based on severe drought conditions
as well as average inflow years.

The next step for those tributaries considered for multiple use such
as Mssion Creek would be the refinenment of the nodel to a weekly or
even daily basis during the freshet period with field operation
programto prove up the theoretical regulation. These nore

sophi sticated nodels are also inportant in inproving the nutrient

i nput estimates made in the water quality studies.

Even with these refinenents, tributary nodelling falls far short of
the mai n-stem nmodel which with 50 years of record provides a basis
for good statistical analysis of extreme events. Wth proper
nonitoring over the next 25 years as outlined in the Final Report
and in Technical Supplenent 12, it should be possible to devel op an
adequate statistical base for the principal tributaries and through
correlations equivalent information for the minor tributaries.

DETAI LED CONCLUSI ONS

Wth respect to specific tributaries, the follow ng concl usions
can be nmade

14.2.1 Trout Creek

a) No consunptive use deficiencies at 1970 stage of devel opnent.
b) Consi derabl e non-consunpti ve use deficiencies may be greatly

reduced by nodifying the present pattern of storage rel ease
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14.2.2
a)

b)

14.2.3

b)

14.2. 4

b)

14.2.5
a)

b)

c)

d)

e)

Peachl and Creek

Ef fective flow regulation from storage is achieved by one |arge,
noder n dam whi ch creates Peachl and Lake. Because of a surplus of live
storage in this reservoir, no consunptive use deficiencies are

anti ci pat ed.
Si zeabl e non-consunptive use deficiencies are indicated during late

sumrer and fall under the present system of regulation. These
deficiencies could be relieved entirely by rel eases of storage from
Peachl and Lake. However, since increased storage releases would result
in a w der range of drawdown on Peachl and Lake, the present
recreational uses of the | ake woul d suffer.

Powers Creek

The | arge nunber (7) of controlled | akes in the Powers Creek sub-
basin, although rather small, provide adequate water to neet all
consunptive use denands in 1970 and the foreseeable future.

Serious non-consunptive use deficiencies are apparent only in August
of an average year but are al nost year around in a "dry" year.
Modi fi ed operation of storage can relieve non-consunptive deficiencies

al nost entirely.

Equesis Creek
There are no consunptive use deficiencies foreseen for this sub-basin.

Smal I non-consunptive use deficiencies appear, especially in w nter of
a dry year, as shown by conputer print-outs. These deficiencies are
apparent nore than real and may be relieved entirely by nodifications

to storage rel ease.
Thi s sub-basin appears to be ideally suited to a form of devel opnent

whi ch accents recreational fishing over agriculture or urbanization.

Ver non Creek
The diversion of flow from Duteau Creek to the Vernon Creek wat ershed

is of such magnitude and inportance that it nust be regarded as an
integral part of the Vernon Creek sub-basin.

There are no consunptive use deficiencies at the 1970 stage of

devel opnent .

Smal | deficiencies are indicated on BX Creek but no shortages are
experienced since an alternative source of supply (Kal anmal ka Lake) is

available to the user (Gty of Vernon).
Non- consunptive use deficiencies at the creek nouth are snmall and may

be relieved entirely by nodi fying storage rel ease. Deficiencies
apparent in the upper reaches of Col dstream and BX Creeks may not be
met, however, since it appears that natural water supplies are

i nadequate to neet the stated requirenents.

There appears to be little opportunity to provide sufficient new,

useful storage to neet future water needs.

In June 1971 Hram Wl ker D stillery began di scharging an estinated 560 acre-
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feet per nmonth at MP3. This water is punped from Ckanagan Lake . and,
hence, is a net gain to the Vernon Creek system The effect of this
addi tional flow is excluded from 1970 data gi ven here. However, assum ng
that this diversion was operated continuously, it would provide 6,000 to
7,000 acre-feet of water to the mai nstem of Vernon Creek between MP3 and
kanagan Lake, thereby, elimnating both consunptive and non-consunptive
defi ci enci es.

14. 2. 6 Kel owna Creek

14.

14.

a)

b)

c)

2.7

a)

b)

2.8

a)

b)

Consunptive use deficiencies are estimated to approach 60 to 80 per cent
of demand at 1970 stage of devel opnent. This is due primarily to |large
diversions to Gennore Irrigation District and woul d be relieved, by
1972, by Moore Lake reservoir.

Non- consunptive use deficiencies are evident in all but the freshet
mont hs. Al t hough nodi fi ed nmet hods of storage operation nmay be expected
to inprove the situation, deficiencies are likely to be an occasi ona
and conti nui ng probl em

I ncreasi ng devel opnent of the area threatens to bring increasing
i keli hood of both consunptive and non-consunptive water deficiencies

M ssi on Creek

There are no consunptive use water deficiencies to be noted even in a
dry year.

There are consi derabl e non-consunptive water shortages, particularly in

August and Septenber, even in an average year. Mdification of storage
rel ease patterns is unlikely to relieve this shortage to an appreciable
extent. It seens probable that requirenents exceed the creek's natura
ability to generate fl ow

Penti cton Creek

Wat er supply appears to be quite adequate to neet present and future
consunpti ve use demands, based on the present nethod of operation of
st or age.

Al t hough there are no stated non-consunptive water requirenents,
conput ati ons have indicated the frequent occurrence of a dry creek bed.
This woul d be unsatisfactory and woul d constitute a deficiency for

Fi sheri es purposes.

307



[ fouests
CREEKX

SCALE
MILES
5 o 5 10 s 20
Laa sl 1 1 | i
' | 1 T T T T T p
5 0 10 20 30 VERNON
KILOMETERS CREEX |
KELOWNA 6
POWERS
CREEX

PEACHLAND
|creEX

t
MISSION
CREEX
TROUT
1 CREEK PENTICTON
"/
. *.
PRINCETON S . LEGEND
“eo OKANAGAN DRAINAGE BASIN = = =
id = SUB-BASINS ——
AM
IHEDLEY DAMS ON OKANAGAN RIVER <>
K, n.-u'
. -nlnv: Laxe
.“ Fovaey cr
‘v, ¥ . ‘*
5 —
KEREMEOS Sdouver 4 \\
miver . *Y | ¢
—
" M) ”.f
¥ 7
v
3 os0roos -
SsovoosD)) L4XE
CANADA
U 8. A \
OROVILLENS
|
OKANAGAN BASI N
308 .
Fi gure 14.

LOCATI ON VAP



El evation in feet

above mean sea | evel

AREA- ELEVATI ON CURVES

309

6000 OO0
g EQUESIS el VERNON
P CREEK i \\ CREEK
g A000: \R-——ﬁoodnnelun—-—-—— E 4000 \
£ | =
= 3000 i S~ x 3000- S === 2900 Madian
E | \ = \ AALAMALKA AND
= | = w000 LaKES |
b ] o
i
1 1000-
o 0 =20 30 40 S0 60 T0 B0 90 WO 7] 10 20 30 40 B0 60 T0O B0 90 100
PERCENT OF AREA ABOVE ELEVATION PERCENT OF AREA ABOVE ELEVATION
SUB-BASIN AREA = 77 SQUARE MILES SUB-BASIN AREA = 293 SQUARE MILES
{Excluding Dutsau Cr. wotershed)
6000 8000
A POWERS N KELOWNA
CREEK T CREEK
s {\H = — 4250 Median 5 T
u 4000 : u \
5 _._ ' \ =z ! QT Mo0!Madien
3 ! b9 AN
- | o SUB-BASIN AREA=86 SQ. M|,
000 | 1000 | | | | 1
o ] 20 30 &« B850 60 To 80 90 00 o 0 20 30 40 B 6 TO B0 90 00
PERCENT OF AREA ABOVE ELEVATION PERCENT OF AREA ABOVE ELEVATION
SUB-BASIN AREA = 56 SQUARE MILES TR
{inciuding Lombly Lk. watershed | \
o w CREEK
Wm-\\\\ PEACHLAND - S
\'\ CREEK \\q—m' Median
= 4000 \g———ﬂﬂﬂ'ludiea 5 scoo 1
= | s =z 1 \
. I [ ~ 3000 t
2 ' N 8 i \
g I \ = ! \
> 2000 i 2 2000 :
) -
b © =2 30 40 B0 60 70 B0 90 100 loos o W =2 30 4 B8 60 7O 80 90 100
PERCENT OF AREA ABOVE ELEVATION PERCENT OF AREA ABOVE ELEVATION
SUB-BASIN AREA = ?a?m%&yﬂﬁmlbganmua Pt SUB-BASIN AREA = 336 SQUARE MILES
TOOO- TOOO-
ok TROUT wv‘\\\_ PENTICTON
= CREEK T~ — CREEK
5000 50006 — — — 5300" Madian
Li
. ——— 4450 Madian : \
-
a‘t 4000 : 1\ g 4000 i
= | S = oo !
= 3 |
g N\, % [
> 2000 Z 2000 1
Y : | \
i
() IO =20 30 40 50 & O BAO 90 100 tove 0O 20 30 40 S50 60 70 80 90 100
PERCENT OF AREA ABOVE ELEVATION PERCENT OF AREA ABOVE ELEVATION
SUB-BASIN AREA = 289 SQUARE MILES SUB-BASIN AREA = 70 SQUARE MILES
NOTE:

Figure 14.2



16

e P68

18/ mi_Grodiant

157V mi

Sradiant

1527 mi

..T._u_.q 7 “ .ﬁl]q NOISSIN A I _ _
_ 2 _..G&q M SIY 1.
7 3 — 13
| quteee_ a 2 2 H.ﬂ_.y e 8 | Tl rsmwaw
- JI |5y vareizwe
= B s % I "
[ b N 1 |
SN H \ R ¥
N 3 ¥ 0378
8 |
N 3 1 & r 42 ¥307006 &
W NOSITIZ lylA = . L ®
_ 42 NOSHYFd % W5 ni»i../l
X _ i
w2 ravio— J H & w W3 WY 2 /
w ¥ oor9g—»-\t— FM o T
W9 ALL02S o *
—He io /m
b "4 £ E P e ¥
X LN, W m W Z o W ”
ML i x ste § § N
m_ | a“ o " m wa armvsaan\<—| =9 1334 NI NOILYATI3
= a 2 O - K
¥ wrawisaror—>-= | | w an __ w L - _ e
_ z z 2 i o X $ 0 1 —| | SoFLVEMOVIN
2 X8 —> 4w o m w m g8 8 T L g —»| 0 twzo5380 1
w “ 2 <1 s 0
_ - 4334 NI NOIIVA3T3 m ¢ = 3
m m m m m i o & —=\ 47 10081 W
S 8 £ 8
[+]
1334 NI NOILYAZTA 2 m m m 8 w
1334 NI NOILYAZTA
/ 8 _ 8 ]
»7 T %\ 3
L'S MIGFO0—>= N7 LKV TSI / .M
w7 © » _ A € m = . &
SAvNid WT WTINAVS mu / ¥ NIYHD 1507w
= J Q
/. o / / 3 /. . X 42 MYclyI8—
& w W3 TINE—
2 SEINOG'S —P ~ w O HOLNIST—> o
“ WO SHIMOL W\ ¥ H m 1 o I ININIT—>
A < 42 3TN % M
w9 yIM3 > *3 _m_ g °i _m_ *So el ~ =y
e ] = s
| g 2 =0 Y0 WA —= =z
WO FAVNISON \* z & z I g o
L u @ a2 L
To -3 x “¢ X 1
4 a W Q) ~
= - - & .
v 3 oz e o o S
(-] Q [-] 0 N a E .UJ
o W ¥ . a  %v s & ¥ . .
(=] €
g § B & ¢ g ;i B @ § § § § ¢ § 0§ 8 § 8

1334 NI NOILYAZTS 1333 NI NDILVATTI 1334 NI NOLWATTS 1334 NI NOLIWA3T3

Figure 14.3

DISTANCE IN MILES

PENTICTON CREEK

310

CREEK PROFI LES

DISTANCE |IN MILES
TROUT CREEK

El evation in feet
above mean sea | evel

NOTE:



FLOW IN 1000 AC.FT./MONTH

1 8 1
Al |EQUESIS CREEK Al | VERNON CREEK
r‘ Near Mouth BNMIEI v Near Mouth BNMIEO
a z s II )
b ] 3 RN
\a— wean 5 / ‘\
\| visro-r2) :‘ ,J .
! A vV g & |
1970
; \”\ e 2 Aﬁ\“ \.‘
=
i |\ \ 5 1970 |\ N~~d -
Z 5=t et v gl z
F M a M J o A S O N D 2 J F M AWM J A S N (o]

FLOW IN 1000 AC. FT./ MONTH

FLOW IN 1000 AC FT /MONTH

FLOW IN 1000 AC. FT./ MONTH

T“}‘_ g 4 KELOWNA CREEK
1 1 P Lower Sta. near Kelowna
\ | POWERS CREEK “ A 8NMS3
V1 At Mouth 8NMI5T 4 | N MEAN
i [ ;4 (Aac-Sapt. 1922, 195086,
ll § € 7 \mer: 1967-70) | |
z g al ]
|l' 1 g ‘I?ifﬁ_\ .
HA ) ~MEAN E‘c.a F'Mm n*u!.l JA'S ON D
AW R e
)/ /970 Merio7o. 27800 TT— = 1y 5l 570 500
A 1 10 i ¥ 1
4 N | | [IMISSION CREEK
F' M A M J J A'S 0 N'D T ||Near East Kelowna
- | 8NMII6
’ b [
—~MEAN
' : . e
PEACHLAND CREEK = h 1 S rtecrusted )
T At Mouth BNMIS9 E ! .97
4 ™ " "VJ i
| H -
CNL L] g * ] N
rro| § | \ET XY, S 7 A
) papa
Z AR NN ==
F M T T gt gl o “ o
JOF M A'M ' J J A'S O'N'D
May: 27027 .___""ﬂ" 271913 ln‘.lﬂﬁZ%_;_m,mwgn
l | & g LY,
=1 1
! | TROUT CREEK | | || PENTICTON CREEK
: T At Mouth BNMIS8 i At Mouth BNMII8
i | =58
L l E
; L‘f | [ L % .‘—I.Hlé'la‘lv [
— MEAN
; | e E s ; 1
1 l | l 2 ‘] l‘ (Continuous: Jul (963 -Mar.72)
1 1 T T g ¥ \
FIN e ¢ TR
y £ ~/970
/1 \ z I\
- Y= 2 =i 1
F'M A M' J 4 A'S O N'D S F M A M U J A S O NTD
HYDROGRAPHS Figure 14.4

311



. E' b3 é 5 g =
g - < | = 2
L g E (=] w
B E L] : - o
E | 3 E| 8| S| & | B| B
B & = ] a
Area Sq. Miles 289 59 56 77 358 86 336 70 1,331
Natural Dry Year 237 B9 BD 102 391 9 969 219 2,186
g Av. Year sa | 150 | 138 | 178 | e7e | 170 | 1,429 | 348 | 3,635
(Ac.Pt. Wet Year 1,220 275 258 341 | 1,382 343 | 2,392 582 6,793
x 100)
Active 1970 10,332 | 9,656 |3,754 |2,156 |46,719 | 5,715 |17,981 |10,240 | 106,543
Storage Development
(Ac.Fr.)
Storage 1970 11,940 |12,505 |5,493 |2,190 | 54,485 | 7,735 | 25,725 | 13,355 | 130,603
Licences Development
(Ac.Pt.)
Area Under | 1970 4,306 617 |1,637 356 114,075 | 4,848 |10,135 | 1,666 | 37,640
Irrigation | Development
(acres)
Population [ 1970 5,960 | 1,444 |3,450 90 |24,360 |10,420 | 10,340 [18,146 | 74,250
(Persons) Development
Diversion 1970 14,818 |16,629 |5,201 |3,429 |74,600 |16,481 | 47,033 |10,610 | 185,714
Licences Deve lopment
(Ac.Ft.)
Water Re- 1970 13,384 | 3,416 |5,293 |1,021 |33,525 |12,888 | 31,814 |11,173 |112,514
quirement Development
(Mversion)
(Ac.Ft)
Consumptive | 1970 0 0 ] 1] 1,540 2,296 0 0 3,836
Use De- Development
ficiency in
Dry Year
(Ac.Pr.)
NOTE: 1. Vernon Cr. includes the nmajor Duteau Cr. diversion.
2. Al diversions refer to consunptive use.
CONSUMPTIVE USE
WATER REQUIREMENT WATER DEFICIENCY
DRY YEAR
VERNON KELOWNA
VERNON
EQUESIS 1970 &
POWERS KELOWNA
PEACHLAND MISSION
TROUT
PENTICTON
TOTAL ' 112,514 Ac.Ft./ Year TOTAL: 3,836 Ac. Ft/ Year

BASI C DATA (ALL CREEKS) Figure 14.5
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