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LAMBLY (Bear) CREEK

INTRODUCTION

Lambly Creek is located on the west side of Okanagan Lake opposite the
north end of Kelowna (see Figure 1). The watershed has a drainage area of
approximately 272 km? There is an historic use of the creek for spawning
and rearing of both rainbow trout and kokanee from Okanagan Lake. The
intent of this report is to detail the opportunities that may exist to enhance

either or both of the existing species through improvement of the water

supply.

This report will identify the reach(es) of the stream that are accessible to
the fish and the flows required to maintain spawning and rearing. Based
on the required flows, for both trout and kokanee, the deficits will be
determined using both the mean monthly and the one in 10-year low flows

as indicators.

Once the deficits in flow have been determined, the available alternatives
will be identified to supply the additional water needed to achieve the
optimum flows. Included in the assessment will be the present licenced
use of the stream, based on a survey of the water licences with regards to
their level of use, and the projected full utilization of the existing water

licences.
Finally, a recommendation will be made regarding the cost effectiveness of
each flow enhancement option and the consequences of failing to provide

these flows.

The complete Terms of Reference are contained in Appendix 1.
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FISH REQUIREMENTS

Only the first 1.1 km of Lambly Creek are accessible to fish entering from
Okanagan Lake. A waterfall occurs at this point forming an impassable

barrier.

There has been considerable work done over the years to investigate the
flows for both the kokanee and the rainbow trout. The suggestions for both
kokanee and trout range from a low of 0.14 m®/s to a high of 0.416 m®/s.
The most recent work was carried out by C.D. Tredger in 1987 and 1988.
In his work Tredger visited the creek on four occasions and measured both
the flow and the available habitat. Based on this work and with the
additional local expertise available from the Fisheries staff of the Ministry

of Environment in Penticton, the flow requirements were set as follows:

KOKANEE: +« Migrating and Spawning Flows
(September and October) 0.202 m*/s

¢ Incubation Flows (November to March)

OPTION 1: 50% of spawning flow 0.101 m*/s
OPTION 2: 75% of spawning flow 0.151 m*/s

TROUT: * Flow (all year) 0.202 m*/s
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These flows will form the basis for the computations in a later section that
will determine whether or not there is adequate water available in the

stream under varying conditions to support fish.

Tredger found that kokanee spawning habitat was limited at all flows due
to the high gradient and large substrate nature of Lambly Creek.
Improvements to the substrate are not practicable because of high peak
flows. He found that although the spawning habitat increases with higher
flows, there is a diminishing rate of increase above the capacity of 3 730
kokanee spawners at 0.202 m®/s, to only 3 898 spawners at 0.393 m®/s.
Tredger's measurements of stream width, depth and velocity indicate that
reductions in flow during the incubation period of up to 50% of the
spawning flow (Q,) would decrease the depth of the stream without
substantially decreasing the width, thereby having minimal effect on

incubation.

For the trout it was Tredger's opinion that this fishery was limited by the
amount of parr rearing habitat. Although this habitat was found to
increase with higher flows, the increase was more gradual above 0.202
m®/s. The estimated capacity of 484 at 0.202 m®/s increased only to 574
parr at 0.393 m®/s.
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HISTORICAL STREAMFLOW RECORDS

Hydrometric data on Lambly Creek has been collected since 1919. Gauging
stations operated by the Water Survey of Canada were established at five
different locations. The period of record and the type of data collected is
summarized in Table 1. The locations of the stations are shown on the

map in the back pocket of this report [see Figure 2].

The portion of Lambly Creek watershed above Lambly Lake has been largely
diverted to Powers Creek watershed since 1952 and entirely diverted since
1969. This area (23 km?) is now considered to be part of the Powers Creek
watershed. Similarly, the recently completed Tadpole Lake Reservoir will
be filled by diverting runoff from a 6.2 km?® portion of North Lambly Creek
watershed, but only during the period April 1st to June 15th. The
estimated diversion amounts to some 3.6% of the total Lambly Creek runoff
for this freshet period, resulting in no significant reduction of flow.
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TABLE 1

SUMMARY OF HYDROMETRIC DATA FOR LAMBLY (Bear) CREEK

Station

Drainage Area (km?)

Records (All Regulated)

08NM165
Lambly Creek
above Terrace
Creek

08NM 166
Lambly Creek
below Bald
Range Creek
(above Lakeview
Irrigation
District

Intake)

08NM141
Lambly Creek
below Terrace
Creek

08NMO058
Lambly Creek
near Kelowna

08NMO03
Lambly Creek
near the mouth

76.1 km?

228.7 km®

235.2 km*

246.0 km?

272.0 km?

1970-Present: Recorder, continuous operation

1970 - 1982: Recorder, continuous operation

1967 - 1971: Manual, seasonal

1924:
1925:
1927:

1919:

Manual, seasonal
Manual, partial
Manual, seasonal

Manual, partial

1920 - 1921: Manual, seasonal
1965 - 1966: Manual, seasonal

1969:

Recorder, partial

1970 - 1974: Recorder, continuous

1975:

Recorder, partial
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Lambly Creek flow has been regulated through manipulation of storage
since the earliest records were collected. The data from all five hydrometric
stations was reviewed and it was decided to use station number O8NM166,
"Lambly Creek below Bald Range Creek" as the data base for the following

reasons:
(1)  The location is above the Lakeview Irrigation District intake.

(2) There has been continuous operation with a recorder for a thirteen
year period which included several drought and high runoff years as
well as more normal flows. These records indicate mean annual
discharge of 46 900 dams® at a mean annual flow of 1.49 m®/s. The
lowest recorded annual discharge was 20,000 dams® (1977) while the
lowest monthly mean flow was January at 0.220 m®/s. The
minimum recorded daily flow was 0.093 m®/s on September 13, 1973
and again on August 19, 1977.

WATER LICENCE REQUIREMENTS

A complete list of the existing water licences is included with this report as
Appendix 2. Westbank Irrigation District licences on Lambly Creek above
Lambly Lake have been omitted because that portion of the watershed has
been fully diverted to Powers Creek since 1969. Similarly the Westbank
Irrigation District North Lambly Creek diversion and Tadpole Lake storage
licences have been excluded from this report and included in the Powers

Creek report. Lambly Creek is considered "fully recorded”. This means
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that no additional diversion licences will be issued unless supplementary
storage licences are included, except for individual domestic use. Actual
use during low flow periods would be dependent upon releases from

developed storage.

There are eighteen water licences issued in the Lambly Creek watershed,
mostly held or supplied by Lakeview Irrigation District. These licences
permit the use of 3 277 dams® per year for waterworks use (domestic,
industrial, etc.); 4 650 dams® per year for irrigation use, supplemented by
7 771 dams® of storage. In the fall of 1989 a field survey of the non-district
licences determined that they had been in full use. Lakeview Irrigation
District flow records were obtained, which indicated that their maximum
annual consumption had occurred in 1987. Of the above authorized
volumes, about 50% of the waterworks use and 57.5% of the irrigation use

has been developed, while 68% of the authorized storage is in place.
A summary of the licences is detailed in Table 2.

It should be noted that Lakeview Irrigation District’'s entire distribution
system originates from Rose Valley Reservoir, which is downstream from
Lambly Creek. Although the reservoir is normally filled in the spring, the
licences permit diversion from the creek all year. The District is also
committed to convey irrigation water for the individual licensees between
Lambly Creek and the reservoir.

The review of the licences carried out in late 1989 indicated that there was

3 601 dams® of undeveloped storage. The details are presented in Table 3.
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TABLE 2
LAMBLY (Bear) CREEK WATER LICENCES
Purpose Licenced Use Present Developed Use

1. WATERWORKS

(Dom./Ind./Etc.)

~m?® / year 3277 163.0 1 651 026.0

~ average m® / day 8 979.0 4 523.0

~ equivalent m®/s 0.104 0.052

~ winter m*® / day 4 370.0 2 201.0

~ equivalent m*/s 0.051 0.025

~ peak day use m’ 26 937.0 13 569.0

~ equivalent m®/s 0.312 0.157
2. IRRIGATION

~ dams® / year 4 650.0 2 675.0

~ peak day use m®/s 0.539 0.310
3.  DIVERSION TOTAL

~ dams® / year 7 927.0 4 326.0

~ peak day use m®/s 0.851 0.467
4. STORAGE

~ dams® / year 7 771.0 5 304.0

~ 100 days release 0.901 0.615

m®/s
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TABLE 3

UNUSED LICENCED DIVERSION AND STORAGE

All unused water licences in the Lambly Creek watershed are held
by the Lakeview Irrigation District and are assumed to be fully
utilized over the long term (ie: within twenty years).

5.0

FLOW AVAILABILITY

Based on the flows -for fish as set out in section 2.0 and the criteria set out
in the Terms of Reference, there will be four flow scenarios examined. The
short term situation is considered to be for the current utilization of the
water licences. The long term scenario would be at full utilization of the
water licences. In addition to mean monthly flows, both the scenarios will
be examined under 10-year low flow conditions, which have an 88%

probability of occurring at least once in any twenty year period.
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Mean monthly flows are based on the historical hydrometric data from the
Water Survey of Canada gauging station "Lambly Creek below Bald Range
Creek" (station number 08NM166). The data is summarized in Appendix
3. One in 10-year low flows are estimated, based on the work by B. Letvak.
Hydrographs for the two flows are shown in Figure 3.

FLOW SCENARIOS
1. Mean Monthly Flows 3. Mean Monthly Flows
(current utilization) (full utilization)
2. 1 in 10-Year Low Flow 4. 1 in 10-Year Low Flow
{current utilization) (full utilization)

Tables 4 through 7 present the flows and deficits for each of the scenarios
described above for Kokanee. The impact of each case will be examined in
section 5.1. Tables 8 through 11 present the flows and deficits for the

same scenarios for rainbow trout. The results are discussed in section 5.2.
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KOKANEE

5.1.1

5.1.2

5.1.3

Mean Monthly Flow at Current Utilization
There are no flow deficits for the kokanee at mean monthly

flows based on the current use [refer to Table 4]. Field
investigations at a discharge of 0.202 m®/s (ie: migration and

spawning flow) were carried out by Tredger on July 9, 1987.

One in Ten-Year Low Flow at Current Utilization

In the event of a one in ten-year low flow there are significant
deficits in both September (64%) and October (21%) as well as
in January (7% @ 50% Q) [refer to Table 5]. The low flows in
September will have a serious impact on the migration of
kokanee into the creek. The deficit in October will further
reduce the available spawning habitat which is already limited.
In January a flow deficit may place the redds at risk of being

frozen.

Mean Monthly Flow at Full Utilization
Full utilization of the water licences will result in a deficit in
September [refer to Table 6]. Low flow during this time will
hamper the migration of the kokanee.
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5.1.4 One in Ten-Year Low Flow at Full Utilization

This scenario creates the worst situation for the kokanee.

There are deficits in September, October, December, January
and February [refer to Table 7]. In September 100% of the flow
would be diverted.

At an incubation flow of 50% of the spawning flow (Q,) the
accumulated deficit totals would be 864 dams®. For an
incubation flow of 75% (Q,) the total deficit would be 1 296

dams®.

The total diversion in September would either delay the run
until there was some flow in the stream or eliminate it
completely. The redds of any migrants that did enter the
stream in October would be compromised by the low flows in

the December through February period.

5.2 TROUT

5.2.1 Mean Monthly Flow at Current Utilization
Since trout require higher flows than kokanee, they are

impacted even at mean monthly flows at current levels of
diversion in both August (47%) and January (3%) [refer to
Table 8]. The January deficit is probably not significant but a
47% deficit in August combined with high water temperatures

may be fatal.
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52.2

5.2.3

5.2.4

One in Ten-Year Low Flow at Current Utilization

During a ten-year low flow event, eight out of the twelve
months are in deficit [refer to Table 9]. The size of the deficit
ranges from 100% in August to 12% in March. The
accumulated shortfall is 1 887 dams® which is nearly 25% of

the total licenced storage in the watershed.

The probability of occurrence of the ten-year low flow is once
in a twenty year period. Based on the size of the deficit and
the low risk of this scenario, the cost of supplementing the

flows may exceed any benefit derived.

Mean Monthly Flow at Full Utilization
When the water licences are fully developed the trout will be

impacted in August, September, January and February [refer
to Table 10]. In August 100% of the flow would be diverted
which would effectively eliminate the parr population. The
short falls for the remaining months would also affect the parr
though not to the same extent. The supplementary volume
required is 788 dams®.

One in Ten-Year Low Flow at Full Utilization
This scenario would be devastating for the trout [refer to Table

11]. At full utilization of the water licences there are deficits

for nine of the twelve months with July, August and September
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being 100%. The least deficit would be March at 25%,
excluding the freshet period of April through June. The
supplementary volume required would be 3 002 dams® or
nearly 40% of the total licenced storage in the watershed. As
stated in section 5.2.2, the ten-year low flow event has a
relatively low risk of occurrence (once in a twenty year period)
and therefore requires careful consideration regarding the

benefits of trying to protect against.

FLOW ENHANCEMENT ALTERNATIVES

The opportunities to enhance flows in Lambly Creek for kokanee and

rainbow trout are:

6.1 Petition the Lieutenant Governor in Council to establish a Crown
Reserve on any unrecorded water in Lambly Creek under Section 44
of the Water Act. The benefit of this action would be that the water
under any cancelled or abandoned licences becomes "unrecorded
water” and any reallocation is subject to review by the Fisheries

Program.

6.2 Participate in the development of upstream storage at Terrace
Meadows through agreement with Lakeview [rrigation District.
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TABLE 8
TROUT - MEAN MONTHLY FLOW AT CURRENT UTILIZATION
Current
Month Discharge Utilization Trout Deficit Deficit Deficit
(m®/s) (m®/s) (m®/s) (m®/s) (dams®) %

January 0.22 0.025 0.202 0.007 18 3

February 0.248 0.025 0.202 0 0 0

March 0.375 0.025 0.202 0 0 0

April 1.85 0.069 0.202 0 0} 0

May 8.17 0.203 0.202 0 0 )

June 4.01 0.327 0.202 0 0 0

July 1.04 0.358 0.202 0 0 0

August 0.476 0.369 0.202 0.095 246 47

September 0.394 0.141 0.202 0 0 0

October 0.342 0.025 0.202 0 0 0

November 0.343 0.025 0.202 0 0 0

December 0.26 0.025 0.202 0 0 0

Total 246
TABLE 9
TROUT - ONE IN 10-YEAR LOW FLOW AT CURRENT UTILIZATION
Current
Month Discharge Utilization Trout Deficit Deficit Deficit Stor  Stor
(m®/s) (m®/s) (m*/s) (m*/s) (dams?) % (m*/s) (dams®
January 0.119 0.025 0.202 0.108 280 b 0 0
February 0.134 0.025 0.202 0.093 241 46 0 0
March 0.203 0.025 0.202 0.024 62 12 0 0
April 0.999 0.069 0.202 0 0 0 0 0
May 4,412 0.203 0.202 0 0 0 0 0
June 2.165 0.327 0.202 0 0 0 0 0
July 0.562 0.358 0.202 0 0 0 0 0
August 0.257 0.369 0.202 0.202 524 100 112 290
September 0.213 0.141 0.202 0.13 337 64 0 0
October 0.185 0.025 0.202 0.042 10 21 0 0
November 0.185 0.025 0.202 0.042 109 21 0 0
December 0.14 0.025 0.202 0.087 225 43 0 0
Total 1,887 Total 290

NOTE: Storage Release in August is from Esperon Lake
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TABLE 10
TROUT - MEAN MONTHLY FLOW AT FULL UTILIZATION
Full
Month Discharge Utilization Trout Deficit Deficit Deficit Stor  Stor
(m®/s) (m*/s) (m®/s) (m®/s) (dams?) % (m®/s) (dams®)

January 0.22 0.051 0.202 0.033 85 16 0 0
February 0.248 0.051 0.202 0.005 13 2 0 0
March 0.375 0.051 0.202 0 0 0 0 0
April 1.85 0.131 0.202 0 0 0 0 0
May 8.17 0.383 0.202 0 0 0 0 0
June 4.01 0.599 0.202 0 0 0 0 0
July 1.04 0.652 0.202 0 0 0 0 0
August 0.476 0.670 0.202 0.202 524 100 0.194 520
September 0.394 0.256 0.202 0.064 166 32 0 0
October 0.342 0.051 0.202 0 0 0 0 0
November 0.343 0.051 0.202 0 0 0 0 0
December 0.26 0.051 0.202 0 _0 0 0 0]

Total 788 Total 520

TABLE 11
TROUT - ONE IN 10-YEAR LOW FLOW AT FULL UTILIZATION
Full
Month Discharge Utilization Trout Deficit Deficit Deficit Stor  Stor
(m®/s) (m*/s) (m?/s) (m*/s) (dams’) % (m®/s) (dams?

January 0.119 0.051 0.202 0.134 347 66 0 0
February 0.134 0.051 0.202 0.119 308 60 0 0
March 0.203 0.051 0.202 0.05 130 25 0 0
April 0.999 0.131 0.202 0 0 0 0 0
May 4,412 0.383 0.202 0 0 0 0 0
June 2.165 0.599 0.202 0 0 0 0 0
July 0.562 0.652 0.202 0.202 524 100 0.090 241
August 0.257 0.670 0.202 0.202 524 100 0.413 1,106
September 0.213 0.256 0.202 0.202 524 100 0.043 111
October 0.185 0.051 0.202 0.068 176 34 0 0
November 0.185 0.051 0.202 0.068 176 34 0 0
December 0.14 0.051 0.202 0.113 293 56 0 0

Total 3,002 Total 1,458
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6.3 Develop a groundwater well near the mouth of the creek to supply

the supplementary flows required.

6.4 Make application to Water Management and develop a water licence

to pump the required water from Okanagan Lake.

6.5 Negotiate an agreement with Lakeview Irrigation District for the
release of natural flows past the District’s intake at specific times to
enhance the downstream fishery. Lakeview Irrigation District would
divert only that water required to meet the other licenced needs
between the intake and Rose Valley Reservoir. The District's
requirements would be met through the use of storage in Rose Valley

Reservoir,

7.0 ASSESSMENT OF ALTERNATIVES

There have been five options presented in Section 5 to improve the flows in
the lower reach of Lambly Creek. The assessment and ranking of these

alternatives in order of feasibility and cost effectiveness is as follows:
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The first priority should be to secure a Crown Reserve on Lambly
Creek under Section 44 of the Water Act. A reserve on any
unrecorded water will provide protection against any future water

licence applications.

An agreement with Lakeview Irrigation District for the release of
natural flows would be of significant benefit to the Fishery Program
at no cost. During normal runoff years there is adequate volume for
the District to utilize the storage in Rose Valley Reservoir and to
avoid diverting from the creek except to meet the other licence
requirements in the late summer when the flows are normally low.
This was confirmed in a review of the Lambly Creek water supply
carried out by Bruce Letvak (Hydrology Section - Victoria) in October
of 1989.

Eventually Lakeview Irrigation District will develop the storage under
their licence for Terrace Meadows. It may be possible for the
Fisheries Program to participate in this project and to gain access to
additional water. Although there are no figures available at this time
on the cost, the storage potential for this site is 2 467 dams®. It
would be prudent to initiate discussions with Lakeview Irrigation
District and to work out the details on this venture. The District
may require all the storage when they reach full utilization and there
is below normal supply. However this may be a rare event and still
justify making an investment in storage.
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The development of a pumping facility on Okanagan Lake is an
alternative to supply the necessary water to the spawning grounds.
Both the capital and operating cost for such a facility would be high.

Groundwater is an alternate source of water but there are significant
risks associated with its development as well as high costs. This

alternative is the least attractive of all those discussed.

OPTIONS TO SATISFY SHORT TERM FLOW REQUIREMENTS

8.1

KOKANEE

For the short term, that is, at the current level of utilization, there
is sufficient flow to meet the requirements for the kokanee at mean
monthly flows [refer to Table 4]. During a one in ten-year low flow
event supplementary flows would be required in September and
October and possibly in January [refer to Table 5]. The additional
flows could be supplied through cooperation with Lakeview Irrigation
District and the release of water past their intake for this period. An
arrangement of this nature already exists between the Fisheries
Program and Lakeview Irrigation District. If a simple method was
developed of determining when a flow of 0.202 m*®/s or 0.101 m®/s

was passing the intake, it would greatly assist the District.
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Depending upon the flow in the stream, it should be possible for the
District to pass sufficient water for migration and spawning as well
as incubation flows of either 50% or 75% of the spawning flow even

during the ten-year low flow event.

TROUT

For the mean monthly flow scenario, the deficit for trout occurs in
August [refer to Table 8]. The required flow may be available
through agreement with Lakeview Irrigation District in a similar
manner to that for the kokanee as detailed in Section 8.1. August
is a high demand period for irrigation water also, therefore
availability will depend upon the storage level in Rose Valley
Reservoir and the flow in Lambly Creek at the time. At the present
level of utilization this flow should be available.

The ten-year low flow event results in significant flow deficits for the
trout [refer to Table 9]. In a situation where it is evident that there
are below normal flows the irrigation district will have first priority
on the water. It is unlikely that there will be any releases by the
District beyond those in accordance with their licences. In August
they would be releasing from Esperon Lake to meet their own needs
[refer to Table 9].

The probability of this event occurring is only once in a twenty year
period and does not justify the expense of protecting against it.
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OPTIONS TO SATISFY THE LONG TERM FLOW REQUIREMENTS

9.1

KOKANEE

If the conclusions made in the Letvak study of the Lakeview
Irrigation District water supply (October, 1989) are correct, then
there should be adequate water to meet the flows for the kokanee
even at full utilization of their licences during normal years (ie: at
mean monthly flows). The deficit in September [refer to Table 6]
occurs at a time when the irrigation demand is decreasing.
Therefore it should be possible for the District to curtail their
diversion from the creek and use their storage in the Rose Valley
Reservoir. In this case the requirements for the incubation flows
whether 50% Q, or 75% Q, are already satisfied.

A one in ten-year low flow event results in significantly greater
deficits [refer to Table 7]. The complications associated with low
flows as discussed in Section 8.2 are further exacerbated at full
utilization. Expenditure to develop supplementary flows for this case
are not warranted. Tredger determined from field work carried out
in 1987 and 1988 in Lambly Creek that there is limited suitable
substrate for kokanee due to the high gradient. He estimated the
capacity of the stream to be 3 700 fish at a flow of 0.202 m?/s,
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TROUT

Trout will be impacted at full utilization at both mean monthly flows
[refer to Table 10] and the one in ten-year low flow [refer to Table
11]. As discussed in the previous section, 9.1, it should be possible
to secure the flows for September (0.064 m®/s). For August however,
the demand for irrigation is high and the District may already be
releasing 0.194 m®/s from Esperon Lake to meet their own needs.
It would be at this point in time (ie: at full utilization) that the
Terrace Meadows reservoir may be considered for construction. If
this project was completed and the Fisheries Program had
participated with Lakeview Irrigation District then there should be
water available to meet not only the deficit in August but also in

January and February if necessary.

For the one in ten-year low flow scenario the demands for diversion
and for the trout exceed the capacity of the system including the
Terrace Meadows reservoir [refer to Table 11]. The combined water
required to meet all the deficits is 4 460 dams®. Terrace Meadows
storage is only 2 467 dams®. Because of the unknowns during a
period of low flow, the District will want to conserve as much water
as possible in case there are supply problems in the following year
also.

Tredger estimated the capacity for trout to be 485 fish at a flow of
0.202 m®/s. The cost to develop additional water is not warranted

for an event that might occur once in a twenty year period.
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10.0 IMPACT IF NOTHING DONE

If the decision is to leave the status quo and do nothing, the situation for
fish in Lambly Creek will deteriorate as more water is diverted from the
stream. At current utilization of licences, the kokanee would not be
affected during mean monthly flows; however, in the event of a one in ten-
year low flow, kokanee would be impacted significantly due to deficits in
flow during September (64%) and October (21%) which affect both the
migration and spawning. Incubation flows of 50% Q, would be present

except for an 7% deficit in January [refer to Table 5].

The trout, at current utilization and mean monthly flows, would be
impacted by severe flow deficit in August 47%) and a slight deficit in
January (3%). However, a one in ten-year low flow event would destroy the
fishery, even at current utilization. The deficits would range from 100% in
August through to March, when the deficit would ease to 12% [refer to
Table 9]. With the flows impacted this severely for all the year outside of
the freshet, not only would the redds for that year be destroyed, but so
would the fry and the parr. The impact of a single year such as this
expands to affect more than just the production for that one year since the
parr reside in the stream for up to two years.

The situation will become worse as utilization of Lakeview Irrigation District
licences increases. Although Lakeview Irrigation District do not fully utilize
the available storage in Rose Valley Reservoir, the rapid and accelerating

rate of growth in the Central Okanagan gives every reason to believe that
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within the next ten to fifteen years, Lakeview will be using all the water

available under their licences.

Under full utilization and mean monthly flows, the kokanee would
experience a 32% flow deficit in September. During a one in ten-year low
flow event, the kokanee fishery for that year would be virtually destroyed
by spawning deficits during September (100%) and October (34%) followed
by incubation period deficits of 50% @, in December through February,
ranging from 12% to 30% [refer to Table 7].

For the trout, if any had survived the full utilization at mean monthly flow
scenario, a one in ten-year low flow event would be disastrous. Major
deficits would occur in all but the freshet months, ranging from 100%

during July to September to a low of 25% in March [refer to Table 11].

In order to maintain a perspective of the impact if no action is taken on
Lambly Creek, it is necessary to understand the priority of the stream, first
in relation to its capacity to produce fish and second, in relation to other
streams around Okanagan Lake. The work by Tredger has been referred
to earlier in this report. His assessment of the system is that it is not a
high quality kokanee spawning stream and there is insufficient data to
assess its value for trout. Wightman and Taylor in their ranking of
tributaries to Okanagan Lake, place Lambly Creek as number sixteen out
of twenty three. It would appear that there are other streams where
resources could be better placed than in Lambly Creek.
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11.0 WATER CONSERVATION

Water conservation practices by water users can have a significant impact
on the volume of water used for both domestic uses and agricultural uses.
It was observed in 1988, when there was a risk of inadequate water
supplies in a number of areas in the valley, that as a result of the careful
use of water there may have been as much as a 20% reduction in demand
[pers. comm. SEKID]. A study was commissioned by the Association of British
Columbia Irrigation Districts to investigate the most effective means to shift
from supply management to demand management. This study, which was
funded by both federal and provincial governments through the ARDSA
Program, was the first time that a comprehensive look will have been made
into this area. The consultant investigated all possible options including
metering of use and the repricing of water to better reflect its true value.
The final report was due March 31, 1990.

There are two ways in which water conservation can be implemented. The
first is through public education and the use of literature campaigns.
Public education, at the adult level, can be effective in the short term when
there is an emergency situation. Over the long term, it will not be
successful. Education of children through the school system, as part of the
normal curriculum has a better chance of success. If a program was
developed that focused on all the grades so that water conservation became
a "matter of course”, over the long term, for that school generation and
beyond, there may be some real gains. The pay off is in the future, it would

not be immediate.
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Other means of public education, such as field trips and the use of
newspaper and television will have a minor short term effect but the public

soon forgets or becomes insensitive to the message.

The second means of effecting water conservation is through regulation.
This may indeed be the conclusion of the study being done for the
A.B.C.LD. Regulations can be developed to enforce reduced demand
through regulated use or demand can be reduced through increasing the
cost of water to the user. If the price on the resource is high enough it

becomes self regulating.

Of the two methods, the second is most likely to be successful. The
Fisheries Program could invest substantial funds in a public education
campaign with the resulting benefits being very marginal. The public has
a limited appreciation of the fishery resource and the impact that
development is having on it. The greatest potential return may come from
implementation of the A.B.C.ILD. report and investing in a public
information campaign that would explain the positive aspects of conserving
water on the valley fishery.

RECOMMENDATIONS

There are actions that can be taken by the Fisheries Program that would
improve the fishery in Lambly Creek at limited cost. Application for a
Crown Reserve under Section 44 of the Water Act should be initiated
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immediately. An agreement with the Lakeview Irrigation District should be
negotiated whereby specific flows would bypass the District intake during
critical periods for fish migration, spawning and incubation. A recent
study (Letvak, 1989) indicates that there should be adequate water to meet
both the diversion requirements and the fish flows. To assist the District
in measuring the flow passing over the weir at their intake, the Fisheries
Program should request that Water Management help develop a means of
rating the structure at low flows. This work should also be done as soon
as possible since the District has already demonstrated a willingness to

cooperate in releasing flows.

At full utilization of the water licences, the trout fishery will be lost due to
total diversion of flows in August. There are three alternatives to
supplement the flow, they are (1) develop storage, (2) pump from Okanagan
Lake, or (3) develop groundwater. Each of these options is expensive.
Additional storage could be developed in cooperation with Lakeview
Irrigation District. There is no estimate available but the Fisheries Program
share can be expected to be well in excess of $100,000.00. A pumping
facility on Okanagan Lake that would have a capacity of 12 100 litres per
minute (3 200 USGPM) would cost at least $200,000.00. The chance of
developing a groundwater well or wells that would have a yield of 12 000
litres per minute is highly unlikely. The records show that there have been
two wells drilled near the mouth of Lambly Creek, the yield for one is
unknown and for the other was one gallon per minute. Unless there was
a major opportunity for trout in this stream, which there does not appear

to be, expenditures of this size are not recommended.
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For Lambly Creek the recommendations presented in this section should
be proceeded with. Although the capacity in the stream for kokanee is not
great, it is worth protecting since the cost of doing so is minimal. The trout
fishery will remain probably at its present level until the utilization of the
water licences increases to near capacity. When this occurs the projected
deficit for the month of August will destroy this fishery. Unfortunately
there does not appear to be a feasible means of maintaining the rainbow

trout.
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HABITAT CONSERVATION FUND

Project Name: Okanagan Tributary Assessment

The purpose of this contract is to explore ways of providing and securing flows for
fish in six spawning streams (Mission, Powers, Trepanier, Lambly, Shorts, and
Equesis Creeks) tributary to Okanagan Lake. This contract will identify and
priorize what options exist for each stream. These assessments will identify both
short and long term solutions to water shortages for fish. Each stream is different
and, as such, has different opportunities for enhancing or maintaining flows.
Most stream flows are largely committed to other licensed uses.

It is intended that these plans, when completed, would be reviewed and accepted
by Water Management and endorsed by the Ministry. They would also form the
basis for ongoing consultation with other water users within the watershed and
possibly result in the formation of a tributary management committee that would
determine flow releases.

The solution to securing and providing flows for kokanee and rainbow fall into
three categories:

(1) Reserve status and use of conditional water licences. Conditional
water licences may only be useful where surplus water exists.

(2) Conduct a licence survey to determine if actual use of water
represents licensed amounts. The purpose of this survey is two-fold;
it would alert us to problems of non-beneficial use and indicate
opportunities for Fisheries to acquire senior licences from
individuals who no longer have a need for them.

(3)  This category would consider a number of options for increasing
supply, for example, storage, pumping from Okanagan Lake, or
groundwater water development. These are expensive items and our
resource values must be significant to justify such expenditures.
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Other options involve operating agreements with Irrigation Districts. One is
presently in place with Black Mountain Irrigation District, water conservation, etc.

THE MINISTRY OF ENVIRONMENT WILL:

(1)
2)
(3)
(4)

provide minimum flow objectives for fish for each of the six streams;
make available to all relevant information in our files and library;
identify the reach of stream of concern; and

provide access to Fisheries and Habitat staff within Ministry of
Environment.

THE CONTRACTOR WILL:

(1)

(2)

prepare separate reports for each of the following six streams:
Mission, Lambly, Powers, Trepanier, Shorts and Equesis. Equesis
Creek flows through an Indian Reserve and any access onto reserve
lands will have to be negotiated with the band. These six reports will
include a summary of existing licences and projected domestic and
irrigation demands and what the fisheries implications are;

include a summary of active irrigation licences and those that are
not presently utilized. The purpose of this licence survey would be
to alert Water Management to non-beneficial use of water and
provide documentation for possible forfeiture of licences to the
Crown and indicate opportunities for Fisheries to acquire senior
licences directly from individuals who no longer have a need for
them. Application for Transfer of Appurtency forms will be
completed by the contractor and forwarded to the Habitat Section of
the Ministry of Environment for processing:
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

include a summary of historical flow records for each stream from
Surface Water Records or Irrigation Districts;

meet with the appropriate Irrigation Districts to determine their long
range plans for distribution and operation and what impacts they
may have on present flows;

assess the impact of Black Mountain Irrigation District's Gopher Flat
proposal on flows in Mission Creek for fish;

use existing information, where it exists, to determine the most cost
effective means of ensuring and providing minimum flows for fish.
The information available includes, but is not restricted to, the
reports given in Appendix 1,

examine and report on all reasonable cost effective options for
obtaining and securing minimum flows for both kokanee and
rainbow trout in each stream (flow throughout the year) for both the
short term (five years) and the long term (twenty years). In addition,
the contractor will determine the most cost effective way of providing
flows for only kokanee (September lst through May 31st) for each
stream for the short and long term;

address consequences of failure to achieve minimum flow objectives;

negotiate operating agreements with the Irrigation Districts on
Powers, Lambly and Mill Creeks similar to the agreement in place on
Mission Creek with Black Mountain Irrigation District and Fisheries;

identify any water conservation measures that would be effective in
providing more water for fish and the costs of implementing such a
program for each stream.
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WATER LICENCES
LAMBLY (Bear) CREEK AND TRIBUTARIES
License No. | Licensee Source Quantity Purpose | Remarks
C 34762 Lakeview Irrigation | Lambly Cr. 25,550,000 GY | Wwks 70,000 GD
C 50778 Lakeview Irrigation | Lambly Cr. 365,000.000GY | Wwks 1,000,000 GD
C 39006 Lakeview Irrigation | Terrace Cr. 328.500.,000GY | Wwks 55% from Shorts Creek
Shorts Creek
C 40155 Fletcher Challenge | Kalljo Br. 500 GD Dom
C 40156 Range Br. Kalljo Br. 500 GD | Dom
C 45630 Guss, C.D. & R. Lambly Cr. 1,000 GD | Dom
C 49405 Jones, Lila Blue Grouse 1,500 GD | Dom
C 58073 Range Br. Blue Grouse 500 GD Dom
C 60447 Moonstruck Hldgs | Lambly Cr. 1,000 GD | Dom
C 34762 Lakeview Irrigation | Lambly Cr. 3,600 GD | Irr
C 17063 Solmer Ltd. Lambly Cr. 75 AF Irr Conveyed by L.I.D.
C 22389 Patterson, I.M. Lambly Cr. 12.5 AF Irr Conveyed by L.LLD.
F 10097 Solmer Ltd. Lambly Cr. 82 AF Irr Conveyed by L.ILD.
C 17064 Solmer Ltd. Lambly Cr. 100 AF Stor Esperon Lake
C 33085 Lakeview Irrigation | Lambly Cr. 200 AF Stor Esperon Lake
C 34763 Lakeview Irrigation | Lambly Cr. 2,500 AF Stor Rover Valley Reservoir
C 50779 Lakeview Irrigation | Lambly Cr. 1,500 AF Stor Rose Valley Reservoir
C 39007 Lakeview Irrigation | Terrace Cr. 2,000 AF Stor Terrace Meadow Reserv.

Shorts Cr.
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WATER LICENCES - SUMMARY
LAMBLY (Bear) CREEK AND TRIBUTARIES

No. Wwks Domestic Irrigation Storage
Source Lic. GY GD AF AF Remarks
Lambly 12 390,550.000 2,000 3,769.5 4,300
Creek
Terrace / 2 328.500.000 - g 2,000 1,100 AF from Shorts
Shorts
Creeks
Kalljo / 4 ) 3,000 - -
Blue
Grouse
Creeks
TOTALS 18 719,050,000 5,000 * 3.769.5 6,300 * 1,825,000 GY
Peak Day Equiv. (cfs) 10.96 0.01 19.04 31.82* * Over 100 Day Release
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APPENDIX 3

HYDROMETRIC DATA

for

LAMBLY (Bear) CREEK
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