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0281792-C1
COoPY
August 4, 1971

Regi onal Engi neer Canadi an Nati ona
Rai | ways 777 Hornby Street,
Vancouver, B.C

Dear Sir:

You are no doubt aware of the federal-provincial study in the Ckanagan as
described briefly in the attached information brochure.

In connection with this, the Water Resources Service has undertaken to carry
out certain water quantity studies including the regul ation of Ckanagan Lake.
Under the Ckanagan Fl ood Control Act of 1949, the normal regul ation of Ckan-
agan Lake was set at four feet (elevation 1119.8 to 1123.8) but can, in
drought periods, be drawn down an additional foot to 1118. 8.

In the conputer nobdel testing of Okanagan Lake, the range in elevations of the
| ake have been consi dered between el evations 1116.8 and 1125.8. The effect of
these extrenely high or |ow el evations on your wharves' and barges' operations
must be eval uated and we woul d appreci ate your advice regarding the foll ow ng:

1. Can the present CNR water transport system on Ckanagan Lake operate
satisfactorily within the present nmaxi numfive-foot range (el evation
1118.8 to 1123.8) and if not, what would be the cost of nodifications
required to achieve this?

2. Simlarly, what would be the additional cost to make the system operate
over a seven-foot range between el evation 1116.8 and 1123. 8?

3. Finally, what would be the additional cost to make the system operabl e
fromthe present mininumelevation of the | ake of 1118.8 to a maxi num of
1125. 8?

Any ot her observations you night have regarding the effects of the above-
nentioned el evati ons on any of your structures would be nost hel pful.

Since this particular problem as well as others, will be considered in sone
detail in the near future, we would appreciate your reply as soon as possible.

Yours very truly,
(si gned)
B.E. Marr
(initialed) Chi ef Engi neer
TAIJL/ I s



COPY

CPRai |

Vancouver, B.C.
July 2nd, 1971
File No. 73929.

M. B.E. Mrr,

Chi ef Engi neer

WAt er | nvestigations Branch
Par | i ament Bui |l di ngs,
Victoria, B.C

Dear Sir,

Your letter June 21st, 1971, file 0281792-C-I, in connection
with Federal Provincial Study in the Ckanagan

In regard to operating over our four Ckanagan Lake Wharves

(Kel owna, West bank, Summerland and Penticton) considerable
difficulty is encountered whenever water |evel approaches either
the maxi mumor mninmnumw th the present four foot spread.
Records of the |ake levels are not readily available in this
office but during low levels of the |lake at tines it has been
necessary to shimup the track i nmedi ately on the shore side of
the apron hinge to reduce the angle at this point. The shinm ng
of the track is required to provide clearance above the rails
for cars regularly handl ed wi th underslung equi pnent (insul ated
heat ed box cars wi th underslung heaters, sone covered hoppers,
long flat cars, etc). Oher nmeasures are al so taken which give
slightly inproved operation over these slips at |ow | ake |evels
such as punping water into the stern ballast tanks of the barge
marshalling loads in order that they are | oaded first and pulled
| ast when deck | evel of the barge will be slightly higher.

These probl ens appear to be aggravated since the early 1950's
al t hough great difficulty was encountered in 1948 or 1949 with
hi gh | ake | evel s.



An increased apron length of 50 feet instead of the present 32
feet would inprove the CP Rail operation but this would not be
sufficient for |Iake |l evels varying by nore than a total of
about 5 feet as it is believed that the Canadian National wth
aprons 50'6" at Penticton, Naramata and Westbank have had

difficulties operating at extrenme |ake levels in the past.

In regard to cost of nmaking changes to have a better
operation with various | ake levels, followi ng are very

prelimnary costs:

1. The operation is not satisfactory at present with the
32 ft. aprons for a range of 1118.8 to 1123.8. It is
estimated that installing and renoving shins costs
approxi mately $1,000 at each |location each tine it is
necessary. To replace the 32 ft. tinber apron with a
50 foot steel apron would now cost between $100, 000 and
$125,000. it is not practical to nmodify the existing
ti mber apron and supporting structures.

2. To provide car ferry slips for a seven-foot range between
1116.8 and 1123.8 woul d require an apron approxi mately 75
feet in length and to lower the rail elevation at the
apron hi nge about 18 inches, rough estimate for this
installation would be $225, 000 to $250, 000.

3. To provide car ferry slips for seven-foot range from 1118. 8
to a maxi rum of 1125.8 rmay be possi bl e w thout changing rai

el evation at the apron hinge and a rough estimte of this cost

woul d be $215,000 to $240,000 if 75 foot apron is used.

It is considered that 75 foot aprons would be preferable
and nore econom cal than providing cradle type aprons and
novi ng these on sloping railway tracks as is done with the
operation on the Sl ocan and Koot enay Lakes.

The use of 75 ft. aprons may pose probl ens because of the greater

reaction on the nose of the barge when | oadi ng heavy cars coupl ed

t oget her which would then require rail car barge slips simlar to

t hose used on the Slocan and Kootenay Lakes, at, | believe,

i ncreased cost.



COPY

| trust this will assist you in your study.

Yours truly,

(si gned)
WW Stinson

Regi onal Manager, Operation and
Mai nt enance.



COPY
August 4, 1971

M. WW Stinson

Regi onal Manager

Operation & Mai ntenance

Canadi an Pacific Railway Company
Ganville & Cordova

Vancouver, B.C

Dear Sir:

In your letter of July 2, 1971, you kindly provided us with an estimte of the cost of
changes in your four Ckanagan Lake wharves (Kel owna, Westbank, Summerland, and
Penticton) to acconmpdate greater |ake fluctuations than presently exist.

We are not certain fromyour letter if the cost quoted applies only to one wharf or is
an overall cost. Wuld you please clarify this point.

W al so understand that some difficulties are occurring now at the present Ckanagan Lake
| evel which is some 0.4 feet bel ow maxi numregul ation. Any coments you have with
regard to this would al so be appreciat ed.

Yours very truly,

(si gned)

B.E. Marr Chi ef
Engi neer

(I'nitialed)
TAJL/I's



COPY

CPRai |

VANCOUVER, B. C.
August 10, 1971

File: 73929

M. B.E Marr

Chi ef Engi neer

WAt er | nvestigations Branch
Par | i ament Bui | di ngs,
VICTORIA, B.C_

Dear Sir:

Your letter August 4th, file 0281792-Cl, in connection with esti mated
cost of changes in our four Okanagan Lake \Wharves.

The costs quoted are per location and if changes were nmade at the four points
nmentioned, it would be four times the anpunt quoted in ny letter of July 2nd.

Yours truly,

(signed - T.G Benedetti for)
Regi onal Manager, Operation and Mai ntenance
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Your File No
Yotre dossier

c¢/o Planning Division,

Water Planning & Operations Branch,
Dept. of the Environment,

Room 404, 1001 W. Pender St.,
Vancouver 1, B.C.

10 Septenber 1971

T.A. J. Leach, Co-chairnan, Ckanagan Study Committee,
A.M Thonson, Study Director, Ckanagan Basin Study
C. H. Thonas, Water Resources Service

sSS5

M Fumal | e, Soci o Econom c Task Force

Re: Effect of Fluctuations on Ckanagan Lake Levels on the C.N. R

and C.P.R Navi gati onal Wharfs

As agreed with M. Leach in a discussion on 7 Septenber 1971,
have contacted CP.R and C N R direct by tel ephone with regard to the
ef fect of extrenme fluctuations on the railway navigation facilities on
Okanagan Lake.

These conversations were extrenely hel pful and placed the natter in a
somewhat different |light than has been indicated to date by CP.R in its
conmmuni cations with the B.C. Water Investigations Branch. | stressed in ny
di scussions with the two railway conpanies that | was mainly interested in
action they would take in the event of energency situations (such as the flood
of 1948) when the | ake levels fluctuate outside the nornmal four-foot operating
range. It seens that CP.R had interpreted M. Marr's letter of 21 June 1971
to nean that the | ake Ievels would reqularly fluctuate over a seven-foot range
each year rather than the present four-foot range. Consequently, C P.R had
felt that structural changes in the navigation facilities were necessary.

When it was enphasized that extrene fluctuations would only occur
i nfrequently and not on an annual basis, both conpanies were enphatic that no
structural changes would be required. |In the case of C P.R, because its
aprons are only 32 feet long, it is necessary to place shins in the track on
the shore side of the ranp whenever the range is greater than four feet. These
shims plus other adjustments such as careful |oading of the barges and
bal l asting the barges with water tanks, seemto allow the barges to operate
over a six-foot range (elevation 1124.8 to 1118.8 feet) quite effectively. |If
the | ake fell below 1118.8 feet CP.R would likely arrange to use the C N R
docks whi ch have | onger aprons. The cost of shimmng the tracks is $1,000 for
each of four |ocations.



C.NR did adjust the length of its aprons to 50 feet in length
after the Okanagan Fl ood Control Project was built. Apparently the company
shins the track slightly each spring as a precautionary neasure at no
significant cost to minimze the angle between the apron and the main track
Thi s shi mm ng operati on has been conpl etely successful in the past 15 years
and it appears that with larger shine C N R could operate effectively over
a six to seven foot range. Because |arger shins have not been used to date,
C.N R could not estimate costs but it appears reasonable to assume that
when the | ake fluctuates over a greater range than the present five feet
(el evation 1123.8 to 1118.8), $1,000 per dock will be required. At present,
because of the | ow volune of traffic at Westbank, Peachl and and Naramat a,
only the docks at Penticton and Kel owna would |ikely be adjusted.

Bot h conpani es agreed that, barring unforeseen circunstances, the
future operation of the barge service was open to question. Already a
mar gi nal operation, increasing conpetition fromtrucking and the |arge
expense involved in keeping pace with technol ogi cal changes in
transportation will likely result in the di sappearance of barge traffic from
t he Ckanagan within the next 20 years. Both companies are presently
considering the possibility of conbining all operations within the next few
years, in which case the C.N. R docking facilities with their ability to
sustain a greater fluctuation will be used. Currently, both conpani es use
the wharfs at Summerl and and Naramata respectively.

Accordingly, for the evaluation of shoreline danage for Task 23,
will assune that $4,000 is required in each year the |ake fluctuates outside
the present four-foot range but within a five-foot range, and $6,000 is
required for larger fluctuations. No |large-scale structural changes to
wharfing facilities will be considered.

Yours sincerely,

T 0 Kinedan

J. O R ordan, Co-chairnan

Okanagan Study Committee



APPENDI X E

SCCl O- ECONOM C | MPACTS OF

A RECURRENCE OF THE 1930- 33 DROUGHT

ON EXI STI NG SHORELI NE LANDUSE AROUND OKANAGAN

LAKE

J. O R ordan

WATER MANAGEMENT SERVI CE,

DEPARTMENT OF THE ENVI RONMVENT

VANCOUVER, B.C.



SCCl O- ECONOM C | MPACTS OF THE
1930- 33 DROUGHT ON EXI STI NG SHORELI NE LANDUSE
AROUND OKANAGAN LAKE
SUMVARY

According to the U B.C nathematical nodel of the present operation of
t he mai n-stem Ckanagan system a recurrence of the 1930-33 drought could
reduce Ckanagan Lake | evels continuously bel ow the present m nimum | evel of
1119.8 feet for a period of 30 nonths. The purpose of this background paper is
to evaluate in socio-economc ternms the consequences of such a prol onged
drought on existing shoreline | anduse. The main results are presented in Table
1 and sunmarized below. It should be noted that the inpacts vary fromyear to

year during this drought and have been totalled for the entire 30 nonth

peri od.
TABLE 1
Sunmary of Soci o- Econom ¢ | npacts
on Sel ected Shoreline Landuses Around Ckanagan Lake Assum ng
a Recurrence of the 1930-33 Drought
Public Boating Private Boating  Potential Potential Railway Dock
Year (Ramp Days (Boat-Dock Days Moorage Gas Sales Adjustments
LandUse Affected) Affected) Fees Loss Loss
3 $ $
1930 330 41,525 3,600 4,800 2,000
1931 2,510 112,015 10,860 26,800 0
1932 200 78,965 9,430 4,800 2,000
1933 0 7,075 2,110 0 0

TOTAL 3,040 239,580 $26,000 $36,400 $4,000



Econom ¢ Damage

Esti mat ed econom ¢ costs associated with potential |oss in noorage
fees, gas sales and boat rentals total $62,400 over the 30 nonth peri od.
Costs of adjustnents to the two CNR railway warfs are estimated at $4, 000.
These figures do not include possible danage to the Kel owna Floating Bridge or

potential loss of tourist visitor days and their associated expenditures

Soci al Damage

The maj or social costs is represented by | oss of convenience,
| aunchi ng and nooring boats at private docks. Over the 30 nonth period, a
total of 240,000 boat-dock-days woul d be thus affected. These social costs
are not considered |large as a nunber of short term adjustnents are possible to
enabl e recreational use of private boats. In addition, private | akeshore
resi dences woul d suffer negative aesthetic val ues associated with exposed

beaches and | ake bottom sedi nents.

Envi ronmental Costs

Sone probl enms woul d be encountered at | aunching boats on public
ranps and a total maxi muminconvenience is estimted at 3040 boat ranp days.
During the second year of drought (1931) all public |aunching sites around the
| ake woul d be completely out of water. Lake drawdowns of over 2 feet bel ow
present m ni mum woul d expose 500- 1000 feet of bottom sedi ment at public
beaches near Kel owna and Sumerland. The inpact of such |ow water |evels on
wildlife resources is thought to be snmall, but has not yet been assessed in

the case of sports fisheries.



BACKGRCOUND PAPER - TASK 101 WORKSHOP
SOCl O- ECONOM C | MPACTS OF A RECURRENCE
OF THE 1930-33 DRCOUGHT ON EXI STI NG SHORELI NE
LANDUSE AROUND OKANAGAN LAKE

During the sunmer of 1971, the socio-econonic group undertook a
shoreline survey of Okanagan Lake. The purpose of the task was to evaluate in
soci al and economic ternms damage that night occur to shoreline | anduse shoul d
kanagan Lake fluctuate outside its present operating range. The survey
assessed potential damage to several types of shoreline | anduse including
recreational, residential, transportation and comercial uses. The nature and
extent of damage was neasured for 0.5 foot increnents up to 2 feet above the

present maxi num of 1123.8 feet and for 0.5 foot increnents

down to 3 feet below the present mninumof 1119.8 feet.

. . 1/
Detailed results of this survey have been presented el sewhere.™

Due to the relatively infrequent occurrence of |ake |evel fluctuations outside

the normal four foot operating range (1123.8-1119.8 feet), the annual damage

. : . . 2/
associated with the "null" or present operation of the systemis small. In

actual dollar terns, the annual economi c damage to exi sting shoreline | anduse
averaged over the last 50 years and assum ng present operating conditions is
estinmated at approxinately $3,000. Social costs associated w th drawdowns of
the | ake below 1119*8 feet conprise of a reduction in the general quality of

wat er - based recreation experience and aesthetics. Such costs are considered to
be small if the duration of drawdown is short (i.e. a few nonths), but could be
important, if the | ake remai ned bel ow m ni mum el evation for a period of a few
years.

Fumalle, MJ. & OR ordan, J " Social and Econonic Aspects of the Shoreline
Survey of Ckanagan and Gsoyoos Lakes", Water Managenent Service, Dept. of

the Environnent, Vancouver, B.C January 1972

2 0'Riordan, J. "Prelimnary Eval uation of Shoreline Damage around Ckanagan

Lake", Water Managenent Service, Dept. of Environment, Vancouver
B. C., Sept. 1971.



The main purpose of this paper is to examine in sone detail the
econom ¢ and soci al consequences of a recurrence of the drought of 1930-33
on existing shoreline |anduse. This drought is the only event in the 50
years of record when the | ake | evel would be drawndown for an extended
period of tinme assumi ng present operating conditions and rel axation of an
arrangenent under the Ckanagan Flood Control Act to mmintain | ake |evels

bet ween

1118.8 and 1123.8 feet. According to the U B.C nathenmatical nobdel which

i i . - 3/
simul ated this event for present operating conditions,  the |ake would have

dropped below its mninmumelevation in July 1929 and apart from May and
June, 1932, would remain below this level until April 1933 (Figure I). The
rest of this paper exami nes the economc, environmental and soci al

i mplications of this prol onged drawdown.

Econom ¢ Damage

Actual dollar costs of |ake drawdowns conprise potential |oss of
revenue at narinas, boat rental stalls, possible reductions in tourist

visits and adjustnments to railway navigation warfs.

Tabl e 2 shows the potential |oss of revenue at marinas and boat
rental stalls around Okanagan Lake. These data are based on total gas sal es
and are estinmates of the nunber of nooring stalls that woul d be inoperable
at various mninumlake |levels. Because nany short term adjustnments are

possi bl e, these figures should be regarded as nmaxi num esti mates of | oss,

based on the data presented in Table 2, the total potential |oss of revenue

to noorage boat rentals and gas sal es during the 1930-33 drought woul d be

$62, 400 (See Table 1).

Russell, S.O and McNeill, R J. "Qutput fromU B.C. Mthenatical Mdel of
the Operation of the Min-Stem Ckanagan River. University of British
Col unbi a, July 1971
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TABLE 2

Potenti a

Loss of Revenue

(Cunul ati ve)

Increment Gas Sales Boat Dock and
(Below 1119.8 feet) (Loss/Season Marina Rentals{loss per month)
0.0' - 0.5 $4,800. $ 685.
0.5'-- 1.0° 4,800, 740,
1.0' - 1.5 4,800, 775.
1.5' - 2.,0° 16,800. 1,010.
2.0 ~ 2,5 26,800, 1,090.
2.5' - 3.0' 26,800, 1,135.

The possible dollar costs to a reduction in tourismare extrenely

difficult to calculate, since it is inpossible to predict how tourists would

react to a continuous period of lowlake levels. It seens |ikely that |ake-

shore resorts dependent upon | ake |evels would suffer sone | oss in revenue,

. . . . . . 4/
but according to information on tourist recreation behaviour patterns ~

many tourists have established holiday plans in the Gkanagan and nobst woul d
probably return for the second year of the drought period. Sone beaches with
steep gradients would not be greatly affected (for exanple, Penticton Beach
and Sunoka Beach) and tourists preferring deeper water woul d probably search
t hese out. sone

Undoubt edly, if the drought continued into a third season,

tourists would fail to return and the dollars they woul d spend shoul d be

accounted as a cost.

The possibility that water quality in shallow | ake benches woul d be
affected by |ow water |evels should be carefully evaluated by the Li mol ogy

Even at high | ake | evels, deteriorating water quality in certain

group.

accessi bl e recreati on beaches such as the Vernon Arm Kel owna and Powel | beach

has been comment ed upon by sone recreationists. The relationship between

0' Ri ordan, J.
in the Ckanagan”,
B.C., May 1972.

and diver.
Wat er

D.W "A Survey of Water-Based Qutdoor Recreation
Managenment Service, Dept. of Environnent, Vancouver,



touri st behaviour and water quality will be carefully evaluated this sunmer by
the soci o-economc group. Prelimnary studies on Wod Lake | ast sumer

i ndi cated that even during a major algae bloom many tourists were satisfied
with their recreation experiences and only those sensitive to water quality

moved el sewhere.

Because railway barge "traffic is gradually di sappearing from

Okanagan Lake, the economic inplications of |owlake |evels on such resources
would be minimal. On May 31, 1972 C.P.R ceased its | ake barge traffic so
only C.N.R operates on the | ake, and the Conpany can adjust its tracks with
shi ms whenever the | ake fluctuates outside the normal four-foot range. Costs
of shimming are estimated at $1, 000 per dock per season and because of | ow
traffic volumes at Westbank, Peachl and and Naramata only the docks at
Penticton and Kel owna woul d be adjusted. 1In the event of a prol onged
drawdown, the shins would remain in the tracks all the tinme, thus reducing

operational costs:

no | arge-scale structural changes to warfing facilities would be considered.
As barge traffic appears to be an economically nargi nal enterprise,
alternative transportation by truck during extrenely | ow drawdown woul d not

appear to be a large additional cost.

The nost inportant potential cost of |ow water |evels on Okanagan
Lake invol ves possible structural adjustments to the Kel owna Fl oati ng Bridge.
It is understood that the bridge is presently designed to w thstand | ake
| evel s down to 1118.8 feet, but that detailed analysis would be required to
estimate the extent of possible structural alterations which would enable the

bridge to withstand | ake | evels down to 1117.0 feet.



Soci al Damage

The nost inportant social costs conprise of private boat docks and
ranps that would be left high and dry by |low water levels. Figure 2
i ndicates that in fact nany docks woul d be exposed before the m ni mum | evel
of 1119.8 feet was reached and al nost 900 docks woul d be inconveni enced when

the lake fell 3 feet below the m nimum/| evel.

Potenti al damage can be assessed by the nunber of days that boat-docks are exposed -

5/ . . . . .
known as boat-dock days. Again, this figure represents the nmaxi mum esti mate of

i nconveni ence due to low | ake |l evel s as many boaters would sinply nmoor their boats
in the deeper water and wal k out to them To account for seasonal variation in use,
as boat-docks are mainly used during the sumrer nonths, the total nunber of boat-
dock days affected by |low water levels is adjusted by a nonthly weighting factor
(Table 3). Applying these nmonthly weighting factors to the stage damage curve
developed in Figure 9,(main text) the total nunber of boat-dock days affected during

the 1930-33 drought is estinmated at approxi mately 240,000 (See Table 1).
TABLE 3

Mont hly Wei ghtings in Days For Shoreline Danage

Private Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nev. Dec.

Boat Docks
& Public Boat © 0 5 10 15 20 31 31 20 10 5 0

Access Ramps

The other factor of social damage associated with low | ake levels is
exposure of foreshore adjacent to private property. The extent of such exposure
has been mapped at | ake levels of 1119.8, 1118.3 and 1116.8 feet respectively,
and an attenpt at assessing the reaction of a sanple of private property owners

around the lake is planned this sumrer.

= For exanple, if 10 private boat docks were rendered i noperable by high water

for two nonths (60 days), a total of 600 boat-dock-days woul d be affected.



Envi ronnent al Damage

Envi ronment al danage associated with | ow water |evels conprised of
foreshore exposure in public recreation areas, inconveni ence of |aunching

boats from public ranps and inpacts of fishery and wildlife resources.

It is difficult to nmake quantitative estimtes of the areas
exposed at public recreation sites. Because many sites are devel oped on
shal | ow bays, exposure of |ake bottom would be considerable, especially south
of Kel owna at Ckanagan, M ssion, near Summrerland and in the Vernon and
Arnmstrong Arms, where exposures of 500 to 1000 feet are indicated as the | ake

drops to three feet bel ow the present m ni mum | evel

Fig.2(main text)indicates a linear relationship between the nunber
of boat-docks affected and | owering | ake levels. Al 22 public |aunching
sites woul d be exposed when the | ake dropped to 1117.8 feet. The tota
nunber of boat-ranp days that would be affected, adjusted by the nonthly
wei ghti ngs shown on Table 3 are estimated at 3040, 84 per cent of this tota

occurring during 1931.

To date, the author is unaware of any studi es undertaken to assess
the inpact of low water |evels on sports fishery resources in the Ckanagan
Potenti al damage may occur as a result of obstructed access to tributary
spawni ng habitats when the |ake is over 1.5 feet below present mnimum The
i mplications of fluctuating water |evels on | ake-spawning habitats of kokanee

is being investigated this sumer.
Prelimnary results froma survey of wildlife resources around

kanagan Lake indicated that a | arge proportion of the natural shoreline

habi tat has al ready been destroyed by public and private | and developnent.@

Brooks, A C. "Prelimnary Evaluation: Wldlife", Appendix C3 Task

23, Penticton, B.C., Sept. 1971



Apparently short-termfluctuations (one-two years) in |ake | evels would
not create significant inpacts on the biological systens of existing
shoreline habitats while I onger-termfluctuati ons would alter vegetation
patterns and consequently affect such habitats. Thus, it does not appear
that a recurrence of the 1930-33 drought would create a | ong-term negative

i mpact on existing wildlife resources.
Concl usi on

A recurrence of the 1930-33 drought would not incur |arge
econom ¢ costs with the possible exception of damage to the Kel owna
Bridge. There woul d undoubtedly be consi derabl e i nconveni ence to shoreline
users (residents and tourists) associated with water-based recreation
(swi mm ng, boating, fishing) and aesthetic resources. Only part of these
soci al and environnental costs could be mitigated by short-term

adj ust ment s.
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