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KOOTENAY LAKE POST CORRA LINN FLOW COMPUTATION

General Description

One of the major purposes of annual Columbia pre-project computations
is to define the amount of peak flow reduction due to regulation by the Treaty
projects. The Columbia SIMPAK Model described in the mannual entitled "Appli-
cation of SIMPAK Program to the Columbia River Basin" (WP&M Library #524-7)
produces pre-project flows under natural conditions, that is, without any
flow regulation through the basin. However the Corra Linn Dam controlling
Kootenay Lake was constructed in 1932 (with the Grohman Narrows excavated)
before the Treaty projects and provides some flow regulations. Therefore it
is necessary to route the pre-project flow through Kootenay Lake with regu-
lation by Corra Linn Dam to determine what the peak stages at Kootenay Lake
and at Trail would have been if only the Treaty projects were deleted. The
differences between these values and the observed values represent the effect
of the Treaty projects.

The regulation of Kootenay Lake isn't only dictated by the physical
constraints of the Corra Linn Dam and Grohman Narrows, it is further compli-
cated by the operation of the lake in accordance with IJC order of Approval
(See Exhibit 1) which is administered by the Kootenay Lake Board of Control.
Therefore the purpose of this write-up is to clarify the various Take outflow
conditions due to physical restrictions and pre-specified regulation objectives.

-Grohman Narrows

Grohman Narrows, immediately downstream of town of Nelson, serves as
- the bottleneck for Kootenay Lake outflow. The Narrows was first excavated
around 1930 and prior to the construction of the Corra Linn Dam in order to
increase the Kootenay Lake outflow capacity. Subsequently more excavation



was done in 1939-40. However the excavations have not been able to relieve
the bottleneck completely during flood season. Besides, the control of Corra
Linn Forebay Tevel can cause a variable backwater effect and thus reduce the
lake outflow.
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Pursuant to the IJC Order of Approval dated Nov. 11, 1938, the levels
of Kootenay Lake are to be Towered during each flood season by definite
minimum amounts below the levels fhat would have occurred had there been no
modification of flow conditions by Corra Linn Dam or channel excavations at
Grohman Narrows, i.e., under the outlet conditions of 1929, referred to as
"original outlet" conditions. To comply with the IJC Order yet allow more
efficient operation of the Corra Linn power plant, the forebay elevations are
maintained at levels which provide discharge either under free-fall, repre-
senting the maximum outflow possible, or sufficient to meet the requirements
for lake lowerings. '

It should be noted that the storage in Corra Linn forebay is very
small and can be drawn down to the desired Tevel in a few hours. It is also
noted that outlet capacity of Corra Linn Dam is Targe enough to pass maximum
flow through the Grohman Narrows.



Free-fall and Backwater Conditions

As described previously, Grohman Narrows acts as a section control
at the outlet of Kootenay Lake. The difference between gauge heights at
Nelson and forebay determine the head on this control. If the sluice gates
at Corra Linn Dam are open sufficiently to eliminate backwater at the control,
it is possible to establish a simple stage-discharge relation. This is called
free-fall rating. The free-fall curve is a limiting curve which represents
the maximum discharge possible at a given lake stage.

With fewer sluice gates open and backwater present on the control at
Grohman the discharge varies with the fall in water surface between Nelson
and Corra Linn as well as on the stage at Nelson. A rating under backwater
conditions involving stage, fall and discharge can be represented by a multiple-
correlation rating consisting of several relation curves.

The West Kootenay Power & Light Company has usually operated Corra
Linn Dam so that the forebay would be at about 1735 feet during times of real
flood threat in order to assure local residents that the maximum possible out-
flows from Kootenay Lake were being maintained. Since the completion of the
Libby Dam upstream this flood threat has diminished significantly due to the
regulation provided by the Libby storage. It should be noted that any.lowering

of the forebay elevation below that required for free-fall has no measureable
effect in increasing the outflow from the lake.

For the Kootenay Lake pre-project post Corra Linn flow computation
carried out by this office, the free-fall condition is adopted during flood
season so as to be as close to actual operation as possible. -

Method for Discharge Calculations

The methodology presented herewith for discharge calculation is
applicable to both free-fall and backwater conditions. During 1969 a study



‘of Multiple Correlation on Kootenay River at Grohman Narrows was carried out

* %

by this office. (Refer to CK1-H.W7) The correlation study was

based on

Queens Bay stages, Corra Linn stages and Grohman flow measurements. Using

these data, the pertinent computations were performed to develop the

following three curves:

(1) Queens Bay stage vs. measured and adjusted discharge (QO, Qf)

(2) Queens Bay stage vs. fall (Ff)

(3) Fall ratio vs. discharge ratio (Jf), i.e. "0 vs.

where FO is measured partial fall between Queens Bay and

Corra Linn forebay.

The above three curves are illustrated as follows:
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In a report entitled "Development of the Discharge Curve for Kootenay
River at Grohman B.C., under Present Conditions" (WP&M Library #CK1-HF.2)
by Waananen and Patterson, a similar type of study was conducted but with

Nelson rather than Queens Bay gauge as base gauge.



To estimate Kootenay Lake outflow:

(i) For free-fall conditions: the free-fall curve or discharge
table is used directly.

(ii) For backwater conditions:
- enter Nelson stage onto free-fall discharge curve to obtain Qf
- enter Nelson stage onto stage-fall curve to obtain Ff
- with observed fall F0 known, the fall ratio Fo/Ff can be
computed. This value is then entered onto the ratio curve
to obtain discharge ratio Q/Qf

- with Qf and discharge ratio known, the lake outflow Q can

be computed:
Q = Qf x discharge ratio

Columbia Pre-project Post Corra Linn Flow Computation

As described previously the Columbia SIMPAK Model produces pre-project
flows under the natural condition. To take into consideration the effect of
the construction of Corra Linn Dam and the associated excavation at Grohman
Narrows, a computation procedure was set up to accept Kootenay Lake pre-project
inflow as input and to compute Kootenay Lake routing under post Corra Linn
conditions. The computation was done each year for the flood season starting
on May 1.

During the flood season, Corra Linn Dam is operated in order to produce
a free-fall, or maximum, discharge from the Take. An assumption is made for
the computation that the initial outflow on May 1 is under free-fall condition.
This may not be true for some years. However, after routing inflows through
the lake for a few days the lake outflow and elevation will converge on the
rising 1imb of free-fall hydrographs. May 1 beginning-of-day stage at Queens
Bay is obtained from WSC record and used as input for this computation.



Prior to 1976 the pre-project post Corra Linn flow computation was
carried out manually by this office using WSC computation Form R-167 (see
Exhibit 5). With beginning-of-day Queens Bay elevation (col. 3) known for
May 1, the pre-project flows (col. 7) computed by the Columbia SIMPAK Model
were routed through the Take by using trial and error procedures as follows:

(1) Assume a value for stage change during the day and compute mean
stage for the day (col. 2)

(2) Compute equivalent storage change (col. 5) = stage change x (cfs/0.01")

(3) Assuming free-fall condition, enter mean stage to discharge table
dated 16 April, 1969 to obtain Take discharge (col. 6)

(4) Calculate inflow by summing col. 5 and col. 6. If the computed inflow
(figure in bracket) ‘is within the allowable range of accuracy with pre-
project flow, then the assumed value is correct and the computation is
carried on to beginning-of-day stage for next day.

(5) If the computed inflow is not within the allowable range of accuracy
with pre-project flow, then the assumed value has to be adjusted up or
down accordingly and steps (1) to (4) should be repeated.

The manual routing by trial and error procedures described above is
tedious and time-consuming work. Since the SIMPAK program can handle the lake
routing more efficiently, a smaller model (see Exhibit 7) was set up in 1976
for Kootenay Lake pre-project post Corra Linn flow computation using the same
May 1 initial condition described above.

The tables used in the pre-project flow computations, both pre and post
Corra Linn, are given as follows:

(1) Kootenay Lake discharge table dated 1941 (see Exhibit 2).

This table is based on Queens Bay elevation and original outlet
condition of the Grohman Narrows. The table is used by the
Columbia SIMPAK Model for pre-project flow computation.

(2) Kootenay Lake free-fall discharge table dated 16 April, 1969 (see Exhibit 3).

This table is based on Queens Bay elevation and post Corra Linn condition
(excavation at Grohman Narrows). The table is used only for free-fall
conditions. This table is used by the smaller model for post Corra Linn
flow computation.

(3) Kootenay Lake storage table dated March 24, 1969 (see Exhibit 4).
This table is based on Queens Bay elevation. The table is used
in both computations noted in (1) and (2) above. '
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WSC Kootenay Lake Storage Computation

The computation is done by WSC on Form R-167 Kootenay Lake Storage
Computation, Sheet No. "A" (see Exhibit 6). We obtain the computation sheets
from WSC every year in order to get May 1 beginning-of-day Queens Bay elevation
for Take routing and to get the observed peak stage for comparison purposes.

With observed Queens Bay elevations and Corra Linn outflows recorded
in cols. (2) and (6) respectively, the total inflows regulated by Duncan Dam
and Libby Dam are computed and recorded in col. (7). The computation from
col. (8) to (11) is used to obtain the Take stage under 1929 conditions (col. 9)
and maximum allowable lake stage under IJC Order (col. 10). The details of the
computation procedures are given in WP&M work data file under #CKI1-A.WT.
Columns (2), (9) and (10) can be expressed by the hydrographs (6), (4) and (5)
described in the next chapter.

Comparison of Stages and Discharges Under Various Conditions

The 1979 peak stage and discharge for: (a) pre-project and original
outlet condition; (b) pre-project but post Corra Linn under free-fall condition;
(c) present condition with free-fall discharge; are given in the following table
for comparison. It should be noted that all stages in the table are end-of-day
stages at Queens Bay.

(a) Pre-project (b) Post Corra Linn (c) Present
o , Condition Condition - Condition
Day Stage Discharge Stage Discharge . Stage Discharge
(June)  (ft) (cfs) (ft) (cfs) (ft) (cfs)
4 1752.16 65,690 1748.71 65,653 1743.42 35,000
5 52.48 67,329 49.05 67,344 43.57 35,600
6 52.77 69,336 49.35 69,439 43.65 36,000
/7 — 52.85 70,545 — 49.43 70,711 43.57 35,100
8 52.74 70,460 49.32 70,602 43.42 34,900
9 52.54 69,436 49.10 69,501 43,28 34,800
10 52.36 68,192 48.92 68,182 43.20 34,700
11 52.18 67,025 48.73 66,976 43.17 28,900
12 52.21 66,518 48.76 66,462 43.40 23,200
13 52.28 66,851 48.84 66,809 43,59 23,300
14 52.25 66,988 48.80 66,954 43.67 23,400
15 52.10 66,408 48.65 66,363 43.68 23,300
16 51.87 65,199 48.41 65,115 43.69 22,800
17 51.58 63,559 48.11 63,394 43.66 23,100
18 51.35 61,941 47 .88 61,707 43.69 23,700
19 51.20 60,768 47.73 60,517 43.78 23,300
20 51.05 59,853 47 .58 59,606 43.80 23,500
21 50.92 58,995 47 .45 58,752 —> 43.80 24,000
22 50.77 58,145 47.31 57,907 43.77 24,700
23 50.61 57,190 47.14 56,955 43.72 25,200
24 50.43 56,124 46.96 55,893 43.65 25,200

25 50.28 55,108 46.80 54,900 43.60 24,900



The various conditions are illustrated in the following diagram
which shows the relative positions of the various hydrographs. The different
hydrographs are:

Pre-Duncan, Pre-Libby and original outlet condition

, post Corra Linn, IJC Order Timits

Post-Duncan, Post-Libby and original outlet condition

1] n
.

» post Corra Linn, IJC Order Timits

1] . n 1] n 1l

)

)

) " " s " " " but operated under free-fall condition

)

)

) R but operated under free-fall condition

(1
(2
(3
(4
(5
(6

IJC Order 1imit for all cases

Elevation (not to scale)

| .

1 Apr. , 1 Sept.
Date
Note that (1) illustrates item (a) in the preceding table,
(3) . ”, item (b) i {} 1 i ,
(6) 1] .item (C) 1 1" 1" i

Also note that observed hydrograph is somewhere between (5) and (6).
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DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES WATER RESOURCES BRANCH
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DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES WATER RESOURCES BRANCH
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C DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES WATER RESOURCES BRANCH:

G.H. | Discharge { Diff. | G.H. | Discherge | Diff, G.H, |[Discharge | Diff, G.H. |Discharge | Diff. G.H. |Discharge | Diff,
foot cfs cfs foot cfs cfs feot cfs cfs {oet cfs cfs feot cfs cfs
67.00/783 00 69.0 (/75 éo0 7 1,00\ 2/3300 .00 .00
o 558 N-7-t> SRR FPUUTORY I R SPpPp T
10|/ 79.452] 0 YIesz0] R U1 O N L S . RUY PR
B £8o R PO D R e AR I S
20|80 20 2087360] 200 neenann. o 20000 200
- =2} JE=1=0=] A R R . e ;
- .30|/B0.870) 30 [/7840] BOloeriernd b 30 | IR N\ SO -
: | Bé B30 B I IO RREI RO
40181732 40 V77120) 7 O R ) I . BV SO £
' &S0 | B8¢ AR P , S RO R R
5082570, R) 22272223 B 1] IO 1 DT K1) T ]
Lol Aol Vo b b e b e
60183 450 60 (0880, T O 0] eeannne. . 60 L]
BEO, s8o R FUNONUE I e L
04210 .70 [R0 760, JOl e, L) OO T0 e, J
Béo ~ ssel L Lo b e b e
80|/ 85 170 80 |22 64O R3] OO 80 nenenen 80|
| &0, SBel o b e b e
90|/ 830 903520 R R 90 eenann ] 90 el
E70. B8ol L b e : e
(8.0 B6To0 70.00 204 /Y, .00 .00 .00
B70. B7e1 | ... ' e
0B 2779 .10 RS 270. A0feiinnens J0Y e 0L
B0, £70. A1 Ll
20(/B8 £40] .20 (o6 180, 20, 20| 20, .
B0, =373 NN INCER DUUNUUN LA I WOUUUS RN S SUUPO
0/875/0, .30 (207070 30Leninnnn. 30 eeananns ] 30 hueenennnnd
E70. Sl | Ll b e
4050288 40 1207 760 0ol 40l ] a0l ;
570, - 1.E7e SR P
50U 71220 .50 (308 B0 .50l...... o ] N S0 Lrenennen I
E7e. =723 IR A N R A L
S0{ T2/ 28 £0 | 2077540] ) R S e0)nee. e ) R {
T 870, .87 BERE DUCARN R SR :
J0|(7R770 ] .70 [R1Q 43 (') FOOURROTOR IRNEE R ] R g ) BRSSO e
S7Q. .87 U R N 3 I
80|/938401 | 0| RUSZO] K1 OO ) 80f....... K} U I
S7o B7e. ' e _ JPUUUOY R A A
91T 730, S0 \2/2508 R FOUUOI 90 eenennns] 90 L. .
s, B7o. ol b e e S
Remorks: ...cieceeceacescnsn tetesescssettieescesronsanasnnessenne CJiPeriod of Usetiuuecievatsasssencsocaacs
To.reduce. . above.. @/2@7@’3 To.eadetre: Jooiiiiii i, ieeeedeeneaneas
...5oxu.<7.m‘.‘..¢’dmz{.cu.£ 28. Aaterr., Adde eetaeaeananes
L TOO T e e T e renransaneaneeesananasenneaae
Toblk. comiid. From Tokle. # 6. MSE Kpord 563 I3l ... . e
e ensoesveccesevesecsssacaceacetattserstosrtstanacteracsecentanee U P N Sheet vv....7... of .. ...,

Cornidti. < ae/ce



e . CCK-HWT 1,
( v . DE};ART}MENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES WATER RESOURCES BRANCH '
N Free v

’ S?bg,:Di schdor/ge Table No. viceveennens BOr 4 i sevnenosesenavnoasesssssseossansossssnossvssecsassasronnsnsnscrosonsones

’!’ ' Computed by ....... %&% .......... Checked by V’% - é)/ ............ Date . . /.é 4&/.’( /J./ ?.é?. .
~ G.H. | Discharge | Diff. | G.H. Dischacée © Ditf. _G.H. Discho{go Diff, G.H. |Discharge | Diff, G.H. |Dischorge | Diff,

: 74 foet cfs cfs feot cfs cfs foot _ cfs cfs feot cfs ) cfs fout cfs cfs
,5z¢/q77e5 or _ ] - ; ~ ) .
02 wmlyzdes| |1 26900 AR R e APy e 55400

- 4. 450 #70. 240, 500
M0 L7E00. py 10 126 350, s 207537, 7 .10 6"5/205 10 156 200 4o
N o 400, Y50 ‘ér/‘O.. L0 .....9.
Y a0|/BRee 20 X4 800, | 202584 2045640 20 P50 |
| 40, 422, g70. N Z2 R R vt
- 30)./8420)] 30 RI5528. ) 213462/0. 30 |[56./60 a0 [P7400]
. 4o, 420, _ . Yo Loo.
ol oee, w1Z1700) | w\FeiRD) w|5480] | w|FBOgR,
| | 420 450, 4. 20, | 600,
ol 2 40 50 K8 450 350|270, 50|54 7.Z02. 50 284929 ]
\ 400, 420, 4. ZX0.. 32,
sl2820) @840l | BT £0|47.7Z2, 60 |57222 |
40, A 470 720 TleZo.
R4y P e 70 89 080, Yoo 20|Z8(70. 0 JoWBZHo. - 7057840, ,
' 72422 I N v e=. 24 7€ DR B 20 Q. ' Ny
80|20 440 80 K7 202 | 80|38640, | w80, 80 [$0440,
| 430, _|#. Y70, ’ 520 620,
| 9041072 9027720, N BTZ0L 90 #7282, 0 [ fl080)
| 20, 2 Re=2 o 470, it \8zo. S5 1829,
¢ 7o 00| R/ 520 1 V700 | Zp400 /FFo|27400 T | 49800 17700 | &/ 700 ,
r 4201 ozl 200, 780, | é%0o
10[2(.938) 10 REED. o] " 40400, - 10 ?Z%O..ig ool
.5 . g . 2% EE R Q. ) . QQ .....O... .é..;'iC...
2|22.369, 20131200 2|04 2000760 T 20 6X7BO. ,
. 420, ~ |0, 2001 ZE0. 670,
30 ZZ..Z?Q.% 20 81.752.) o 30 ./{./../.e.@.m 0B 540 _ 20 63624, oot
N2 o8 R W 30.. 1629,
w3zl Tl wirzee) T Aol éoa | 2RI 40| &5240,
. |40, 20 280, | . |4,
50|23 éf/’./{?1 Tl s BRESD. S50[44700. S0PRIR so\edool
| Zo3 N wa | 152D, S psol &40,
22} £0172/04 ] 5550 60|42440. 5 s0 23450 = 60 |GG EHO] Lot
. 4D, K28 N S I~ 20| £50 ) 650,
Tl 520 - 70 73850 5 430, p 70183542 _ J0|eQl/ROY
N 22N 720, 1200, ' 250 | 040,
80|25, 200 o 80 2o ] 1 so|4360. 5 80440, 55’ 50 |4 EZ0 4y
o1 1., | “=ol |, 14 [272 3 EEEE B 7 3 3 . 1L.evo.
0|28 450 90 | 25480 SO0 90 |[550%0 067420,
2 #0. 820, 580 | £90
REOMOIK S v v vveosascsanssssssssassssonsssssessanssnsosnsssncssssssns Period of Usel..ivieeninesnsacovanscassssansans
L o H e (5o b
............... LGT: fotie st aers COALTaEDIT o]
o
'::::::f:::::::::::::::::::::::::::::::::::::Exl\'e'iliftf::3:::: L et B



.
Stage-Discharge Table No, ..o.oveeeren BOF v vesesvanssesusnssesasotsresasessasnsasssssinaaseossnorurarnrtanseserny

cee ./.({Q.Q-f}.e./.’.] e K. .Q’.ﬁ. . ,,(,’Q_,:(:% . é/.,./?"/.? ....................... . ...... Station No. .... . ..........
Sby Pl errs &7 Stag e’

Computed by ... S GG .ol Chocked by .. /%) ............ Date /él‘gﬂ/’// A76.9...

G.H. | Discharge | Diff. | G.H. Dischorge | Diff. G.H. |Dischorge | Diff. G.H. |Discharge | Diff. G.H. |Dischorge | Diif.
foot cfs cfs foot cfs cfs feot cfs- cfs foe? cfs cfs foer cfs cfs
. . (o I 2 . . 7 LV
;749 0| 68700 i :’71%0 B/500 ; ’7?00 Y300 7 /753 Y2560 2o 17%0\/29005 >
) | &70, 120. 772 E40. , 2.
w877l o |B2EAe. €0|77070. RUY17-4-7=1 SR W) 7o 242}
470 zz20. 7o Gio.. 720
20| 7H40 ] 2083242, 201.77840. 201113 689 20 /30840
470, Q. 770.. 240, | ZZ0o.
NV IA 20 B3T60. 0 |78L10. 204520 30 V37601
£70. Tia.| 770.. Vizie® 0.
20[.70.780) o 10 BHEED 7 20| 772580, 7 40018360 A a0 V22480 970
6/, , (&0, NZ/2% D R <4 o 740,
0\ #50)] 50 BEH0)] s0|/00/50 so|{ 1620 sol/3300]
. Zze. 7. B0, e,
ool 2420 ] 60 |B6/2] £01/20320. s\l oo .60 [/ PH 520,
10 720 77. Ghe.. | 7ze.
2072770, 70 | 86540 ROV i) 70/17880 / 70 /B350
» o710 7Z0. 770. 51O \7e.
80 75%@ - 80 BI5E0, P 80/024#40, 1 80|//B72D 2o 80 [/36360] 2z
: LS. R (e _ TR0,
w7301 %0 8280 0|30, wl//9560) 90 (37750
‘ .éZQ. 52, . . 7.‘.2..0. 75)7( . .ZZQ.. 5é ’ . ..gé@.. 755 . .%.
/75090 74800 I BT 000 I g0 Yottoo0 IPolzesoo| | 1700 |/78%02
’ ~ 7se. 73Q. &, 560, %%,
10 755m7 1 20 |872722. 73 10 (o 0. . 10 /Z/Zéoié RIVeyiized ?5
QD, 108 BRI 24 N ' JoQ0 . | : 920.
.20 74200] 20 | FOHEQ! 5 20005820, ” 20 (.ZZ./ZQ.ﬁé' 20 /0060 2
(22, /20. /0. 60, 720.
0[.(6700 ] , .30 .7.//.74?.?30 a0|/06420. 20| 3012 f&@.géo a0 V4770 2
102, L0, 500.. a0, GZe..
4077600 , 40|71 920! 720 20l/07 260, z 40 /23.9.4,/9.5@ w70 2
5078300 5072480 50 /058,000, 50| 700 50 [/ 4RE20
0. 30l &00.. £60.. o | B0
0.0 700, &0 |72.280. 730' L0 |/0BEBOO, 2 sy 75 20 54 0 43780 73
‘ 700 |,/ NAZHL 500, . &0. . 122,
20{/2 702 70 P10 73 701/09600. p o220 féé 70 /.{:Q{ZKQ 2
702, L |24 70, . N 7z0.
|BR#2) w (748, 73 20| //0 440, 2 80l/27Z40 o £0 /ﬁé&b 2
ool |, Q. » 00, ABEQ. | FZo
90| BL.L00] 907557 90100/ R0 oZB.140] 90 /46.5%
.- 700, 730. 700.. Béa.l l"%g'
ROMOIKS! «nveveesasseasssosssacssssasansssssssasnestonsranassesssss Period oste:........; ........................
::'.:::::::::::::::::::::::::::::::::::::::::::::'.'.:'.:::::'.:::::::'.'. T et e Do e




Ci- HW7
DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES WATER RESQURCES BRANCH

Stage-Dischorge Toble No, ceevscverene for v e s eeeasee e e ean e s T
..... Kpo%fﬁfor/almn%r@é’MSyd £ Srarion Now veneesssannssee
_ _ PR
) > Vo) ) [ - 4 .

(\ ) Computed by ..... - LA /Zf'{/é ..... Checked by .. ,// .C/M{ ........... Date . /é g f/’// [I.?K? ........
G.H. Dischur-go bi". G.H. | Discharge >Di“. G.H. |Dischorge Diff. G.H. |Discharge | Diff. G.H. Discharge | Diff.
foet cfs cfs foot cfs cts feot cfs cfs foot cfs ! cfs feot cts cfs

o o/ : ¢3 8 |
5 wlfz5] 1T LTk %0 0 | 2520 5
- 1/400. /0000 | | A | .20,
ol 500 0 LB &R, RT3 U R1] FUOTT 0 | /2500,
| 1000, 7772 R OO ) B S 1 400,
042580 20 V67502 200 eeenent 20| enneens] 20 V4100, ’
- op2. W) b e SR 2%
30\ a0 (/70520 30 {eeeeneeed ) PRRUSS a0 /4 £20.] 4
100001 . R W7/ R B CE T veeeaes 170
el 520 a0 L7500 A0 T P w0 L8200, )
Lo, Naeeo| | | R A I ¥ 2
501/22.900, 50 | /74200, 1 1) PO s0 /5728,
{200, \1p00. s \.%eo
/22800, 60 LI7BED. ) TR T PO w0 LL8ael
Leono. Voot 1 e b N\ 4.
/5 ] U E0 ! R T R P nlbZee.]
L{p80. RIZ7) R R PSors I N A - L HEC
s0lZ5500) 80 /75000, B0lnrreenns R ) PO 80 | /4400
Aosa| Twoel 1 e S R N\ #ee
w6500, 90 522, R . ) O 90l /700 y
e | g Vol UL, L e | e
( j7ko 20|f272%0 170\ [77620 00 .00 128 7000
‘14000, \.dono EUUU P R SPPPOTS ; N A
wsBspl | e 78500 RTY U 00 RT3 P
Veeo! U Ll 8 el el T ..
20[/57502] 20 Lenrunerned 200 einenens 200eeienn. ] 200 eeennns
S 772 TR S Ot S I s IR IO e
20605001 301 eeneens 300 eerenns 300 eieensd 30 Leenerennnd
Voood 1T el L e el T e T
V2051723 B ) SUCRSRY T e PO S U
wool T Ll L el Gl S
5062500, 50 Leennnnnd Y . T T 50 banerannns
: Yoeal 1 bl L Il el T N R
/3520 60 bnrnaeennd ) 60 aennn Y D
DI /"% IR I EPPILE [ OO AR A OOeeves R I
.70 (4500 ] 00 eeeennennd B2 R T0] e eeennns R TR
Yol T el L Il el T
so|/65.580 | 80 lenrneennns 80leeninenens 80| arnenns R} U
S0 77773 KRR (AR POVOON! I R (RS, NN S IO .
90|/66.509 ] ) U 901n.. e 90 eeuaines . 90l euenenen
77> I AR (oot S I Rt A IR B
R LR AR Period of Useiciearessanesmnanonennesrrssts
............................... Sheat .....3....0? :




March 24, 1969.

WATER SURVEY OF CANADA

KOOTENAY LAKE STORAGE CONVERSION TABLE

" Queen's Bay stage (elevation) and corresponding storage change for each -
0.01 foot change in stage converted to cubic feet per second per day

Elev. CES Days Elev. CFS Days Elev. CFS Days

1738.0 527 1744.0 557 1750.0 588"

1 1 558 .1 589

2 527 2 558 22 589

3 528 3 559 .3 550

4 4 560 .4 591

5 : ) 560 .5 591

6 528 6 561 .6 592

7 ‘529 7 562 .7 593

8 | 8 562 .8 593

.9 529 , .9 563 .9 594

35.0 530 45.0 564 51.0 595

1 ] 1 564 .1 595

2 530 2 565 .2 596

3 531 3 565 .3 596

4 4 566 .4 597

5 5 566 .5 597

6 531 6 567 .6 598

7 532 7 567 .7 598

8 8 568 .8 599

.9 532 .9 568 .9 599

40.0 533 46.0 569 52.0 600

1 1 570 .1 601

2 533 2 2 602

3 534 3 570 .3 603

4 ' 4 571 S 604

5 5 571 .5 606

6 534 6 572 .6 607

7 535 7 .7 608

.8 | .8 572 .8 609

.9 535 .9 573 .9 610

41.0 536 47.0 53.0 610

1 536 1 573 L1 611

2 537 2 574 .2 612

3 . 537 3 574 .3 612

4 "~ 538 4 575 .4 613

5 538 5 575 .5 613

6 539 6 576 .6 614

7 539 7 576 .7 614

8 540 8 577 .8 615

.9 540 .9 577 .9 616

42.0 541 48.0 578 54.0 617

1 542 .1 578 .1 617

2 5472 2 579 .2 618

3 543 3 579 .3 619

4 544 4 580 .4 620

5 544 5 580 .5 620

6 545 6 581 .6 621

7 546 7 581 .7 622

8 546 8 582 .8 623
.9 547 .9 582 . .9
43.0 548 '49.0 583 55.0

1 549 | 583 .1 623

2 550 2 584 .2 624

3 551 3 584 .3 624

4 553 4 585 .4 625

5 554 5 585 .5 625

6 555 6 586 .6 626

7 556 7 586 .7 626

8 557 8 587 .8 627

9 | 9 587 .9 627
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March 24,

Corrected Nov. 28,

- 2 -
Elev CFS Days Elev CFS Days "Elev. CFS Days
1756.0 627 1761.0 653 1766.0 670
.1 628 .1 1 670
.2 628 .2 653 .2 671
.3 629 .3 654 .3 671
.4 630 .4 -4 672
.5 630 .5 .5 672
.6 631 .6 654 .6 673
.7 632 .7 655 .7 673
.8 632 .8 | -8 674
.9 633 .9 655 -9 674
57.0 634 62.0 656 67.0 675
1 635 1 .1 |
.2 635 .2 656 .2 675
.3 636 .3 657 3 676
4 4 1 4 I
.5 .5 .5
.6 636 .6 657 .6 676
.7 637 .7 658 .7 677
.8 637 .8 .8
.9 638 .9 658 .9 677
58.0 639 63.0 659 ~ 68.0 678
.1 639 .1 659 .1
.2 640 .2 660 .2 678
.3 640 .3 660 .3 679
.4 641 .4 661 4
.5 641 .5 661 .5
.6 642 .6 662 .6 679
.7 642 .7 662 -7 680 -
.8 643 .8 663 .8 :
.9 643 .9 663 -9 680 °
59.0 644 64.0 664 69.0 681 -
.1 644 .1 1 681
.2 645 .2 664 .2 682
.3 645 .3 665 .3 682
.4 646 .4 ‘ .4 683
.5 646 .5 .S 683
.6 647 .6 665 .6 684
.7 647 .7 666 .7 684
.8 648 .8 -8 685 .
.9 .9 666 .9 685 -
60.0 65.0 667 70.0 :
S | 648 .1
.2 649 .2 667
.3 649 .3 668
.4 650 . A
.5 650 .5-
.6 651 .6 668
.7 651 .7 669
.8 652 .8 |
.9 652 .9 669
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SHEET NO.
R-167 ! KOOTENAY LAKE STORAGE CONMPUTATIONS

{SHOWING TOTAL SUPPLY TO THE LAKE AND THE NET £EFFECT OF THE OPERATIONS OF THE WEST
KOOTENAY POWER AND LIGHT COMPANY, LTD,, ON THE LEVELS OF THE LAKE AT QUEEN'S BAY)
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DEPARTMENT OF THE ENVIRONMENT

WATER' RESOURCES BRANCH — WATER SURVEY OF CANADA v o
SHEET NO JR——
R-167 KOOTENAY LAKE STORAGE COMPUTAT!ONS
(SHOWING YOTAL SUPPLY TO THE LAKE AND THE NET EFFECT OF THE CPERATIONS OF THE WEST
KOOTENAY POWER AND LIGHT COMPANY, LTD,, ON THE LEVELS OF THE LAKE AT QUEEN'S BAY)
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JELGURE 2

Exhibt 7

THE SIMPAX MODEL.FOR KOOTENAY LAKE POST CORRA LINN COMPUTATION ”

L. Arrow Qutflow
Pre-project
(222 410 020)

" Col. bel. Koot.
Rtd. Trail Pre-proj.
(223 229 925)

Koot. L. Inflow
Pre-project
(223 226 220)

Koot. L. Routing
Post-Corra Linn
(223 227 425)

Slocan R. Obs.
(123 229 000)

s Trail Locail
(123 230 620}

Col. below Koot.
Pre-project
(223 229 825}

Trail Pro-proj.
(223 231 023)



