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Your e Volre réterence

Our file Nolre retérence

December 22, 1987

Mr. P.M. Brady b ofoaee
Director, Water Management Branch I
Ministry of Environment

765 Brgughton Street

Victotia, B.C.

VBV /1X5

Dear Sir:

Re: WATER RELEASES FROM OKANAGAN LAKE FOR SOCKEYE SALMON

As you are aware, drought conditions in the Okanagan Lake
region this year have resulted in lower than normal lake
elevations and this poses a threat to the eggs of beach
spawning kokanee. In November 1987, C.J. Bull, Fish and
Wildlife, had requested that the present lake discharge of
175 cfs into the Okanagan River be reduced to 100 cfs.
This would reduce the winter drop in lake elevation from 6
inches to 3.5 inches, thereby reducing the dehydration and
freezing risk to kokanee eggs by up to 30%. To address
this problem, a survey was carried out November 19-20 to
determine what flow release from Okanagan Lake would allow
Okanagan Lake kokanee downstream and Okanagan River sockeye
eggs to share the same risks of dewatering and/or freezing.

Two sites were chosen to resolve the problem; a prime
kokanee beach spawning site at Carrs Point on Okanagan
Lake, north of Kelowna, and & representative sockeye
spawning area on the Okanagan River near Oliver. The beach
at Carrs Point had a gentle slope of 1:22.7. Flow releases
from the Vaseux Lake dam were manipulated - lowered to 100
cfs for 16 hours - to measure the areal extent of exposed
sockeye redds at 175 cfs and 100 cfs.

This survey indicated that if the discharge of Okanagan
Lake is reduced from 175 cfs to 150 cfs the egg loss by
dewatering and/or freezing will be shared equally by
kokanee and sockeye salmon with each stock having 7 million
eggs at risk.
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In view of our decision to cooperate with Fish and Wildlife
and balance or equalize the rate of mortality of kokanee
and sockeye eggs, it is recommended that the discharge from
Okanagan Lake be temporarily reduced from 175 cfs to 150
cfs until winter inflow (December to March) balances or
reverses the present downward trend in Okanagan Lake
elevation. This information was passed on to D. Narver two
weeks ago and it is my understanding that this adjustment
to the river flows was to be implemented at that time.

This memorandum and attached field report will confirm the
position we have taken on this flow problem.

Yours truly,

0.E. Langer

Head, Habitat Management Unit

Fraser River, Northern B.C.
and Yukon Division
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DETERMINATION OF FLOW IN THE OKANAGAN RIVER THAT WILL ALLOW

KOKANEE AND SOCKEYE EGGS TO SHARE EQUALLY THE RISK OF EXPOSURE
T0 DROUGHT CONDITIONS

The request by Fish and Wildlife to reduce flows in the Okanagan
River from 175 cfs to 100 cfs for the purpose of reducing the risk
to kokanee eggs along the shore of Okanagan Lake was the subject of
an on-site meeting on November 19, 1987, The meeting at Oliver was
attended by C.J. Bull, Fish and Wildlife, Fishery Officer S.
Coultish, C. Edge, Water Management and W. Field, Habitat
Management.

Two survey sites were selected (by mutual agreement) on the Okanagan
River near Oliver (see location map). The first site, 2.7 km
downstream from the Highway 97 bridge crossing, was used to monitor
river discharge by flow metering (figure 1). The second site, 3.1
km downstream from the bridge, was used for mapping the channel bed
and surveying the elevation of redds above and below the water
surface. The second site was an area of channel measuring 310 feet
long and 90 feet wide (figure 2) that would serve to represent the
increase 1in the exposure of river gravel with decreasing channel
flow in the Okanagan River.

During the afternoon of November 19, the flow was metered at 180 cfs
and the area of exposed gravel (redds) was found to be 8% (Table 1)
of the total site area of 27,000 ft2, At 4 pm the discharge from
Vaseux Lake dam was reduced to 100 cfs overnight. The next day at 9
am, the flow water was metered at 131 cfs and the area of exposed
gravel increased to 22% of the site area. From the metering data
and survey results, it was estimated that all redds would be covered
by water at 240 cfs (figure 3). Assuming a uniform distribution of
redds in the river gravel, a river discharge of 150 cfs would expose
16% of the redds to the direct effects of drying and/or freezing.

According to Bill Zook, Washington Department of Fisheries, a
reliable count of 35,000 sockeye spawners moved upstream in the
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Okansgan River above the Similkameen confluence. An estimated
15,000 of these are above Drop Structure #13 at Oliver. If the flow
in the Okanesgan River is mainteined at 150 cfs and 17,500 sockeye at
2,500 eggs/fish produce 43,750,000 eggs, a loss of 16% of the redds
translates into & loss of 7,000,000 eggs. These results are
summarized in the following table:

TABLE 1
OKANAGAN RIVER
Discharge Area exposed Number of eggs

(cfs) (%) at risk
240 NIL NIL
180 8 3,500,000
160 13 5,687,500
150 16 7,000,000
135 22,5 9,843,750
100 36 15,750,000

0 100 43,750,000

Currently, 175 cfs 1is released from Okanagan Lske for sockeye salmon
in the Okanagan River and this discharge, with no winter inflow,
will lower the lake elevation by 6 inches during the period December
to March inclusive. B.C. Fish and Wildlife has requested that the
discharge be reduced to 100 cfs in order to reduce the drop in lake
elevation to 3.5 inches which, they estimate, would save 30% of the
eggs or 7 million eggs. According to the 1987 escapement estimates,
75% (Table 2) of the spawning took place salong the lake shore,
leaving 25% for stream spawning. Studies show (Table 3) that an

average of 33.5% of the eggs sare deposited very close to shore at
depths ranging from O to 0.5 feet.

TABLE 2
KOKANEE ESCAPEMENTS - OKANAGAN LAKE (x 1,000)

Year Stream Shore Percent Spawning
Spawners Spawners on Shore
1977 59 545 57
1978 153 54 26
1979 203 108 35
1980 148 180 55
1981 113 214 65
1983 69 55 44
1984 152 5 3
1985 205 29 12
1986 87 17 16
1987 55 165 75

o.c/}



TABLE 3
KOKANEE EGG DEPOSITION BY DEPTH
According to Matthews and Bull (1981) end Halsey and Lea (1973)

Water Depth Percent of Eggs

1t Matthews/Bull Halsey/Lea
0-0.5 23 44

0.5-1.,0 535 ) 62

1.0=1.5 60 79

1.5-2.0 78 96

2.0-2.5 100 100

On November 20, the slope of the beach &t Carrs Point, a prime
kokanee spawning area on Okanagan Lake, was surveyed and found to be
1:22.7 (figure 4). In 1987, 82,500 kokanee deposited 25 million
eggs along the shoreline or 303 eggs/female. If, for example, the
lake discharges at 175 cfs during the next four months, the lake
drawdown of 6 inches (figure 5) will expose the kokanee redds at
lake depths between 0O and 0.5 feet and place some 8.4 million eggs
or 34% of the total spawn at risk. If the lake discharge is reduced
to 100 cfs the drawdown of 3.5 inches will expose redds at depths
from 0 to 0.29 feet and place some 5 million eggs or 20% of the
total spawn at risk. Table 4 is a summary of risks to kokanee and
sockeye spawners at various flows in the Okanagan River.

TABLE 4
Eqgs Exposed (Millions)
Okanagan River Okanagan Kokanee Sockeye :
Discharge Lake Drawdown (82,500 fem.) (17,500 fem.) -
(cfs) (inches) Shore spawning River spawning
100 e % 5.0 15.8
135 4.6 6.4 9.8
140 4.8 6.7 8.3
145 5.0 7.0 7.4
150 5.2 12 7.0
k11 L | 7.4 6:1
160 5.5 Ta? 5.7
165 5.65 F 5.3
170 5.85 8.2 4,6
115 6.0 8.4 3.5
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According to Table 4, the risk to kokanee should approximate the
risk to sockeye egqggs if the discharge from Okansgan lLake is 150
cfs. Under the present flow regime, & flow reduction from 175 cfs
to 150 cfs will result in & loss of some 7 million eggs each; ie.

the kokanee will lose 29% of the run and the sockeye will lose 16%
of the run.

The possibility of the fall drought extending through the winter
months 1s considered remote. The last winter drought (November-
February) when no lake inflow occurred was during the winters of
1929, 1930 and 1931. In recent years, low winter inflows have been
recorded, ie. 1962 - 6,000,000 m”, 1979 - 8,000,000 m>. To put this
into perspective, 1/10 of 8sn inch of rain falling in one day on the
Okanagan Lake surface of 84,200 acres will produce 701.7 acre feet
of storage which is sufficient to supply an extra 10 cfs of
discharge for 35 days. Any rainfall will work to the advantage of
the kokanee eggs by slowing the rate of drawdown of Okanagan Lake.

In view of our decision to balance or equalize the rate of mortality
of kokanee and sockeye eggs, at 7 million each, it is recommended
that the discharge from Okanagan Lake be temporarily reduced from
175 cfs to 150 cfs until winter inflow (December-March) balances or
reverses the downward trend in Okanagan Lake elevation.

Juid

W. Field

WF/cs
WF1/Kokanee

Attachment



R

/,

" m&.

g5 KD -
v Harjs "

b'o'
VAl . ©

Orouille 10 km

20 Malles
J

A0 Kilomére

5
— |
25

1

20

10

0

k, )& y

™ JS'D
mf\1 -h{"
154

ouw

Ey
32

A

-
[&]
-,
z
i
&
-
gy

= "
)| A
Tl
-
el

WASIUNGTON

1

0\

Oroville 22 km

Oroville

PENTICTON

BRITISH COLUMBIA

WEST OF SIXTH MERIDIAN - OUEST DU SIXIEME MERIDIEN

Scale 1:250 000 Echelle

5
—————=

Miles 5




1N ) e ¢ a T f JiA: L L It / %
b he e 1 , o L= N o . o
B, AT e . { fr e "-I"- N T f 3 . B} A Bin
-—~—— T " b d / . k \ : P 1 -y
3 Y T T I T T I . T ¥ Y i it S
AD4AN P ORIT
-

To Westbank—22 km . To Ko!c:-ma- 16 km To Kelowna

VERNON

Scale 1:100 000

(1cm=1km)

20 2 4 6 8 1 © 14k
==~ ————— e e




.E 44 w 1 -+ i
aSsgwes <+ tT g 4 b ++44 4 +44 4 4 b4 (114
41444444444 4 44 4 + 4 b4 + 4 4 41 J E

4 44t 4ty 4+ 4 1 4 y ad

| 54
T
+
R

-+ 'E ~ 4 4§ 4t b4t 4+ 4 4 44 44 4 +4 4 44 L4 44 4 L4 44 .
et BE 1] HHT1H3]] T [1]43
- + 4t 4 -+ +4 444 -
jEaEg P e b b4 " By |4 44 +44 t +44
: K+ 44 + PN .. -
+

+
"

1

4 4

4

i

[ WANNK_
?
==
L1l
11
Logy
Il |
ik
il
T
i |
I
L
| B'H
b b
‘

jasreem §
§ bkt e
.
=1
i
T
M 1
1
1l
'S
'S
18 |
Li
T
1
1
.
i

+

p 2ok

1
4
I(
1
uat
i»tﬁq
1>
e
L
& bl
2
2 e s
i
Ll
Li
T
2
]

1
bowow b

&
1
;
11

1 BN INE NG +-+

] + Sty 1 ll#MW_M“]T = | -4 44 p 4 - :

TN AT HRH B ANE T OEEnn anus

L - 4 4 +

* ¥ e } - + 4 44 4 -
e e e
HIHe &) Anastaseanannstan T TR TR A
iy SR B — IBEES R SEEE W B TR 0 By | % B ]

&g [+ HE = INE SSEEgSESRELgpEE RUREYE TR E HH
assdpasaibin twﬂ.m w.t A HTH Hirt - i 3{_ o m ,,r%

—— it — _ ——t _ - AasSHieuStayEebabsl kusus e
dab i b b b =W pl - Lkm], by oA 4 il ti i d - Fﬁ.T_. Wll
4+ < 2t ﬁ...T.TL.r R - bt ] b i ] 4 -t RS NP Y BN DA i
t _ﬂ. teangd pawkh Saulbosbi B0 A8 _ t e eASSE D! 1881 y
Lrw.xr.. T-_ %m-.q n — -+ m H ML Alv.wx. i L4 walo —._‘_A_m I.__ 4.‘~” “.t..1«|_~|_wl,. v.w»-.
EREEEREWE R EY L BESR 111} il EER N ERERD B I PN i 4 Ti+ ) R
o i 5 g Jud m S aguEl 0> slgunss pugeynery L_L, TR xT BORECIRiCRETN 2NN Skl
! .H 1 Rl K + SEY TEEEEREEE ; ' sl Ao R e ol il e b iy i ] e
I AR .Q- - ) O (S iR idladd e P - T ) 1 T g e o 5 T :
* 14 : 8 @ i W t .—___ = ~ i b g g DS SENE T e
g [ | ) % . 0 ¥ bl + <
axs I PEaBiSIr 3] kmmdal foaRad Vinant buvaiphenl bop il Ht R R T R R
BSSIV PEBSY B Lm—l..:. L X745 DI G e .Haﬁ” e .H;m Ve bl kil
I  Bhedd BECEY Bt ot Sns bast! b Ty foeteed SIFIR N LW “VW_n 144 bd bigee e a e
REL L PENE PRV ) HPEE C )-IRE BRE) (RETEg REVEE DR IE BV < TEE=EEh W "R NS ERTRENRER I
e g 38 DA reraicasstiialliee 3k € el HERE I Rt Poo
PR E o FRESER—NT B ¢ nmf Bpsensngesapuanypagaipegy § ey hu chNOeRtap8ban hululiogdifrbal Raves
: : ; y aEREEE : - e -
B B H,ih,.iﬂ-_. b jwan g 1550 va i Jupy g e rwl) e HisSHe e s it =
14 -5 [F S I i, Suslasnsibsiadbetaliosy 1 ES Sl [ Reginiileis B0 SRl on o
S TR e | Dy : HHEHEIRT T R = ed kel bnipd paaly i dusl fibe
FPESEEEP I JERDE NN-NEE B iy gEmn mi _.., e i _ i g et
18 1 B TII s B L e | S A THHITTHT HTHH]
Ay AnE sungus=Rl st PEsndnl A -1 t T ' lndtatstntanths —+1 S
4. 11 *.llﬂ.. Qiﬂ 3 T LA ......r.wHu WTT __f‘u B InETRtRED +__ S .r.."
...T+L4uﬂv. +- Ird . —y ) IR YO B I L4 |4 44 = .4 i ) R R O 4444 4 L]
e ;Imerl. eErH [ T T SRR [ F IR RS

EREERER." 1 ._Wx.l ] T hey REne “ __M.IL. 1o e i 3411 +11 14 Muq +H-F
d B GEEN - Cl e dim mTI L T4 Al k00D & : bigre ] ! | :en..‘
[ESS A FEPL FRET] BRSu) N JEEY PR T T pELTER 2 : i u| :
jigdiiat™: Hdteensd FinntiRinlE eci sl RS A RaRa T RRRRUNRS RO HITHTTE S
pesteegel =i T 0y [ emapianibeece =g tepl - ama pa=sbn tEINISHH R T L L
N & Sy O G B AR B [ LL e e ey w.i._ - PR B DA Tyl .-.. —td h..l
gugypal=7 hyay g1 .wf..LTr, SYRYnaRuEny by ﬁf AN 91 % b b _-..uﬁ_-lhi_: 111 “?“

i IG i . 8 Bne 1]y ediil] o | G g L8 o e -2 B ot ;WA.L +4-+ oy
.._.ﬂ._._.ﬁ.HJ...ﬂwy pirireipd nmvﬂlh Trfetlsjutad Ly W : ;m-. el et IR
mEagupun-:fangy prwd | mankuunyplifnswshad Faabakiasduroal L3 [ ERERIIE B S10000 SRR s bt hREas PRETA
33353 ants iuphipons Pigsapasnd By Sassacul hos RG] e Gl NI HE o
i by a4_lm\_@.... el Eisd aak il ..W Lidbll IR L m LY ; | ; P ____.4 bidd Dr‘
e S s o T LA e e T3 s PR FE.3 SR RE Y A FE U EL .2 B5E py puna
o ,Ho.i_mﬁu_[m%_.: e HH e BB TN R T
— * t e t = —t =+ v —t . vy N B ] : A N 4 4. Py
! ;_;rtw;w._h\_.__ﬁ._: OGO LT S s RN i e
1 [ : ¥, 1 | Ttk it T - -

BEstws S e § It I wanaun dsusnnrwednundlaan ol FREul| 3500 IR0 s RRREERENE] URIREC ] INEST,

i d.ﬂ ._.w._I.M.i _.”IMI -“Lv.ﬁ-r _.l_“ _“I 1 ﬂ. __ ._WI* _ m ._wnw..l? uaﬁ‘lc._ ~F-- \.u'_-. .Mlm.... .Jl.l. J‘A‘l.%.lm bd==9

i il llm S ANSl RS NSREEN RENEY T S NEEEE

] -t _ o T RS RGAENEERIRNAOERRS] A B Y 1+ '
. SRERCREY | (RESY T REREBNIREE D SEELIL i
HEE PR By RN d38=satedpenaantaRiREREAY B ERURRIRTRARRATEERIVRREY 11T
l H i | I 1 ) { -y = 1 T T T
f A i sndidneiy Sl | Flabyaagans: puig

S e e e T A Hih

Ewaw 2 asaadil assoasd baf saddnsual baauel s olid row b8 B, bt ! !
} JEEEE 4N “T+. SRS IRERSSNY puLa SR Seant i ) IeNeEat 8 4
m h_h.ﬁ.,__,_wwv pusnsf angupasunadfdenagnungpupagsaned sopad - s I Hi r; g

. 4 4411 & L “TT - L+ 4 l.trrlnl.n +|..lm~ L 4 ++ .I.I._... .HJ. ‘4_. 3 ” i _4_— .|“|...r

e j : el Ll IREEE 1 ' BE ¥ SR BE

1 + ~ 1+ -t § 4 + + . 4 et 4 s 1 - : L
i : i ] e R Gt

] IEEAERSNE PRANS =13 - HF 4T3 i

& = 4 i I .
: R 1SR P R T TR BT I S
pE hllnww MR T ERgRENAS FW b B J_l.,.v. __.._._ A-__ 158
i ARt 5 A-.‘_vm..— H 115 11T H .ml_*__h ___| ww_nv *L_-___ _._4 |+*.¢
: . T8 TEEEEL 1 _ il e
] oy .u_..hn_u.u_mL %v ._ BeRnee A #_W«E RYLPEng i1
; {fsRsacangdfebtiine st panad et AN ERRRNRRR Ry EARRRRE HAREINILARRARARERONRE:
] I —- Ll it | : "

} . g I { H T % T T ]

+ + +— =] T .. 4 e 'l B __f - .+ b - tre

: ot A HRHT THE HE Bt b S
3 SEHRRRIIRANNE iR antitiniRedasanes
>t A 14 L e REPEREY B, JEREERI yE B H11TH

1 .H.w 4 %4.4% 4444 -4 w ..I.M‘. #..— by H,.,ﬁ m : % ___m m .T..

1 L tr Pt b4 41 4 RN + .4+H +t+ 1 X + -4 ﬁ...l..
[RE RRS = IERE XS it bbbt trbettrtd bt t ..+_._ ._.*ﬂ.ﬂ v




FPS Sowpout
.

Py ey v———ry




’.

b —

p—

ey ERT RN R R TR SRR ROET 10N RU g e ean | SKNTEUSLENSRREY L3
il AT Bihe 1l BiHEHH FTEE! EREEEE3EE
ISSIEEEE Aﬂ = R -He O o' _ {111 G :
5001 EREH PN g~ 4, 4y An SN PR PEFRE (EERS BE s e
BSSSE BHY 1 whl.ﬂ.l.n_r “igiti =] [« XE -.M. 1] HA.. mu..“ % + kJH_..
sizadaeailiy o T TIE = Frdband=d - deiilatine. EENERIREEEIL.CR
2=y RECEA ERERARRN I EoCENRES I BH T HH g SR EERER ERSE] L-JRRBEEIpEEEIESEE
: _ : . i 1+ ML GIM I ] =2 e Rt 1 ! T4 44
EETEREE: . I 2. 588 BAEERRNERALE ubullnbvaasnnannns EResbach] SEEREEERE!
Siaalads 1% B8 51 EREA | 300 Jubia badp! ﬁ_.iu__ HHEEHH EEpERpEE “_i,jﬁ
4 . 'y $ . R i 1 1444y 1 t iR “+d p e s
.Vv 5 | 3_.5.__._ [{iafitd ,TM. 1#H.1.4H,¢,. (BB M.LM,J._qrﬁT.mul._“
el hRect boRh] o ST RE ST EIREaRR ba: sessnsiatitad s L-IELRERAT Eatoe etk
SEIBEREA ERSR] SN I RSERURROHY Bl I XH.LW“U : _m -uﬁn B I;Iw [ Phspnual hunbh ._,T_;
e Eeanl R sl L ERARA BER IR ~ R EEER Y e betasesscipnss
it iR & iR o i B HHIT A1 H :
. T . = i 1 .1’ -t al+i» I 111
REREEERERARRER] o ol NRRERE RRE RS {0 ERE 44 : _ -
weei Suat keat Al L RARRARRED AW
4 -t 54 E _ | P ag .A o
TSI ‘M EREEREERSERS 1 K el 17y >
o et gt o e ge -
il et | & EBGHe LR~ 1 3
) PR 3 - J.._ . M_ v d “
) Gt ripiin) o A il [ESE0e Do el et v phess Bonpd HER
b ks T w .
A : fl 8] e !
sl D RLIR
.- i . : Colgyl Twe :
: VA o .20 TR R
Du ) N X0 BRE{ hmeepomaki bunis naa w
Ha: Gt e T i e T BEE B S
JE U e <1 Wl el “.._..r._ 13 e tal g
NI S —— wall 6 (i o iy Jomer s mo
..;.} V...“ ] -Ll_ __._. i il ¢H|+..4 ° RS 50
< e L i Ewil it 3 B
s R E 1] e
il S Ll L) 1 S TER -
A Ren i Ol e B s e 14 3aR
s ! T P o ek
: M .ATH..HM| i e = ”,.“ 4_._,
SRS [ THa =
S e e Ot 73 ey poven preey prs = 1 =
-——— - “. . 11! : 1 ¢ i B i \4.1 — -
.ral...ﬂ.l : e EIET BT Sl baam i | T T B
i ki e L] S ke fameg = TR
iH...vu.' £ = G Jd i | - PR | . — R, ﬁ.#f + alIIl'.HlHﬂ
e el o ELACE SRz
e ——— —— _ ﬁji__ﬁ_#“uﬁ 28 555
iy e Hitialiy R
i : S 1 SEay| Jam A
L RU 113 Bes Ras| has : by
s lr. . Ll L35 | .T._.Jm -t .A||«
A“ C_ l...wJ_ 117 'T i_...l s “,_I;MI. s
- U R A EE i
5 ........r_l sud knnnd Auns e HEEE -H .rﬁmm
HY A L R tH i
N AR 8sy {SEREIEEREEERRY H =
s ] AETRRSRE hardS khad: i Rsagesy 1= iz
b 1 J.”;,_ SRR RER ED 1 AL
N i 1 14 k T + 0444 44 444
S - Ras! | HHY _ : :F..TUH%,L ; ol mn g8
QU & IR 13 T Elunmd b ERE 31
s i jaug enanangpoanpsbiniRRaRNLay pRARELAEN it
WEEE 0GR U - EeE R BeasEasan P
S JM- 1 1 1 Tt .1 .“ - =
885 S8 ERE H\ HHHT w.un.uw H | R
SR T B : T i T
| ] M.U..._ | \ ! _..[_ﬂﬂ:; i N 5 3 =
; = LRk L B AETE : 1 1T
HHHEA .M_:__ﬁu B SEEEERREEEES IO T t -
A 1T HH sbpflial [ Feniita ] _
i A ] saul binn H o
|w ” : 17 TT7 1 -t 1l =
ik fﬁp P HE R R T B I ¢
1 TR ERE _ iiSkasicnnnsn pguuppinnd fuasnssungnn i
| P.fﬁ ] T8 pRREEREESENaREEAREEENRLLe! T
U1 1] . ...I.1.”.,1 ..| FTITIITL 8
-., Tt ._TT.T_ H#In_ AP=pg= .w.unl.l_. 4_&..!.1 r..I..,I_...‘nl..H.“ EEEENE
1 .IJ 1 4_....M..u 1 Q v & 1“ ' ’ T
. 11 _Lu__-u. 4] ﬁ.ﬂ. AT.H T _.uﬁ \T IS usasais I
skl d R
I L




e RS ] | } 1 I T ERN IEE R ' .
2281 BEE ! L.. (o _ :*_* AN W E .
e A8 __H;:____:LLT Hit[HH [ HE g ume s
o o Vel ._h_f._____:;d P TR TGRS h;;..@
it b HE TN ), R I T M SR
e s ) e AT R TSR SR
L e O { ' IRl BRI o s B Gl Eande sl B L -+t llv,_ilr.ll.!.
- . R EEEE - R R NI R SR IR R EE R R R DR F R TS pusEy pun: e
gl Bapha bE0aL Line. i f EELTERELEE o) i1t T R T :
lahitiniesiiis a1 Hitus) N_o..«?ﬁ i1 Fitereakstsl Rr=clparst
i8] _ ] _x:x“,u H ARERRY IRECAERER BT BnEne
HH 5_ i : 4 ILr e ”_Lﬁur,i. 8538 5 Hake
R R R R ERn YRRRY ERLJRCET ¢REESH Aespeanat RRRIRETE] FEuCRREEEa ERECEEEITICEESISTY
i LR i 1 AT B3Spsandpesunpnan]ippnnphhbibunsgprant bansdnans
SR TR R B RO, o E ! N peEE S RS ) 1 I ] SEEN HedBay
e BEn 0l B Bt Rena i B : SERA J‘ﬂ EEEE sl PEEEANEARA RS RYNNN RN FE Ry
R W _.mra iR R | (R e B e
T B o BEE- R LR -2l eb it R pe e el pERSRECEH] FRFURERERE ERas FER 2N ESRETEUT:
o P _ .M S1REREAE s ..F SN Y | e B thl..r_L =gpas
. F_ i i E R IRRURRERLY R EREE
£ Y N SeesassasaEibiees
~J ] 5B +——t +
dalshlhib e LR EmER EER NG Biysng peos
sl bl e Qo L EH T H I R
e B Eegpnastfrgntfoszabatns
T FEE - B W e R
S e e 0 piipgs b mntl il ke s
R i P R
e g ki B EEa ki Nooal we

SHORE [(#1)7

5 i (B el U | S5
! ! 1 SREEE GRS @) .
et B = . e 4 getaf
1 T 1
il i ed g i ...I...l...rl..l.
. 85w sband bawwn ba s
! et R L R R S e
t : * : . ;
ﬁ 181 IR s s
at]s 1L a Boadiliannlbusns 23 wne
1| DG SIS L ik
i1 iy e .mn_l; ;.__J.lu bR s

2ln 8,000 remaLe

“ R S PR ST e
., Ad Mataa k- Aksimsgkkly alnndbases
- . T ) L : - ]
' 1 m j..u L 1..le|4|._ll. A i1
7 R i Nl IR B
i : ;! T T :
. ' R. T == 1)t *....L_. $ o=
-u- i B el B T B [ e a EE S
§ Py poeacpasnl ssrad seam
m HH T _
; ! [ AiT] ELT 1 H 1
HERNA (] -+ 13 1 1
1
S F1 i “-b1 =
e J BN BRSS! i
i

ad o

| okapapAn AkE

ISTANCE:

00 KOKANEE SHORE SPAWNERS -

e il HE
HLH O 35S
Stk N e T :.H
ARSnSd RELEL V| SRONEH 4. P 1k =
..+n___._»a..—4x.r£‘ e _x i !
I s e H iR H 3 hon
1y it r_..r.. 44 HLI
SRR T vet BT TE R
H4+ ] HE B ! % e IO 1
SRR G =
L1114 : h By {4 _+ f.-.w.. .h..
BRI L =
.4.1..4 : + .,_.q_ . 1|_L_.lr 11 __.AW.:..I u ._.
TR |
it ! L ! .
i ._ .“ i3 1 m l_ — R f
T RTTHTRTR T H ,
ISNEREN | 0 R B JEENERAR
+..ﬁ M LW- i m i REERE HMJ. SRS
il Sy ! 114144 1 e t
| S ERERE R <XB | + 14 1333111 s
2 o 0 S ] I~ BB 1t +4 1 - 1=
JI.HJ” o fdtrd da iy : 1 M..-.w 431 44 .[lnm 44 LIT 444 qu, B I lzl..*. E b |m.

10*10

1388078

)



e o

PN - P P

L

VIR O (I

|
I

g_m_g,_.wgg; =EqE T

e

*-d -QJ:--Q-anp -4.--- .

46 1470

R

i
.
1 i i '
' . ]
' ' '
| I §
| ! i i ; .
1 ' :
i i
. S S S P S B R L PN P .
1 |
1
'

d--h-d-- - -

|

[

| " i . : .
. = = '- -_15 -c-{ - - .._"I-- -lr--:- - g J_--d-_-_--,- e aliend s d
[ H 1
| f i i

Y EVATION 10| RV

L

--0 ,

Decréose of I50¢7s

DY D S I SR PR B R B B S S S S

[ |RELATIONSHIP OF LAKE El

LT L LR Rl s Kol didiy o et sl it
]

------h.-‘-&-ah-i - - -ﬂ'-:‘:;ﬂjﬂ- D-JI-- --u-- --.+--

oo LT T XY L X ]

| W TR e
oo, &%»mt_




	Water_releases_OK_River.pdf
	Part1.pdf
	Part2.pdf
	Part3.pdf
	part4.pdf
	Part5.pdf
	Part6.pdf
	Part7.pdf

