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Looking up Sheep Creek, Hast Kootenay.

Report of the Water Rights Branch, 1912
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DeparTMENT oF LANDS,
Warer RigoTs BraNcH,
Vicroria, B.C., December 31st, 1912,
The Hon. William R. Ross, K.C., : ‘
Mindster of Lands. _ _
Bir,—1 have the honour to transmit herewith a report reviewing the work of
the Water Rights Branch for the year 1912, and p_reéenting for your eonsideration
some of the problems involved in water administration in this Province, . Allowance
must be made for the fact that this Branch is still in process of reorganization, and
that therefore this report does not assume the. unified form.which'mi_ght otherwise
be possible. Acknowledgment is made to IT. W. Grunsky, an expert of the United
States Department of Agriculture, whose temporary services you have secured, and
under whose direction the report has been compiled.
I have the honour to be,
Sir,
Your obedient servant,
J. F. ARMSTRONG,
Acting Complroller of Water Rights.
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REPORT OF THE WATER RIGHTS BRANCH.

.REPORT OF' THE ACTING COMPTROLLER OF THE WATER RIGHTS BRANCH.

The Hon. William E. Ross, K.C,, December 31st, 1912,

.- Minister of Lands, Victoria, B.C. .

B1r,—TI have the honour to report concerning the administralion of the Waier Rights Branch
of the Department of Lands. On my assuming oflice, the “ Water Aet, 1909, had peen-in foree
for two-years and a half. Surveys had been made of portions of the Province, but the results,
while containing information which will be of use later, were not such as would assist in the
early determination .of the water rights of individua! holders. The Board of Investigation had
bkeard and determined certain water-right claims, but had established no prineiples which would
aid in the decision of the mass of water rights which were to come before it. None of the
information which had been obtained by surveys was tabulated, and only part of the records
issued by the local Water Commissioners had been tabulated.

The Water Rights Branch had -commenced work without precedents to guide it, and the
organizations hafd to. be created as necessity arose. Il was cvident that muach of the work was
tentative, and would have to be changed if experience proved it unsuiled to the conditions of
the Province. The alterations made Dy the " Water Act” in the policy and procedure under
the water laws of -the Province were not yet understood by the public at large, or even by the
majority of the officials entrusted with its administration. ‘These alterations were not as great
as they were supposed-to be, but the arrangement of the “ Water Act,” and even its wording,
was so different. from. those of the former. Acts as to require much study to duly appreciate
the great.improvements made. i

Matters had been allowed to drag in:conseguence of dlﬁiculhes arising in the administration
of the Act, which -had not been foreseen, and in some of the water districts numbers of applica-
tions remained in arrears. The new- Act was very exacting in some matters of procedure, and
fow: of . the. applications .complied with all the requirements and many bad therefore to be
refused. ..In. some .districts the Water Commissioners izsued. licences under. the easy system
which had.led o the granting of so many imperfect records. in the past. It was soon apparent
that priformity could not be secured unless the licences were issued from a central office. It
was also evident that a water licence should be clear and precise, and-:that clearness and
precision -eould. not be obtained without 2 close inspection. of the application, and a careful
consideration of the use fo which the water was to:be put.. There should be no doubi as to
what. stream-was to be tapped, as to what priority was accorded: to the licence, and as to what
lands it should be appurtenant. It was carelessness in preparing the old records which had led
to so much trouble in the past, and every cifort should.be made to prevent similar complications
in the, future. .-

- It was thercfore detelmmed to 1ecommena amendments to the Act that would:—

(1.). Simplify the notices which were to be posted and published:

(2.)- Give the applicant a short delay in which to flie the information to which the public
was entitled, and a longer delay in which. to pay the fees and prove to the Depart-

. ...ment that the water could e benefieially used for the purpose stated:

(3.) Set a fixed time within which plans of the works .for the diversion, carriage, and
storage of the water should be submitted o the public and te the Depariment, and
g fixed time for the commencement and the completion of these works:

{(4.) Iimtrust {o one official the issue of llcences and permits and the granting of the
other water privileges:

- (5.) Enable the Executive to grant a certificate of the approval of its undertaking fo a

company or municipality before the plans of works had been completed:

(6,) ‘Bntrast to the Comptroller of Watcr Rights the approval of the plans-of the works
to be constructed:

(7.) Provide a summary procedure on complaints for illegal diversion of water and
other offences by a licensee:

(8.) Provide for the inspection of dams and other structures which are alleged to be
dangerous.

Report of the Water Rights Branch, 1912



G © DuparTMBNT 0F LANDS. 1913.

Thege changes reguired the amendment of many sections: in fact, Parts V. and VI. had to
be recast. The changes in policy were few, but those in procedure were many and important.
These amendments having been enacted in February, 1912, forms were prepared suited to the
new procedure, for the few pnnted forms which had heen used previously were now obsolete.
The use of these forins is not imperative; they are, however, very nseful to the public and save
much labour in the office. I am attaching to this report COPICS of the 1nost important forms,
showing how they should be used. (8¢e page 100.)

The Minister having determined that cxpert advice should be obtained before determining
the poliey-that should be followed on several guestions on which there are differences of opinion,
these guestions have been studied with care, and applications’ which would be affected by the
policies have been held in abeyance. Many other applications are held until the Board of
Investigation has adjudicated on records granted hefore 1909,

" The reports of the engineers will show the nature and extent of the work done in the field,
and the report of the Chief Clerk shows the clerical work done in the head office of the Branch.

In the matter of applications for licences, our object is to grant a licence which will show
clearly the rights and obligations- of the licensee, and to place in the office of each Water
Recorder a map which will show each stream on which one or more records have been granted,
and each parcel of land to which a water licence is appurtenant. When these maps are com-
pleted a search will be an easy matter; as each Water Recorder will have a list of all records
on each stream in his divizion,” At present this information'is not available, and it may be some
time before the maps of a distriet will be ecomplete, but progress is being made. 'The necessary
data’is being obtained during each summer and is compiled and mapped 'the following winter.

A map ig attached to this report which shows the drainage-areas of the smaller streams in
which hydrographic surveys have been made. These will cover most of the drainage-areas in
the Iernie, Cranbrook, Nelson, Slocan, Similkameen, Osoyoos, and Nicola Districts, and a few
of the drainage-areas In the Golden, Kamloops, and Yale Districts. ‘These surveys have so far
been confined to the examination of ‘the portions of these drainage-areas in which water was
being put to beneficial use in order that the Board may be enabled to adjudicate on the rights
on’ these streams. Surveys on this gystem will be commenced in other distriets during the
coming year. The district engineers will continue their investigation by examinations of the
headwaters and the storage capacities of the streams in their-districts. The Dominlon Govern:
nieit has been carrying on extensive surveys in the Railway Belt, and it is expected that the
reports of their engineers will bhe Dubhshed shortly, These -will also be of 'greai; value t0 thé
Board and to the public,

Tt has been found that the boundary-lines between- the water districts as at first gazetted
are inconvenient feor the purpose of administration, as several drainage-areéas are situated partly
in one and partly in ancther district, requiring that applications and notices should he filed and
published in hoth districts. Where 1t can conveniently be dene, T° womnld recommend & change
on those lines so as not to divide the drainage-areas of small streams,

The report of the experts who have been inquiring into the organization and duties of this
Branch recommends that divisional engineers be appointed to have charge of one or more waier
districts and that they be entrusted with the dutics relating to the distribution of svater which,
under sections 289 and 289a and some other sections of the Act as amended in 1912, devolved
upon Water Recorders. They wonld also attend to {he meuasuring of streams and report on
the applications for nmew licences, so that the ceentral office ‘counld at all times have the latest
data when ad]udlcfttmv on apphcatlons

Tur BoARD OF INVESTIGATION,

The principal duty of the Board is the adjudication of rights acqnived through records
obtained under the laws in force before 1909,  The first of these laws was contained in
regulations issued: under the “ Goldfields Act” of 1859. - These regulations provided for an
application to the Gold Commissioner, stating the name of the applicant, the ditch-head, the
quantity of water, the locality where the water should be used, the general nature of the works
reguired, and the time when stuch works should be compleled, 'They algo provided for forfeiture
in case of non-use, for the gale of water at a uniform price where sale was allowed, for beneficial
use of the water, and for a penalty for wasle.

Report of the Water Rights Branch, 1912
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Tn 1871 the “ Gold-mining Act” required in addition a notice to be posted; it restricted the
sale of water and provided for the filing of objections to a grant, and for compensation for
damage done to private properiy. - The Land Ordinance:of 1870, which was a consolidation of
earlier Acts, provided that persons lawfully entitled to hold a pre-emption, and lawfally occupy-
ing and bone fide cultivating land, might divert water for agricultural purposes on ohtaining a
record  from the Commissioner; that priority of right should depend upom priority of record;
that all assignments of a4 pre-emption should convey the water recorded; that a record should
not be granted until a notice had been posted containing the name of the applicant, the quantity
of water; the place of diversion and’the object thereof, and that no person should have exclugsive
right to the Use of the water, whether the same flowed naturally through or over his land or not,
except sueh -record were made.  Had- the Commissioners insisted on the fulfilment of these
requirements before making a record, much litigation and trouble would have been avoided.
They, however, did not do so, but grauted records to some persons who were not entitled to
them, records which did not specify fhe stream, records which did not state the point of diver-
sion, records which did not state the quantity to be éhvelted and many records which did not
state definitely where the water was to be used.

In 1886 an Act was passed providing that records which had been * honestly but imperlectly
made ” should under certain eircumstances be valid, but unfortunately no endeavour was made
to improve the procedure and imperfect records were slill issued.

In 1897 the * Water Clauses Consolidation Act” was passed. - This was a great improvement
on the previous'laws. Tt defined more clearly the persons and.corperations which were entitled
{0 water records; it provided procedure for hearing -applications and objections thereto; and it
defined the rights and liabilities of record-holders more precigely than had heen done before.
Standard forms of notices and records wwere printed and used, and from that time the records
contained more complete details, but many of the record forms were not filled in with sufficlent
precision. The Commissioners failed to recognize the trouble that might arise from the use of
such ‘expressions as “ the Douglas Ranch ” instead of saying * Lots 75 and 86" and the " Ajax
Group * instead of naming the individual mineral claims; from not describing the stream in such
a way as to distinguish it from other streams in the vicinity; and from net exacting proof that
due notice had been given of the application. ’[‘he ‘consequence - was that records were still
imperfectly though honestly made.

In the “ Water Act” of 1909 provision was made for the creation of a Board for the purpose
of hegring the claims of all persons holding records, or. claiming to hold records, of water or
other rights under any former public Act or Ordinance,

A Board was therefore named which held its first meeting in Trail on May 19th, 1910.
Subsequent meetings were held in Victoria, at 150-Mile House, Alkali Lake, Nelson, Kamloops,
Penticton, Okanagan Falls, Summerland; Naramata, and several adjourned meetmos at Vietoria
and Trail doring the year 1910 and the beginning of 1911

TUp to May 2ad, 1911, 122 orders were passed, cancelling records and directing the isgue of
licences in‘lieu of the records whieh had been confirmed. Sinee that date meetings have been
held as follows —

In 1911-—At Victoria on August 20th, September 11ith, October 9th, 16th, and 26th and
December 11th; and at Kelowna on November 25rd to 30th.

In-1912.--At Victoria on January 13th, February 5th, 15th, 20th, and 27th, March 5th, Gth,
and Tth, April 9th and 10th, May Sth aund 10th, and November 25th; Vancouver, January 11th;
Kelowna, April 17th and 18th; Summerland, April 19th; Peachiand, April 22nd; Okanagan
Centre, April 24th; Vernon, April 26th and 27th; Lumby, Aprll 29th ; Nelgon, May 16th; Kaslo,
May 21st: Procter, May 23rd; Slocan Junction, May 24th; Slocan City, May 25th; Silverton,
May 27th; New Denver, May 28th; Sandon, May 20th ; Duncan, July 2nd; Grand Forks, August
§th; Greenwood, August Tth; Princeton, August 9th; Keremeos, August 10th; Iralrview, Augnst
12th; Penticton, August 13th; Asheroft, August 28th and 29th; Lytton, December 4th and 5th.

"The Board commences the investigation of claims <o water rights on a stream by inserting
in the British Columhia Garzette and a local newspaper a notice that all persons holding such
rights should file their elaims before a cerfain day, but it is found that not a quarter of the
record-holders comply with this notice. The next step Is the service on each record-holder of
a notice that a meeling will be held when the claims will be heard. At these mectings many
pergons attend, but few of them are provided with the necessary proof of their claims, aud

Report of the Water Rights Branch, 1912
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many- objections are made which eannot be heard immediately, ag the claimants had not had
any notice-of the objections and were not: prepared to meet them. Even at this stage of the
proceeding many of the record-holders have not filed statements of their claims.

As many of the records were imperfectly but honestly made, it iz the duty of the record-
holder to furnish the Information which will enable the Board to cure the imperfections, This
comprises: - The correct name of the grantee; the correct name of the stream: the nurpose - to
which the water iz to be applied; the land on which it isito be used; the guantity of water
which can be beneficially used. In order to assist the record-holder in oblaining this infor-
mation, the Board causes a search to he made of the books of the Department of Lands to
ascertain what, if any, lands the grantee named in-the record appeared to lawfully cccupy at
the date of the record. Lhe result of these searches ig at the disposal of claimants,

In the meanfime the engineers have made a hydrographic survey of the stream and of the
lands on which the water is being used. These surveys take much time and are expensive; the
plans made from them can be consulted by the inferested parties and are of great value in
determining conflicting rights.

At the meetings at Kelowna 296 records were considered by the Board, about 1,500 parcels
of land heing affected. Some objections were heard at the time and others were heard later.
Most of these objections have been determined, while a few are awaiting further evidence. 'The
relative priority has easily been determined, but the guanlity -of water to be allotted to each
parcel of ground has been a difficull guestion, as the Board had no data as to the nature of
the soil, or as to the extent to which the water had been put to:lbeneficial use. It was thercfore
determined late in 1912 to concentrate several of the hydrographic parties in Kelowna to oblain
Turther information. The reports from these parties are being compiled, and the Board will
soon he able to lay the results Defore thé clalmants, and after another hearing adjudications
will be made. The claims heard at the other meetings will' be dealt with in a similar manner,

The numhber of claims filed being so few  ecomparcd with' the number of records, an agent
of the Board was sent through the Kamloops, Cariboo, Lillooet,; and Nicola Districts to assist
claimants in the preparation of their claims, and it is expected that the Board will be able to
deal more expeditiously with the claims in those districts.

- Your Department has, during the past year, contribufed to the carrying forward of the
investigation respecting the water-powers of the I'rovince under the auspices of the Conservation
Commission of Canada, and to be published by it. The work -has been in charge of Arthur V.
‘White, engineer of the Commission.  As it-ig the policy of the Commission to cover areas that
have heretofore been largely unexplored in a very general way, the investigation fits in quite
well with the more detailed surveys of water-powers which have lately been undertaken by the
Water Rights Branch in charge of My, Gray Donald.

The work of the Conservaltion Comunission is preliminary in characler, and is caleulated to
be merely an indication of the water-power possibilities of those parts of the Province which
are covered. On the other hand, the aim of the surveys undertaken by the Province is to
accumulate more complete data concerning stream-flow, hydraulic head, and the character of
the available sites for water-power development. Tt is readily understooad that-it would not
be possible to carry on this latter work in parts of the Province widely separated from one
another, and that it will take several years to complete it; therefore the work which Mr, White
hag undertaken will bé of considerable value in determining what points should receive a closer
examination by the Provincial survey parties, and in securing an carly tabulation of the available
water-power possibilities. '

Mr. ‘White has had several parties working in the Coast District from Powell River in and
out of the various inlets along the coast to Bella Coola. These parties used a launch to transport
them from one hase to ancother, working from the base established inland as far as might be
necessary. It is understood that the results of Mr, While's work are in course of preparation for
publication, and wiil appear in a report of the Conservatien Commission on “'I’he Water-powcers
of Western Canada,” which should be available shortly.

I have the honour to be,
Sir,
Your obedient servant,
4. B, ARMSTRONG,
Acting Complroller of Water Righis.

Report of the Water Rights Branch, 1912
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"APPLICATIONS UNDER ACT O 1909,

: Applications .- Applications

Water Distriet., fqgggife%ces, for " 15311?;?:9'1 of Peljrg[il‘élgeigs?lgd. Licilﬁlgelg egs(s)lged.
Vietoria .ovveiinriirenneeen.n . 158 23 88 57
VEAOCOUVEL uvvve e araernnsnns 22 2 . .
Adberni vvvr e ieiieniieinns 29 8 4 9
New Wegtminster ............ 78 T 10 66
Nale v e 21 . 1 '
Kamloops -..vvnnnnnn P 166 N 2 3
Niold vvedreniiie e anneas 26 . 33
Mimilkameen . ......ciciaiienn ™ 3 1 101
OS0F00S oo uven v nnvivearas 04 8 5 161
WelSOI 4 uvviunnrinrrnnnniss 2 .. . 141
ABloCan vv i 56 .. .. 1
Revelstoke ..o vhiciiil T .. .. .
Cranbrook v verreiaeniannes 52 3 2 2
Golden vaaeans et 41 1 1 83
Tallooet v ovvr it 59 e 2 32
Cariboo wver i i i e 44 1 1 41
Tort George «v.vvvvenunn e 5% 1 .
Fort Fraser .....cooeniianan .. .
‘Omineca +...... R 4 . 3
HEINE i .. ..
PN 71 | 2 ‘e T
Nanaimo ....ocovevianeian.. 3 .. 3
BECEDA wevitiiinnnrninnins 37 2 1 23

Totals vivvvnrriennas 0959 53 69 8006

ORDERS IN COUNCIL UNDER “WATER ACTS” PASSED SINCE 1909.

B DT 0 WES) 00 e oY va )~ S QO 27
Approving of undertalting ... i i e e 21
Ixtending time for undertakings ..ot iin it i it e [
Regarding. elearing of streams [ 5]
Granting permisgion to expropriate ...... ..ol i e 4
Establishing water distriets .o iii i i i 3
Regarding the Board of Imvestigation ............oooiiiiniiiiis, 2
MISCEIIADEOUS 4at i v v es sttt an st em e anassnsnensnensonsossssnnessersnnsss 21

5 0 89
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IRRIGATION'S PART IN THE I'UTURE UPBUILDING OF BRITISII COLUMBIA.

By SAMUEL FOKTIER.

{Lhe author of this paper, Dr. 8amuel Fortier, Chief of # Irrigation Investigations,” a branch of
the United States Department of Agriculture, Washington, D.C., was engaged in an advisory capacity
by Hon. W. R. Ross, Minister of Lands, for the summer of 1912, in connection with the reorganiza-
tion of the Water Rights Branch. Dr. Fortier spent sixty days in the Province, and -while here Le
made a cloge study of the local institutions connected with' waters -and water administration. The
present article gives some general observations made by Dr. Fortier incidentally during his stay. Its
breadth of view is apparent, and it is well worthy the careful reading of all persons interested In
the future development of British Columbia.)

It was fortunate that in the rechristening of that most interesting of all the Provimees of
Canada it should be called British Columbia. It was notice to the ofher countries of the New
World: that Canada was to have its Columbia too. In both the geography and the literature
of that part of the New World iying south of the 49th parallel of latitude there is much to
remind one of the famoeus explorer. The names of institutions and edifices, lakes and rivers,
cities and countries, trace their origin to Columbus. It is not so in the North, In the wide
expange of terrifory comprising the Dominion of Canada there are few reminders of him who
discovered the continent. 1 repeat, British Columbia is well named, Columbian in spirit and
enterprige; Columbian in the extent and variety of its natural resources; and Columbian in the
advantages of its geegraphical position; but British in language and laws: British in the
golidarity of its institutions; and British in the inlelligence and perseverance of its people.

I have been asked to write a hrief paper ¢n some phase of the broad subject of irrigation
as applied to British Celumbia. In attempting to do so, I shall deal mainly with the influence
which ‘irrigation is likely to exert in the industrial development of the Provinee. Sinece irriga-
tion is still in its infaney in this part of the Pacific Coast, T shall be unable to call attention
to vast areas of reclaimed land, or to large revenues derived from irrigated products. T can
only direct attention to what irrigation has accomplished in some of the Western SBtates, and
draw the inference that a like development awaits British Columbiz. Onpe has a right to assume
that the same kind of people, working under similar laws and institutions, will obtain like
results in the reclamation of arid and semi-arid lands, providing there are no material differ-
ences in the many factors which enter into successful farming under irrigation. As a matter
of fact, such differences do exist. Climate and soils, crops and markets, vary widely, not only
between eountries and states, but between localities and even farms. If one eountry possessed
all the favourable conditions, no comparison could be drawn; but, as will be shown later, the
favourable and unfaveurable conditions are shared in very much the same proportion by the
Western States and the Province of British Columbia. It will therefore be in order to point out
what irrigation has done for the upbuilding of the Western States, and to say to the sister
commonwealth to the north, “ You can do-as well”

PrESENT DEVELOPMENT,

‘When compared with other leading industries, irrigated agricnlture ranks low in British
Columbia. Even though complete and accurate statistics were available, they would merely
show how seemingly unimportant are the total revenues from irrigated lands. For more than
balf a century the mines of the Province have been producing gold and silver, lead and copper,
cozl and coke in steadily increasing quantities. The annual value of the mineral production is
now over $32,000,000, and the claim is made that by far the greater part of the mineral lands
have not been prospected. In a similar manner it might be shown that the total revenues
derived from the sale of timber exceeds the revenues derived from all other soil producis
combined.

It is apparent that in the industrial development of the Provinee thusg far there is little to
indieate that irrigated agriculture will one day become the dominant industry. The output from
the mines and forests, the yearly catch of salmon, the extension of grain-growing on dry farms,
the encrmons cost of eivie improvements, the rapid increase in manufactured articles, and
improvements in transportation facilities have drawn the attention of the pecple away from
this basic industry. The prominence attained by other industries has cast a shadow (for the
time being} on diversified farming under irrigation, Now, I do not believe irrigated agrienlfure
will Jong occupy a subordinate position, and this brief article will have served its purpose iff
it tends to prove this assertion.
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~T'REND. OF DLVDLOPMENT 1N IHREE WESTERN : STATES,

A clearer x'lsion of wh‘tt Llltlbh Columlua may become in the futmc may thelei'oxe be
obtained by. glancing at the progress made in agriculture in the one-time mining States of
Montana, Colorado, and California,. and noting the trend of their development.

Montana Is known ag the treasure State on account. of the value:of its minerals; but the
time is rapidly approaching -when the hay and grain; the fruits, and the vegetables grown on
the farmns will-be worth. much more than the gold and silver, the copper, and the lead taken from
the mines.  While there has been considerable increase In the mineral prodaction during the last
twenty years, it has not kept pace with the agricultural development. In 1890 the mineral pro-
duection had. a value of approximately $48,000,000; in 1910 it-was nearly $54,000,000... Agricultural
statistics seldom agree, but, iseonnting overestimates, the revenue which Montana now derives
annually from field crops, live stock and their products amounts to approximately. . $65,000,000.
This estimate includes products from both irrigated and unirrigated lands, but the rapid progress
made in irrigation development may be:realized from the fact that in 1909 nearly fve times as
marny acres of land were irrigated as in-1889, twenty years previous. The imporlance of agrieul-
fure ig also.seen from the faet that the value of all crops in. 1909, according to the census, was
over $19,000,000 greater than it was ten years previous. The value of all minerals and timber
amounts, at the present time, Lo about $57,000,000 annually. Regarded as State assets, the
revenues from the mines, forests, and the grazing lands arve practically fixed. Instead of increas-
ing, there is-a- possibility of decrease. 'T'wenty years hence less money ‘may come from these
sources. Fortunately for the State, there iy scarcely any limit to-the wealth which can be
produced from the soil when it ix properly cultivated and irrigated.

Colorado, until recently, was likewise looked upon as a mining State. - It is still rieh in
mineralg, but the wealth derived from crops and live-stock far exceeds that from - the mines.
In 1889 the totul mineral production of Colorade was a trifle more than $33,000,000.  Tn 1809,
twenty years later, the output of gold and silver had mot materially increased, but the larger
‘output from the coalfields raised the aggregate to $40,000,000. --No accurate statisties are avail-
able of the value of farm crops in 1889, but in the decade from 1899 to:1809 there was an increase
in the value of farm crops of over $34,000,000,

Californiza teaches & similar lesson, In 1849 and 1800 the rrold-d]g ers were greally tl‘mlbled
ahout a supply of fresh vegetables. Few imagined that any produce-of that kind could be grown
on the banks of the Szcramento River and its tributaries, and some of the more optimistic
congratulated themselves thai the Hawaiian Isiands were so- near, since vegetables might:be
brought by boat from these Islands to supply the miners. That-was sixty-two:years ago, and
it is-interesting -to compare the dearth of fresh vevetables and Troits of that early period. with
the abundant crops of the present.

According to a recent report by H. T. Cory, C.I., the farm value of products of the soil
for- 1911 marketed by the producer, and for the most part shipped ont of ‘the State, reached the

- total of $406,000,000, This estimate included a number of items, such as live-stock and thelr
products, cider and vinegar, wine and brandy, hides and taliow, fruits and vegetables, marketed
in cities, which are not usually classified as farm crops. Taking the conservalive figures of
the United States census, one fOnds the staple field erops of 1809 valued at $152,600,000. From
the same authority it is'learned that the increase in these crops during the ten-year period from
1899 0. 1909 was nearly: $58,000,000. With an approximate ares of 100,000,000 acres, less than
3 per cent: of this area is irrigated; but the character and quantity of the crops grown under
jrrigation are such that more than- one-third of the value of the principal crops of the State
was derived from the comparatively small irrigated area.

The oulput from the farms now far surpasses that from the mines, yet mining Is still one
of the-important industries of the State. There has been a fairly gradual Inerease in the gold
and silver profuction during the past twenty. years, in which time its value has about doubled.
Petrolewm now constifutes over one-half of the total value of the mineral produetion., This,
with.the manufacture of eement, brought the total value in 1910 up to $70,000,600,

The statistics given.in the foregoing paragraphs, although incomplete, bring out two facts
in regard to the trend of developinent in the so-called mining States across the line. The first of
thege ig the dependence that may be placed on the mineral wealth of the West. It seems to
follow that when the produetion of one mineral falls off, that of another iy increased so as to
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maintain unbroken the upward. trend of total production. A few references may help to eonfirm
this statement, The value of petrolenm in California has increased from a trifle more than
one-third of a million dollars in 1889 to nearly $36,000,000 in 1910, In 1890 Colorado mined
4,500,000 tons of coal, -while in 1910 the tonnage was 17,000,000 tons, In Montana the mining
and smelting of copper-ores have of late added greatly to the total mineral revenues of the State.

A’ second fact brought out with even greater clearness is the importance of agriculture in
these States, which were formerly largely dependent ‘on’ mines. ~ The increase of agriculiural
pmduction'in both ‘the irrigated and non-irrigated districts has been remarkable.  More especlally
iy this tzuo ‘of the mpld expansmn of the 1111gated area and the large inv esLment in irrigation-
works.

To the people of British ‘Columbia there is a lesson in the ‘indusirial development of the
whole ‘West during the past fen or {wenty years. That lesson in brief is simply this: The
Provinee ought ‘to strive to maintain in the highest degree of efficiency its leading industries of
mining, foréstry, fisheries, and manufacturies; but, while abating no interest in these, it should
also 'strive fo lay a Droad and safe foundation for irrigated agriculture; such a policy to be
adopted with the full assurance that the wealth derived from the soll will, in a comparatively
short time, exceed that now derived from the mines, and wﬂI eventuaﬂy exceed that from all
othel mdustueb combined.

THE IMPORTANCE OF IRRIGM:ION T0 BrITisH COLUMEIA.

There is an area in British Columbia south of the 52nd parallel of north latitude larger than
the entire State of Colorado, While this southern belt represents less than one-third of the total
territory in the Province, it is by far the most valuable from an agricultural point of view, since
it comprises the bulk of the land susceptible of irrigation where the most valuable crops will
be:raised ‘in-the future. - -In making this statement, I have no dedire to discount the wheat-
producing possibilities of the great central -belt lying between the 52nd and 56th pardllel, or
theragricultural possibilities of the northern belt hetween:the:56th and 60th parallels. I have
never travelled through these central and northern belis, and know nothing of thelr capabilities;
but T -am familiar in-a measure with the southern - belt, and have fmmed a high 01)1[11011 of what
can there be accomplished under favourable conditions.

This southern beli, "in tespeet to its.arable lands, may :be considered in three divisions:
First; in much of it: the rainfall is too small and uncertain: to ‘make diversified dry-farming
profitable. - Other portions resemble onr semi-arid - belt,:where farming without irrigation iz a
gamble, good harvests being:produced in seasons of -abundant rainfall, and little more than the
seed being returned in-seasons of drought. There ave still other portions which are plentifully
supplied *with moisture from the clouds. As-{ime goes on, and: a larger area iy intensively
Tarmed, I believe the need of supplementing the natural rainfall by irrigation in all these districts
will ‘be more keenly felt, - In other words, many of the distriets which are now thought to
possess:sufficient rainfall will ‘be:in part irrigated. At least,:this has héen true of localities to
the south. . A few instonees only are here given. : : :

+The average rainfall of the Sacramento-Valley,: California; is more than 20 inches, yet the
need - of isupplemental :irrigation is now apparent, and large investments are being made {o
provide. water-supplies.

“For many years the fruit-growers of the Santa: Claua Valley, Gahfolma, depended solely
on: the rainfall, which averaged about 16 inches yearly, ' A dozen or more years ago irrigation
practice began, and the larger yields and better quality of fruit-produced under irrigation have
led to the wutilization of all sources of watel-supply, and about 70 per cent. of the total area
in orchards is now irrigated.

At -the PTown of Bozeman, Montana, located near the upper end of Gallatin Valley, the
average annual -precipitation over a period of twenfy-two years was 19 inches, the bulk of
which fell in:the form of soft snow and rain dvring the spring and early summer months, when
it was most needed by the farmer. Notwithstanding this heavy precipiiation, irrigation has long
been practised in this valley. “The avallable water-supply is mow utilized, and large yields of
cereals, grasses, and other crops attest to the value of supplemental irrigation.

Mention might also be made of the 700,000 acres of rice that were irrigated in 1911 in the
GulfStates, where the annual rainfall is from 45 to 55 inehes, and of the rapid extension of
irrigation along the Atlantic seaboard from Fiorida to New York to prevent the loss of valuable
crops in times of drought.
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These and many other cases. which might be- cited show: that the praclice of irrigation
ig gpreading rapidly in the United States; and that the localities in which the annual rainfall
was considered ample ten or fifteen years ago are now largely dependent on irrigation for their
supply of soil-moisture. British Columbia is reasonably- certain to have a like experience. It
would therefore seem wige, in classifying the arable lands of the southern helt not to conﬁne
the arid and semi-arid portions within too narrow limits.

As I have stated, Colorado contains fewer acres than that part of British Columbia lying
south of the 52nd parallel. The national foresis in Colorade comprise nearly one-fourth of the
total area, and: all is mountainous with the exception of some:22,000,000 acres of arable lands,
which receive on an average about 14 inches of precipitation.: 'In 1909 2,750,000 acres were
irrigated, or approximately two-thirds of all improved farm lands, A conservalive estimate of
the annual revenues derived from crops, live-stock and their ploducts would be . $85,000,000, of
which 80:per cent. was produced on irrigated lands.

I am pointing oul some of the achievements of Colorado for the purpose of calling attention.
to the agricultural possibilities of southern British Columbia, -All the crops that are now grown
in Colorade can be produced in British Columbia. Its nearness to the Pacific Ocean, the presence
of large hodies: of inland waters, and the low altitude render it particularly well adapted to
deciduouns-fruit raising. The time is not far distant, I believe, when the output from the orchards.
of this part of the Province will exceed that from ail the mines. - It is ‘more than likely, however,
that horticulture will be developed at the expense of other equally important branches.of agricul-
ture. The orchards of Colorado produce less than $5,000,000 annually, but the farmers recelve-
$6,000,000 a year for sugar-beets, $15,000,000 for cereals, and $17;000,000 a year for alfalfa and.
other forage crops. Inasmuch as the climate and soil of southern British Columbia are favour-
able to fruit-raising, no good reason can-be advanced why it should not be a leading industry.
At the same time, the growing of leguminous and cereal crops should not be neglected. It will
not pay, for example, to export fruit and import dairy and:meat products. Such.a policy would
tend to enrich the railroads at the expense of hoth the producer and the consuiner.

THE PRESENT NECESSITY.

If it be true that the most profitable farming over a large part of southern British Columbia.
is dependent on irrigation, then it will be well for the people of-the Province to consider with:
the greatest care the many factors which enter into the successiul production-of crops. under
irrigation. In the brief space at my disposal I can allude only to.a few: of these.

Water is perhaps of fArst importance. The amount of the-available water-supply is the
gstandard by which we measure the ulfimate production of arid and: semi-arid lands. Even now
we.can -look forward to the time when Califoriiia, with its abundant natural resources, will be-
greatly handicapped by reason of the lack of water, Out. of something like 21,000,000 acres.
susceptible of irrigation, there is only water enough:for 10,000,000: acres.. Colorado is - credited
with-a larger area of .arable land, but it is doubtful if: more than 6,000,000 acres can ever be-
irrigated. - The.extent of arable land in Montana is quite as large, but all the available water-
supply islikely to be exhausted when 5,000,000 acres are watered.

Water in the West needs- to be conserved perhaps more than.any. other natural 1esomce,
The Province of. British Columbia acted wisely, therefore, when it passed the * Water Act”
1909, . This Act, although :lacking in many essential features, confaing the fundamental 1)1rin~-
ciples: of o' modern.code of water laws. In making provision for. the settlement of existing
rights, it warded off many of the evily of litigation and paved.the way for the establishment of’
an important-industry on:a secure foundation., The progress made since the.enactment. of this.
law in safeguarding the Province by placing limitations on:the amount of water which a record-
holder ean usge has been slow on account of the difficuliies to be overcowme. - It is necessary for-
the Water Branch first to collect all the facts pertaining to the records before the final decision
can be safely reached. A vast amount of accurate information is now gathered, and when
certain policies are clearly defined and proper methods of procedure adopted, the Comptroller
of Water Rights will be in a position to proceed rapidly with the issuance of licences. Mean-
time, those who are suffering in not having claims to water settled should strive to be patient,
sinee overhasty action on the part of the Government officials might canse irreparable injury to-
innocent parties.
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In a' paper delivercd before the Wesfern Cunada Trrigation Association last August, I
referred to the need of more agencies for the reclamation of: the arid and semi-arid lands of
the-Province. - With-a few exceptions, ull development of-this kind has heen done by individuals
and comnercial-canal companies.: If so restricted in the future, IT-do not believe PrOZrEss in
irrigation: will be'as rapid-or as secure ag it might otherwise:be;:' Some method should be devised
and enacted info law by which the farmers and land-owners of a-district could unite for the
purpose of: constructing and operating: the works necessary: for-the irrigation of their Iands.

Again, I believe it would pave the way for more rapid and more suceessful settlement under
irrigation systems -if-land with a svater right:-could be purchased from companics at a:lower
figure. -+A- considerable reduction: might be possible if such systems could be more cheaply con-
structed: -~ The managers of new irrigation enlerprises might profit by imnitating the policy: of
raflroad -companies: in-building lines through mewly ‘settled territories, ' Wooden trestles and
other structures of a temporary character are first installed.: During the initial period’ of oper-
ation the location’is frequently changed, and it-is not ymtil location, grade, and other conditions
have:become: reeasonably well fixed that permanent:improvements are made.  Now, on  the
other hand; in the-establishing: of irrigation-works in an untried fleld, engineers have advised
the ‘installation of permanent structures.- They have: recommended the best that-the Western
States possess in the: way. of :systems, regardless of the fact that:it has taken more than flrty
years of persistent and well-directed effort to reach the present stage of excellence.

~In.a rather long experience with irrigation channels and structuves, T have seldom found
that any ditch or canal or even siructure, except it be a dam; iz operated for many years without
being-subjected to more or less radical change. Not infrequently an increase in capacity is
called for, but changes in design, location, and grade are likewise commton., At other times a
system is devised and constructed for the irrigation of a tract of land under one ownership.
In course of time the tract js subdivided and sold in smaller parcels. It usually follows that
the system that-is adapted to a single ownership is a isfit when applied to a number of land-
ownerg.  For the reasong stated, as well as for ofhers which might be: advanced, lhere is a
decided advantage in keeping down the first cost of water rights by introducing cheap structures
at the start, and substituting better ones for these only -after a permanent regime has been
established.

This policy, if -adopted, might result in more use of lumber and less of concrete, butb even
this: change might:be beneficial until the present price of cement is greatly reduced.  The
mavager of one ‘of the'larger irvigation projects near Kelowns inforred me last August.that
the cement which was then being used by his company in large quantifies on construction-worlk
cost $8.55 per barrel. A month or so later the United States Reclainalion Service received Dhids
from reliable firms 'to firnish cement of the best quality for less thaw $1 per barrel. ¢ T hesitate
to redommend that the Province egtablish cement-manufactories in different parts of southern
British ‘Columbia, but in’ view of the fact that cement can:he manufactured at a proft’ forless
than ‘§1-per barrel, some radical measure should be taken to lessen tiie price now charged.

The most serious handicap to farming under irrigation im: British’ Columbia-is the clearing
of the land. "The pioneers of eastern Canada solved thigproblem in a very laborious and: slow
way. -Some plan should be devised by which the'settlers in’ southern British Columbia could
take advantage of the best and most effective method of getting ‘rid- of a°worthless tree-growth.
The owner of 4 small tract of land which will produce, when cleared, cultivated, and Irrigated,
a ‘gross-yearly revenue of even $30 per acre cannot afford to wait until the stamps rvot out.  Tu
this connection, I have to suggest that some Lranch of the Government be given authority and
funds to make a thorough investigation of the most effective means ‘of clearing Iand. The work
can readily be arranged for in co-operation with individuals, corporations, or communities, and
a fair price for clearing ‘experimental tracts refurned toithe Govelmnen‘r in ‘rhe way of lahour
neLformed mafermls furmqhed or monev paid.

3AMUEL FORTIER.
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WATER LEGISLATION AND ADMINISTRATION IN BRITISH COLUMEIA.
By H. W GRUNSI‘\Y

“The problems that arise to CD]lflO}lt the Govemment of Britlsh Columbia in {he course of
placing its water administration on a satisfactory basis are manifold, diffcult, and yet of the
ntmost importance. They concern the wtilization and conservation of a great natural resource
—one might confidently say “the greatest,” if the demands of the future are to be considered.
Within the next generation transmuted water-power will not:oily be turning the gpindies of the
manufactories of the Province, but will be furnishing the bulk of the heat, light, and trans-
portation. - Significant as is this statement, it is nevertheless questionable whether the use
which - will: be made of water in agriculinre will® not: exccod in 1mpmt‘mce all “other uses
combined, e\clurlmg only that for domestic purposes,

In-a study of this question it is well to remember that the conservation of the waters, unlike
that of other natural resources, is best secured by -utilization.  Not only are other- exhaustible
sources of- energy, suclt as ‘coal, wood, and oil, preserved thereby, but the use se of waLeL in a
beneficial way means development, which, once started, generally continues indefinitely. The
problemx of any Government, therefore, is so to frame and administer its water laws ag to secure
not only the earliest possible use of its waters, but the highest and best use; this to be deter-
mined always with & mind keenly alive to the interests of the public at large.

In the space here allotted it will be possible {0 tourch brieflly uporn only cne or two of the
more fmportant guestions arising in connection with the “ Water Aets ” and their administration.
The ‘special aim will be to keep in mind the efficacy of the Statutes in'securing “ beneficial use ”
of the waters, this being the basic principle upon which all others are founded. - A backward
glanece will be valuable i1 aiding us to sce more clearly the present-day difficulties.

Arv oy WARLY Agrs.

" Under the common law of England the principle existed that the public and those living on
the banks of streams had a right to have the waters of the streams flow by in thelr channels
practically as they did in a state of nature. Oertain uses for drinking and other ordinary
pu_rpdses were permitted to those who had lawful access, but these nses were not such as’
wonld materially affect the flow of streams of any considerable size, An owner of land adjacent
to the stream, called a “riparian ploplietm * could pleveni the diversion of its waters to Iands
not touchmfr the stream, irrespective of whether he himsell had a use for the water or not,
such diversion being considered a damage to his estate. :

T Tt is readily seen that the above principle is not at all adapted to the needs of a new
country where irrigation and mining are practised. n fact, nearly all the commonwealths on
the western side of the American Continent have evolved systems of law that permitted the
diversion of stream-waters for useful purpoeses to either riparian or non-riparian lands, even to
the point of exhausting the entire fow. _

The successive Acts of this Provinee may be compared to a whitiling process as far as the
right of the rlpanan owner to have the stream flow bank- -high in its channel is concerned. The
culting- down, meoreover, began early.

. AcT or 1859.

Tyen inthe days of the Colony the rulers appreciated the fact that the greatest development
of this far western-land lay in putting the waters to a beneficial use. In 1859 a Proclamation
was issued Uy Governor Douglas; known as the * Goldfelds Act,” and lafer; rules and regulations
were published thereunder with certain sections relating to ditch privileges.

The requirements there laid down are almost as stringent as any contained In modern

=, Btatutes, and were, no doubt, better carried out in practice. If a man wished a water right,

. i he must state in his application the guantity desired, the locality of distribution, and the time

" withifi ‘which his works were to be completed. If he refused, or neglected to take, within the
time mentioned in hig application, or within such further time as the Gold Commissioner might
allow, the whole of the water applied for, he was deemed entitled, at the end of ‘thetime granted,
only to the quantity actually taken by him, and the surpius could be granted by the Crown to
another persgon,
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This requirement ensured development., A man could not in those days play the “ dog-in-
the-manger ¥ act. Ile had either to build his works, or to step aside and let some one else take
his place. Were it not for the title of the Act, which seems {0 confine it and the regulations to
diteh privileges used in connection with gold-mining, the seetions here referred to might be
taken as.a complete abrogation of the common Iaw doctrine in this Province.

STA’i‘UTES or 1871,

The Revised Statutes of 1871 gave to every pre-emptor “lawfully occupying and Done fide
cultivating land” the right to divert from streams “ adjacent to or:passing through such land,
for agricultural or other purposes,” any water not already recorded or appropriated, upon obtain-
ing the written au’thqrity of the Commissioner to that effect. - 1t is worth noting that the party
who wag thus privileged to secure o water right must be aectually occupying and cultivating the-
land. A mere land speculator could not, under the wording. of this Statute, secure a record.

Moreover, the Statutes made it plain that riparian owners and occupants were not to have
any permanent rights in and to the use of waters without records, for it containg the following
language: “ No person shall have any exclusive right to the use of such water, whether the
saine shall flow naturally through or over his land, except such record shall have been made’™

This at once and for-all time decided for British Columbia that there was to be no such
expansion of the riparian-rights doctrine here as had taken place in some of the States across
the line. - There many of the Courts, without the aid of Statutes, had expanded the old common-
law natural right of the riparian owner, which permitted him to use the waters of the stream.
about his home, or at most ypon a small garden or. meadaw, until it mciuded the right to irrigate
large bodies of arid-land.

These Statutes further made priority of right to any water privilege depend upon priorvity
of record, and, in case of dispute, gave the Commissioner of the district the authority to decide
the question in a summary manner, without a jury, orv, if desired by either party, with a jury
of five men. Nolices In writing had {o be posted on the district Court-house only when interested
parties objected, and compensation was required for any damage caused In connection with a
right of entry for ditch purposes. The Act provided that when a man conveyed or assigned his
pre-emption rights to another, all recorded water privileges in any manner attached to the land
pre-empted went to the new owner, whether this was mentioned in the Insirument of transfer
or not,

One of the defects of this and o’rher Acts followmo’ it was that water records were not
required to specity the land upon which the water was fo be used. A great.deal of trouble hag
been caused to later administrations by the omission of this simple detail. Iven to-day. much
time must be spent in endeavouring to identify early records as belonging to particular parcels
of land.. Thus the benefit of the clause above referred.to 1ega1d111g assignments wag largely
nullified in practice.

Perhaps the most interesting section of the Act js that which relates to the beneficial use
of the water. It is as follows: “Hvery owner of a ditch or water privilege shall be bound to
take all reasonable means for utilizing the water taken by him; and if he shall wilfully take
and waste any unreasonable quantity of water, it shall be lawful for the Commissioner io
declare all rights to the water forfeited.”

The major part of the Act thus geems to have been devoted to enabling a particular class
of farmers—muamely, those whose lands bordered upon .streams—!o use the waters of these
streams for agricultural purposes. There is one section in the Act, however, devoted to “ water
privileges for mining or other purposes.” Such privileges might be elaimed, if not already law-
fully appropriated, by obtaining a- grant or licence from the Commissioncr of the district, and
previous to taking any lands which might be damaged. by the pnvlle;,e, paying a reasonable
compensation to the owners thereof. o .

ETFECT OF IARLY STATUTES..

If it were not intended to proceed beyond the Statutes just reviewed, it must be admitted
that the old common-iaw idea of having the stream flow by in its banks aceording to immemorial
custom had received severe treatment. The waters had not been declared to be in the Crown;
nevertheless, the Orown proceeded to demonstrate its power over the mafter by granting them
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to whatever parties it pleased, and it forbade all others to mnse them without a grant. The
public right to use the waters for domestic or stock supply where there was. access by 4. public
road. or reserve geems not to have been interfered with, and has, in fact, been expressly reselved
in all the later Aects.
The negative legislation was, then, complete f10m the stfut no one could get, any lxll'id of
a private water privilege without a record. . The positive legislation, h_owever' came by degrees,
and the main distinetion in suceeeding Acts, seems to have been In defining moye particularly
what classes of persons should be entitled to divert water, and for whaf purposes, and what
preliminary, formalities were necessary to obtain records. -Prior to 1892, if I am not nistaken,
- only agriculturists and miners. were specifically mentioned as the privileged clagses who could
procurs reeords for the use of water, thus reducing the natural flow of the stream; and when-
ever the agriculturists are mentioned, it iz also stated that they must. be lawfully. oceupying and
bona fide cultivating lands. ' '

Acr ar 1852

In 1892 an Aet was passed, the Watler Privileges Act”; declaring the right fo the use
of all waters not at that time recorded and appropriated to be: in the Crown. The date of
the passage of this Act compares favourably with the dates when similar Acts were passed in
the Western States. However, as already explained, British Columbia had long ago made it
plain through her legisiation that the Crown had assumed. the right fo control and grant the
uge of the waters. This Act declared the truth in specific words, and gave companies and
persons holding water privileges a. method by which they - conld gain-entry upon the lands of
others and procecd with the construction of their works. In order-that a company might take .
advantage of this, it must be empowered under a special Act of the Province to divert or use
the water for the purpose intended. . It is regrettable that the Act did not go on to enumerate
the classes of persons who were entitled to procuve records for-water privileges, .This short-
coming in all previous Acts was supplied in the Act of 1909. L '

Act orF 1897.

Tu 1897 all elanscs contained in former legislation relating to water were consolidated-into
onie Aet. This was the beginning of the modern “ Water Act,” and must take a high pl&ce as
an example of legisiation for conservation. Whe aim was well expressed in the preambie,
wherein it was stated that “it is nccessary and. expedient . . . . to provide for the due
conservation of all water and water-power, . . . . and te provide means whereby such
water and water-power may bc made available to the fullest possible ‘extent in ald of the
industrial development and of the agricultural and nmiineral resources of the Province”

The Act confirmed fo the Crowan all unr ecorded water, which was made to include “ all water
-for the time being unappropriated orv anoceupmd or 1ot used for a beneficial purpose.”’ Tver ¥
privilege acquired under the Act was made conditional upon reasonabie use for the purposes
for which such privilege was conferred. Tor the fixst time every owner of lavd, irrespective
of whethel the land was- located on ‘the bank of a stleam o otherwise, was fspecmlly given a
right {o secure o record and divert running water for one of a number of purposes.’

The record-holder who du} not proceed to utilize his pn\nl(me ‘conld not ewect mueh :eon-
. sideration from thig Act if its provisions were enforced. Here are some of its ‘conditions :
If the construction of ditehes, Humes, and works 1eq1111e<1 f01 the leClSlOI]. of ‘water was not
comunenced within sixty days of the date when the record was made, or within' suell further
time #s the Gommlssmna might allow, and then pmsecutul with’ C’uhgulce, Lhe recnrd Hllght
be cancelled for non-use.

Iivery record-holder was required to take all reasonable means of utilizing the water granted
to him, and if he wilfully wasted or took water in excess of his requirements- vy Qommmuouel
might cancel or reducs the record, ox impose any necessary eonditions. A appeal Was “pm nutted
to the Supreme or County Court fl()lll any decision rendered by a Commissioner! -

Thig Act was uot without its weal pomts Such an impox tant duty as deeiding” upon the
qumi.ltv of watel required by a recor d- holder was 1eft to the Commissioner’ of Tands and Works,
an official already burdeunéd svith dutics,” I“urtheimme thwe was no suecml alm of: Lhe Central
Government to deal with water matlers.

2
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Acr or 1209,

_ Great laxity ‘in the making of vecords and no real supervision over the use of water had
resulieid from’ legislation prior to 1909, notwithstanding that the principles embodied in many
of the Acts were excellent. The distriet officials appear not to have realized the value of the
-wa'ter'pr'ivileges which it wag their duty to guard. The granting of rights was such an easy
mdttfﬂ that, when &n application came in for “50-inches™ out of & stream, the record was
nore Lhan likely ‘made out for 500 inches at ihe Wd.tel Rer.ouiel 3 suggestlon inasmuch as-the
1&10'67: amount “ did not cost any more.”

N A eally 88 1886 a Statute had been passed ’Whl(.‘h expressly recoghnized that many recmdq
had been honestly but 1mpeliect1y made,” and gave to-the Court the power to validate such
of the al)()ve a8 were dsemed by it entitled to recognition. The issnance of defectlve grants was
not pmvented by this legislation, however, and there had heen little caneellation or cutting down
of records under Acts passed prior to 1909, :

The aim of the Act of 1809 was to supply the machinery for properly reviewing and defining
existing rights, and af the same time for more closely guarding grants of new rights. Some
provision was also made for public supervision over, the diversion of stream-waters.

" 'The theory underlying the Aet was that every water-user in the Province, whether the
privilages held were old or rew, should have his right clearly detormined and specified.” Ior
the 'putpose of expmining old rights of every nature and defeription a tribunal was created,
¢alled the ‘' Board of Investigution' 'The Minister of Lands was empowered to cause such
Siteami-meggurements to he made and other data of a preliminary nature to be colleeted as might
bg required for the adjudications of the Board. An official, now called the * Comptroller of ‘Water
RI"hts " also a member of the Board, was given supervision over new grants of water privileges,
wiiich were henocoforth to he called “licenees.”  Old records made under former Aects were to be
replaced by licences as fast a8 the Board could admr}rcate upon them.

“'Tha Act still left such important matters as the mqpectmn of dams, the regulation of water-
delivery, the restraining of waste, and the determination of o proper duty of water in, the hands
of local officials. These officials were in many cases Government Agents with manifold duties,
more or less tied down to olfices, and nol gualified to undertake the new line of work.

_ The present administration has under contemplation the appointment of engineers who are
to res1de in-thelr respective districts and attend to all matters such as those enunmerated above.
This will be accomplished as seon as suitable amendments to the-Act have been adopted.

TrHE WATER LICENCE.

. In every Province or State that has a statutory system governing the use of water, the final
step in the aequirement of a water privilege is the Issuance of a document to the water-user
as: evuience of his title. This document hasg been aptly termed a ¢ water patent.” It is in some
lespe_cts different from a land patent, inasmuch as it is subject to cancellation, providing the
holder does not comply with certain conditions laid down with respect to the use of the waler.
The compuison iz-none the less useful in calling to.mind.the fact that in the issuance of. these
doeuments the Province is finally disposing of one. of its most valuable natural resources, 'T'he
utmost care is therefore required on the part of the officialy administering the * Water Act?”
to grant rights in such a way as to secure the greatest possible utilization of the waters.

The records-issued in the past, which are still accepted as baving unquestioned precedence
over.other rights in many localities without sign of development by their owners, have undoubt-
edly been an impediment to development in British Columbia. What profit is it to the Province
to declare. for use and smite the riparian-right doectrine with the one hand, and with the other
create a. clasg of record-holders who claim a preferred stock in all the stream-waters and can
develop ornot at will? - The only sound policy iz one which will make certain pefore the water
patent. is issued-that use has been made of the privilege. This is taken cave of in Part IIL of
the present Act, which deals with the issuance of licences to replace ¢ld records. On page 102
will be found a proposed form of water licence which is in accord with the above poliey.

Where . no: works have been construoeted, the Board, in its determination of rights, has no
discretion, hut is-directed by the Act to “fix a time in which to begin, and a further time in
which to.complete, the construction of such swvorks as the Board shall order; and he (the record-
holder) shall not be entitled to a licence in substitution of his record unless and until such works
have been so commenced and completed.” (8ec. 44.) This clearly makes the completion of
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works a prerequisite to the obtaining of a licence, and “ works” iz defined by the Act so as to
include all “ drains, ditches, canals, and any and all contrivances for holding, carrying, and
conducting water or.other works which are authorized to be construected.”

Tt is.my opinion that this definition of the term works ?. applied to séction 44, from which
I have quoted neccssztates the clearing of lands and the building of the smallest field laterals
before a. .licence can he. ‘T],(lIlLed for where iz one fo stop and declare the system completed, if
not at the end of the smallest lateral ditch? Iven if this ds not involved in the definifion, the

seclion quoted reads, “such works as the Board shall ovder,” and in that case the matter reduces

itself to a question of policy for the administration.. On page 108 will be found a p].'oposed_form
of order for an irrigation right where no works have been constructed.

.In dealing. with the determination of rights. held under old reeords, then, the provisions of
the piesent Act are ample to ensure Deneficial use. Not so, however, with the acquirement of
new rights under the Act, which is dealt with in Pari V.

The final document handed to the water-user as evidence of hlS tn,le under ih1s pmt also
unfortunately termed a ¥ licence ” {se¢ section T4), is one given upon the approval of the plans
and application This is not. sufficient. Mither the Act, or fhe rules and regulations to be
adopted thereunder, should go further. Proof of the completion of the works and of the actual
appllcatlon of the water to the land should bLe required, as in the case of licences replacing old
records;.and, in case all Is satisfactory to the Comptroller of Water Rights, a certificate should
be issued showing such completion of works and application .of the water. his certificate would
then constifute the water-user's patent.

REASONS FOR REQUIRING DBENERICIAL USE

In the foregoing discussion the reasons for adhering strietly to the policy of beneficial use
Jhave already been indieated. If the ownership of all water is in tbe Crown, It is evident that
the Crown must have some system of book-keeping by which it may koow in whose hands the
use of the water is placed. When a water patent is issued, the guantity indicated in the patent
should be charged against the source of supply; and when the entire volume produced Ly that
source is appropriated, ne more patents should issue. -

Under the plan herein advocated, the certificates issued by the Water Branch will show the
quantity of water that is actually in use at a given time; while Iif licences are issued for irrigable
areas it will necessitate a new taking of stock at some future time {p see what parties have
completed. their appropriations and what have not. Tnder the latter plan the Province may be
compelled, in.the course of fifteen years or more, to reopen its adjudications, as has bheen done
in Colorado; but under the former plan an adjudication once made is good for all time, unless
there-is-an.abandonment of the right. -

In those cases coming before the Board where works have not been completed, the Board
ig to set o time in which the party must begin work, and a further time when the works ghall
be completed and the water applied to a beneficial use. The Board thus awards to the party
a right which is conditional upon certain things te be done on hisg part, and leaves it {o the
Comptroller to see that conditions are fulfilled, and after thcy are so fulfilled to isste a licence
for the gquantity -directed. :

Ta fixing: the time for completion of irrigation sy%Lems, it is my opinion that the officials
of this Provinee can aitord to be most liberal. It ig admitted that every case must stand upon
its individual merits, put, speaking generally, the special difficulties existing here in the way of
clearing and levelling lands, -and building Irrigation structures, and the undeveloped nature of
the country-seem:to me to make such a course advisable. I believe that as high as eight to
ten years may be allowed for final completion in some cages, provided reasonable diligence is
shown on the-part.of the appheant from year to year, and always securing him {the full benefit
of a pro rete right for that part of the lands which he has brought under irrigation. :

It is helieved that the plan herein proposed, if adopted, will give the greatest kind of impetus
to development. Why should a man hold a right to the exclusion: of others if he has no idea
of 1educmg his right to possession within a reasonable time. With a liberal time granted for
the cleaung of his lands the settler is protected; but the investor who is merely holding for
a speculation may be induced to sell to another who is ready to undertake development. QOne
of the chief differences hefween water and other natural resources is that in its greaiest use
lies its most complete conservation. The policy herein set forth will, if adopted, place a premium
upon use.
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THE * WATER ACT " AND 'IRRIG’ATION ‘COMPANIES.

‘While the present Act is very explicit in defining the powczs and privileges of- mumc;mhues
power Lompdllle's anid companies supnlying water for domestic nse, ‘there is searcely any mention
of irrigation companies; which might lead oune to infer that the Act was hostile ‘to them. While
this is presumably not intended, there are’ 111d10at10ns that the prineinle of making the licence
appurtenant to the Innd is so strong in British COh1H]]JIEl that the company which is to barter
and sell ‘water for irrigation- purposes i¥ altogether excluded This position is believed to be
eminently right.. Yet there is 1o Teason why the Act ‘should not make a place for- companies
organized on lines that take care of the question of appmtenancy It is net inconsistent with
the spirit off the 1909 Act for private companies to-go'into the reclamation bhusiness in’ British
Clolumbiz if they organize in such a way that eventually the’ land, water right, and canal system
are all passed over to the purchasers. This is coming to be the common type of company in the
North-western States. Land is sold on long-term payments, but the price iz made to include the
cost of ‘the entire system and water rights, with a safe margin on the company’s. mveutment
interest bemg charged on deferred payments. Each purchaser of land is issued a certificate of
stock inm a water-users’ company for as many shares 85 he purchases acres of land.- When
purchasers above a certain pcwentave have complefed their payments, usually 70 to 80 per cent.,
the irrigation system is turned over to the water-users’ company for operation and maintenance.
The water is appurtenant to the land, and a transfer of land carries with it both the Water ught
and the stock in the water-users’ company.

When all payments have been completed, the company whieh undertook the project disap-
pears and leaves in its place a full-fledged mutual water company. . Under the next heading
will be considered the formation of mutual companies by the land-owners themselves.

Murvarn CoMPANIES. -

The mutual water company lias been one-of the most successful forms of organization-in
the 1rugat1m} of lands in southern California, and,. indeed, in all the arid sections across the
Jines "Many such companies supply projecls covering aveas reaching into the fens of thousmds
of acres. It Is surprising that so few of ‘these are to he found in British Colmunbin.

‘TFromian advance copy of an article on mutual water companies by Co B Tait, engineer in
charge of “United States Trrigation Investigations;” Los Angeles, California, I glean the follow-
ing suggestions: No - special legislation seems to have been passed to encourage this form of
co-operation, hut the companies appear to have been formed under the law for the incorporation
of private companies.  Three or more persons may incorperate;  Articles as preseribed by law
are filed with the couvuty and State authorities, whereupon ‘the latter issves a cerlificate of incor-
poration. The articles should declare the purpose broadiy, and should state that the water-is
not to be sold for profit. The corporation then:adopts Liy-lasws consistent with the constitution
and laws of the State, regulating the service and- defining the relations of the stockholders: io
the cowpany. The suggestion is made by Mr. Tait that the water should he capitalized at-a
figure that will cover the entire cost of making it available for the irvigation of the land exclusive
of the operating cxpense.  This usnally includes costof real estate, water rights, rights-of-way,
censtruction’ of “works, engineering, and ail incidentals: to preparing the system’ for scrvice.
Shares of stock of small face value are couvenient and require less dealing in fraciional shares
than those of larger denomination. The water, oiithe shaves representing the water, should be
made appurtenant to ‘the land to Le irrigated Ly the system.’ There ig a disadvantage in a
member owning more shares than necessary forthe irrigating of his land, us the stock-is
assessed for the nmintenance of ‘the system;:and this, together  with appurtenanee, prevents
speculation: in stock.  Regarding veventes, the most satisfactory plan is to assess the stock
for: maintenance and permanent improvements - and {o-have {he “water-charge .meet oporating
expenses. - This rental or charge, when it does not exceed operating expensas, is consigtent with
the stated purpese of a matual or non-profit company, and it not only fairly apnortions the cost
of water-delivéry among the members, but it alse:very effectually induces economy in the use
of water. 1t ig adjusted annually by the directors m counsideration” of whether a gurplus or'a
deficit was produced lhe previous year.

Report of the Water Rights Branch, 1912



3 Gro. B Warter Ricrrs DRANCIHL 21

U CarryING (JOMPANIES Al\D IJAND CoOMPANIES.

) bnimtnuately for the Province, it seems ro e, _the_ ownership of its irrigation systems has
been separated Itom that of the land. Instead of two ventures—i.e, the investment in the land
and the invest;neht in the canal system .2oing hand-in-hand—iwe find {wo sets of Inferested
parties in the field. The eue set cares only. to see the valpe of the land enhanced, while the
other is interested in charging such prices for its water as will bring a return on its investment.
Th:is 1% aH.wfong, and. the carrying company untfortunately has to bear the brunt of the situation.
It iz & well-known fact ihat the moment an irrigation enterprige.is launched existing land-values
in its neighbourhood are enhanc'ed thereby, and as the process of reclamation goes on prices
double and treble. Thig iz true of any particular parcel of land, \\'hethel' the. owner thereof
subscribes for water or not. '

To carry, thls thought a Step fultllel tal\e, for ex'ample, iwo adjoining 40—&(31 es {ricts under

a system such as those in vogue in British Colmnbia. The owner of the one tract goes on the

land, puts in all the capital he possesses, clearing, levelling, and planting what he can. He
subseribes for water from the carrying company #s fast as he is able to do so, and he is.the
best kind of advertiser for the land cowpany, since he proceeds to demonstrate to the public
what the land will do.  The owner of the other tract simply makes his Investment and does
nothing in the way of improvement. Ile is, perhaps, a speculator, and at the end of a few
years he sells his land at a large increage. It ig evident that the rise in value was produced
by the digging of {iie canals and the hard work of eclearing, yet, while the speculator has paid
m)thmff to the support of the canal system, lns DElLEllt&“e ‘of profit on his mveslmeut is greafer
rhan that of the scttler.

' A gimilar compauso_n' to that above may be drawn between the land company and the
carrying company. T do not say it was intentional on the part of 1argé landholders; in sub-
dividing their tracts, to foist an onerous burden upon others. It may have been because they
lacked the ready cash. At any rale, the ownership of the carrying companles was distributed
among dﬂferent individuals from those composing the land companies, and in different propor-
tion_s’. In some instances, I belleve, a4 good deal of capital from the ¥ome-country was brought
into these cm_ry_m_v companies. " They have undoubledly been the developers of the country;
yét as ig the case with the settler, they have the heavy end of the load to carry. Not only
are the’ physmal and natural COlldlllOllS of the couniry unfavourable for the construction and
opemtmu of canal gystems, but, as has been pointed out, owing to the obstacles confrouting the
settler, the carrying conmpanies are compelled to wait through a long: period of years before
crettmg customers in sufficient numbels to pay for the upkeep of their systems. In the mean-
tiime, even though but a few scattered clearings have been made, the richmness of the soil when
supphed witlk waler has been’ dem011=st1ated Jand— alﬂes hrne gone up, anﬂ the }a.ml company
isina position to reap the benefit, =

The carrying company of British Columbia is oxe}usn'ely a water company., 1 submit that
the plan of divided owuershm of land and water bybLems is not the lest. One of the funda-
mental prmmples of the * Water Act,” which as a p1ece of legislation is universally praised, is
the 1nsepamh1hty of ‘the water right and the land upon whieh the water is used. Wherever
this pnuuple has been adopted water-users have prospeled aiid communities have flourished;
while, on the other hand, where mdnuduals and corporations have “heen permitted to Duy up
water rights wholesale, thus coming between nature’s sources of supply and the water-users,
unsatisfactory conditions have prevailed. ’

If, however, the gwnership of water rights by the water-ugers will lead communities to
prosper; o’ likewise will the owmership of the water systems. Iz there any necessity for a
corporation or'individual standing perpetnally between the water-user and the source of supply,
whether it be for the purpose of sale of the water itsclf” or for carriage only? True thers may
be public supervision in the future, but it takes a long time in-auy new country for systems of
public supervision fo become re’tlly etfet.tlve, and it would be much . better.to avoid the necessity
for them.

While the construction of works or the guarantee of the indebtedness of companies hy the
Government of British (;olumbia seens ilnch‘isabie, there is, nevertheless, an urgent need in
the Province for & new kind of orgammuon ‘or institution. through the medium of which
reclamation-work may be carried on.. The private company is practicatly the only ‘agency in
this field at the present time outside of individuals and partnerships.
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On the other hand, in the United Stafes, the trend of irrigation development in recent years
has been deudediy away from private control of gystems and in the direction of some form of
co-operative ownmsh]p IExperience has seemed to teach that private control means endless
friction, and it is coming to bhe difficult in most ot the States to launch enterprises L]_mi, fail ‘to
pwmde for the eventual taking over of the canals and structures by the landholders themselves.
In the State of Orvegon, for instance, as shown by the ﬁvmeq of the recent Ill]"‘ritlﬁ)ll census,
ovor 90 per cent, of the uugatlon-wmks are either owned’ by water-users or wﬂl pass inta” the
hands of water-users' associations when the settlers have paid for the land. Pmc‘mcally the
S"L]J:le congition provaﬂs in the other States wheve 1111gat:011 is practised. :

It is worth noting that, while the bulk of the reclamation-work in the %Latus hab been

carried on by individuoals, partnerships, and numerous small co-operative associations, several
forms. of organization made possible by Statute have played an Important part in extendmg'
1111ga.ted agricultural areas. Among these may le mentmued mutual walter companies, umgatlon
ﬂlSLl‘I(tb (or water mumclpalmes), “Carey Act?” compames, and reclamation-gservice projects.
In all these forms of organization it is contemplated that the irrvigation sy f:tems shall eventualiv
be owncd and oper ated by the water-users themselves,

IRRIGATION DDISTRICTS OR WATER: MUNICITALITIES.

In my opinion, a proper irvigation-district.law, embodying the best that is in the laws of
such States as California, Xdaho, and Colorado, would go far toward relieving the sitnation in
this Province at the present time. There is no necessity for coupling the feature of Government
guarantee of bouds with such a law, and it does not exist in any of the States, Fowever, the
greater the safegnards in the way of public supervision which could be thrown about thé districts,
the stronger it would malke them in.the eyes of capital, and the better it would be for the
districts. _ _ _

The Modesto and Turleck Distriets of C’llifomia are successful examples of ir:igatio’n
distriets .where systems have been built and are owned and operated by farmers. The twe
together embrace 250,000 acres. Hvery aere of this land is taxed not only for the puilding of
the systems, but for the annusl maintenance.and . coperation chalves and this regardiess of
whether water is used or not. Moreover, substantially one-fourth of the district taxes are paid,
in the case of the Modesto District, by the City of Modesto,. Only nine years ago this was a
ramshackle town, with dilapidated sidewalks and fences, B.j.ld with a general .appearance that
bespoke a lack of prosperity on the part of its people. In 1903 water was turned intg the
Modesto. Canal. . Almost from the day of this event the town assumed a prosperous air, and
to-day it is 4 modern ¢ity, with concrete sidewalks and parking strips, splendid bus_iness blocks,
fine substantial school buildings, a handsome library, and attractive homes, )

Both the districts named encountered many trying changes of fortune in the early years of
their history, duc principally to the animosity of some of the land-holders within their bound-
aries, who imagined that the taxes fo be.imposed hy the distriets would ruin them, Lx’tctly
the ‘reverse happened, land-values advanced three and four times in value within a few ye ars
atter the canals were in operation, and nowhere to-day is there a more prosperous fummv
community than in the eentral valley of California around Modesto and Turlock. These dzqtncts
survived because the. projects were undertalken on sound lines, while many otliers folled because
ithey. were Iaunched withont due ecaution and without State .supervisiot.*

CONCLUBION,

British Columbis is still in its infancy when irrigation, mining, lumbering, and other indus-
tries are considered. On page 51 is shown a table giving totals of Lrrigated and irrigable areas
of agricultural land in the fractional part of the Trovinece investigated by the engineers of the
Water Rights Branch., Reference fo the figures will.show the small percentage.of the possible
irrigable area which has been. aectually brought under the water of irrvigation ditches and eanals.
Those who know of the wenlth of the mines and forests of the P’rovince depict a similar situation
as to the primitive state of development of the mining and lumbering industries..

*A ‘complete history of the Modesto and Turlock Districts may  bé. procured by -writing for
Bulletin.-15%, Part IIT.- {separate), of the Office of Experiment Stations. Address the Division of
Publications, United ‘States Department of Agriculture, Washington, D.C.
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Yet in laws and regulations already adopted for the supervision of these industries British
Columbia is conceded to be in the front rank. :

1t may not be out of place to suggest here, alsoe, that the gpirit of the present administration
iy in keeping with the progressive nature of this legislation. . . :

Only a few of the probieius conneected with: water rights have heen indicated in this review.
In launching into o complete administrative system for the waters a large task was undertalken,
Tortunately, the mistakes made by the States across the line can be largely aveided by - British
Columbia, - One by one the complex problems are being solved, and it is thought that but a little
time will be required fo see the administration of the waters, like the legislation, become an
example fo many of the older commonwealths. .

H. 'W: GRUNSKY.

' SHALL WATER LICENCES BE PERPETUAL‘.’
By 0. C. MERRILL.

(The following comments, forming part of & letter received at the Water Rights Branch f_ro'm the
author of the present water-power regulations of the {Inited States Forestry Service, throw consider-
able light on the question of whether water privileges should be granted in perpetuityy: They are
publishéd with the consent of the writer.) . i : w7

' ’ UKITED STATES DEPARTMENT OF AGRICULTURE,
TrorusT SERVICE,
AN Fnancisco, Cazrr, January 2nd, 1913,

Dear Sin~1 have examined a copy of the Provincial “Water Aect, 1909”7 The licences
granted under that Act appear to be perpetual franchises, provided only the licensee does not
abandon his project or violate the terms of the licence. Under. paragraph 116, chapter 48,
municipalities ave given the power to expropriate recorded water for © munieipal purposes only.”
Since this paragraph, as well as those immediately following, are under the sub-heading,
“ Snacial Powers and Privileges of Municipalities using Water Tor Domestic Purposes,” it .would
seem that the right of expropriation runs only. for domestic water-supply purposes, and that,
for example, a municipality could nol condemn a hydro-electrie system and then operate it as
such, should it desire to do so. This right, however, may e given under general law. The
point T Lave in mind is this: If water franchises are perpetual and are subject only to the
general right of expropriation that the Trovince and presumably its municipalities possess, such
franchises have 4 money value that their possessors will not be slow to lake advantage of, either
in respect to a valuation for purposes of sale or to a valuation for purposcs of rate-making (I
nse the word “rate® throughout im its American, not its Engligh, sense), even though such
franchises or licences may be free gifts of the Province.

I believe that one of the most lmportant features of a proper administration of water-power
grants ig the prevention of the capitalization of such grants. This can ordinarily be done only
by limiting the duration of the franchize or grant. If, for example, a franchise is granted for
forty years with the provision that at the end of every fen years or every five years the Province
or its municipalities may purchase the property and works at an appraised valuation, the fran-
chige, as such, ceases to have any value at the expiration of such periods, and the Provinee or
its munieipalities would pay for the property only, without any franchise value attached; or,
if the licence is made indeterminate, as under the Wisconsin law—that is, if it rung indefinitely
(not perpetually)—so long as the law and the eonditions of the licence are complied with and
until the Provinee or somme municipality elects fo take over the property at an appraised valua-
tion, the franchise value again automatically disappears with an offer on the part of the public
to purchase, and the public is not reguired to buy back from the company something which the
sanie public originally gave to the company gratis.

here is a similar application in the matter of rate-fixing., I note in paragraph 124 of the
“Water Act” that the rates of water-snpply companies may he reduced whenever the earnings
exceed 20 per cent. upon the “ paid-up capital of the company.” Just what would be considered
“paid-up eapital,” and whether there is ahy similar provision of law with. respect to water-
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power companies, I do ‘not know; but if there is such provision, and if the capitalized value
of a water licence may be & part of the eapital upon which the company may compute this 20
perieent.,; it iz evident that the public will be obhved Eo pay interest wpon what it~ gfwe for
nothing to the company. :

If,‘om'the other hand, - there is no limit, except that ﬂ"xed by competition or by the businesy
sense of: the company's managers, to which rates may be raised, it makes very little immediate
difference: whether water Jicences are capitalized or not, beeause the rates will e, In any event,
all that the'traffic will bear; but the time i§ bound to come everywhere when public utility
corporations will have their rates and services regulated by public authority, and it is the
duty of the administrators of the present not to saddle upen (he future 2 capitalized value of
the free-gifts of the present.

It Is under the conditions ontlined in the last paragraph that I would malke exceplion to
the general rule of an administration charge only. Water-power sites and water rights have
a commercial value far in excess of what is likely to be represented by the ecapitalization of
an annual charge made solely for the purpose .of defraying administration axpenses, If there
is no governmental maehinery by which power companies can be reguired to limit their rates
to a fair return upon the capital actually invested, leaving entirvely out of such capital the value
of the public lands oceupied, the water rights leased, and the Provincial franchise, thén I would
make the anhual taris high enough o secure at least the current interest rate upon the value
of the Public lands, water rights and franchises, such value being fixed by considering the Iands,
water rights and franchises ag appertaining to or being pmt of the property as a “going
business.” If an amonnt so fixed did not make - fair. distribution befween the public and the
private property involved, then it would seem to me that a division of grose receipts in the same
ratio as the property ownership might be both reasonable and feasible.

This would not be strictly a gross receipt tu‘:, since the percentage would vary to sult the
individual ease. It would be rather 2 method for secyr ing for the Province the “ economic rent ”
of the publm lands and water rights which are being used by private corporations. Unless it is
possible {0 secure this *economic rent' indirectly by preventing capitalization of the lands and
water rights and Ly regulaling rates to a fair return on the capitsl actualiy invested, I am
pelsonally strongly in favour of securing it by the direct method of licence-charges. In a cowm-
paratively hew country, like all this Western Coast, T believe thot capital should secure a
Uénélous retirnion all legitimate investments, but in no country—new or old—do T believe that
eapital should be r11]<:>wed to exploit the ploperty of the people or earn an inecome upon their
Orenel().'~31t)

Very truly yours,
0. ¢. MerrirL,
Chief Dngineer,
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.THE COLLECTION . AND TILING OF HYDROGRAPHIC DATA. .

Br E. Davis. .
December 23rd, 1912,
Comptroller of Water Righis,

Vietoria, B.C.

.. Sir,—The fundamental principle underlying practically all of the hydrographic work under-
taken by the Province of British Columbia to datle, in respect to the “ Water Acts,” is the fact
that a record was made in the beoks of a particular Government Agent granting a vight to a
particulax person to use a certain quantity of water-out of a certain creek, river, or lake, as
the case may be. Using this as a base from which to start, it was-necessary to obtaln coples
of. every record which had been granted by the various Government Agents, and after these
were obtained they svere sorted out inte groups called precinets, for convenience in handling
in the office and in the field. The houndaries of these precincts,-as far as possible, are defined
by watersheds, and generally include the land drained by a number of small streams, as the
walersheds of streams on whick the records were granted are not of a very large ared.

VAGUENESS OF OLD RLECODDS.

In trying to sort out the records into the precincts, considerable work was necessary to find
where the lands were situated for which the records were granted,-the records merely stating
“inca great’uumber of coges, after mentioning the name of the grantee, that the water was to be
used on * his farm.” A great deal of thig information was obtained from the hooks of the Lands
Department, but a great many records had to be left for the engineer who was working in that
particular district to find from loecal knowledge the whereabouts of the man’s holdings.
© Armed with a copy of mést of the water records in his particular disfriet, the engineer took
the field, his duty belng to make a report of every record investigated, and, where necessary,
make a survey on the ground of all the lands belonging to the water-record grantee. Iach
record was investigated on its own merits, whether for use for power, for mine or mill, generat-
ing electricity, irrigation or domestic purposes, ete., as the case may be. In the case of a power-
installation, the intake was loeated with reference to some legal corner post, the capacity of
the diteh or flume calculated, the mill or power-station located, as also the point where the
water was returned to the creek. In the case of water used for irrigation purposes, the point
of intake and the line of the ditech were located and plotted on a map, alse the fofal possible
amount of land which can be irrigated from the present ditch, and, in cases where the old
diteh has a steep grade, the land which might be frrigated should a new ditch be dug at a
bigher level. The land actually irrigated from the present diteh was surveyed and plotted on
the map, and any {nformation respecting the character of the land which would assist the Board
of Investigation in inteiligently adjudieating on the various rights was also noted and put in
the report. ' ' ' : '

' SURVEY PARTIES.

The survey parties during 1911 consisted of & camp composed of an engineer, as chief and
instrument-man, two rodmen, two axemen, and a cook. During 1912 more parties were in the
field and were smaller than 1911, XBach party consisted of an engineer and his assistant, who
acted as rodman and axeman, but if there was heavy cubting to do the engineer was empowered
to engage help. Meals were generally obtained at various ranches, and only the tents and
personal gear were carried. The cost of cach party during 1912 was considerably less than
during 1911, although the field covered was quite as large this year as during the 1911 season.

MErHOD OF SURVEY.

The method nsed in loeating ditches and infakes was generally by a compass survey with
a transit, unless it was found that Tocal attraction affected the compass-needle, when defiecting
angles had to be resorted to. Comparative elevationg were obtained by vertical angles, and
digtances were measured by the stadia hairs in the telescope of the transit. After each record
had been investigated and surveyed, the plat, showing the information obtained—viz., Intake
ditches, irrigable Iand, and irrigated land—was made to a scale of 20 chains to the inch, unless
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the details could not be shown to that scale, when a \arger scale was used, and attached to the
copy of record together with the report, and then sent to headguarters at Victoria. When
received in Victoria, these reports and maps were filed away in boxes hereafler described,

DISCOIARGE MEASUREMENTR.

In each distriet the engineers made diseharge measurements of the streams on which they
had investigated the records whenever it was possible for them to de so without serionsly
interrupting the other weork. Where possible, weirs were built, and ranchers were asked fo
take readings periodically. In nearly every case the ranchers willingly undertook to do this
work, and seemed to take great interest in the measurements of the waters. Where the stream
was of such a size that a weir was impracticable, the velocity of the water was measured by
o currvent-meter and its discharge caleulated. A pauge was set in a convenient spot in the
river-bank and readings taken periodically of the height of the water. These gauge helghts
are of no use until the rating curve is made, but when such a curve Is constructed from numerons
metel'éreaﬁlugs, the gauge heights can be used to caleulate the discharge during the period in

“which they were taken. By this method no time is lost. Most of the engineers were supplied
with a Gurley No. 628 current-meter. The results of fhese measurements have been compiled in
order that they may assist the Board of Investigation when adjudicating the water rights.

TNeg oF TINGINEERS' REPORTS.

The system of filing the records, reports, and maps sent in by the engineers in the field is
as follows: As Dbefore mentioned, each district is divided into -precinets for convenience, and
a copy of each record, known teo be in that particular precinet, is placed in a folder. In this
folder all the informafion which the Department bas gathered in respect to this particular
record is placed, so that should z#ny inguiries be made the full information is available at once.

In each precinct-box fhe folders are grouped: together according fo the streams to which
they appertain, so that when the Board of Investigation adjudicates upon the rights on a
particular stream, the information is grouped in a convenient form for that purpose.

©

SYSTEM OF INDEXING. ) B i

Owing to. the fact that inquiries are constantly being .made by persons cither respecting
claims which they bave. sent in to the Department, or about the old records they understand
are appurtenant to their land, it has necessitated the compilation of several indexes, so0 thd.t
however meagre the inguiry is, the Department is able to trace the matter.

It is evideni, owing fto the loosemess with which o0ld@ records were drawn, as nheady
explained, that any system of filing and indexing must be unsatlisfactory with respeet to such
records until the Board kas held its investigations and has substituted clear-cut and wclLdeﬁned
licences. for vagoe and meaningless records.

However, if an inquiry pertaining to one of these old records gives the date and the distriet
office at which the record was issued, it can be traced through the counterfoils of the original
records, which are kept in ehronological order; and these are also indexed under the record-
grantee’s name,.

: IXDEX BY STREAMS.

There is also an index by streams for each water district, As the investigations of the
Board proceed, and duplicate names of sfireams are avoided by 'an official rechristening, this
index will be most valuable. Iowever, owing to the freguent repetition of common names for
streams, even in the same localities, and to a wnfusion of ideas as to the correct names of many
small creeks, thiz index has not been of much help in the fracing of old rights. .

Another- index frequently consulted in looking up old rights is that which gives the names
of elaimants for water rights who have filed claims before the Board. By means of thiz index
the Depart}nent can locate the file in which all the papers relating to the partiemlar right are
placed.” New applications for rights are also indexed as they come in; the index referring to
the file, reference to which will show the status of the application. '

INDEX ACCOMPANYING Marvs.

Perhaps the best index, after all, in the following-uip of 1'ighté, will be that accompanying
the maps which are belng completed as fast as possible for each stream system. To these
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maps, ag deseribed on another page, will be attached a table giving cross-reference to Lhe files
for each parcel of land that is platted. By means of these maps, which ave to be constantly
: kept up to date, 'if the land ¢oneerning

TYPICALF SECT[ON which an inquiry is made is' accurately

OF A . . s . s .
deseribed, all avaiiable information in the

WATER RIGHTS MAP. - ;

‘hands of the Department concerning the
status  of the water right can be easily
T - referred to.
_I{_ -~ In making inquiries respecting their
© water rights held under Aects prior to:the
1909 “Water Act,” or to statements of
claim, the public could greatly facilitate
the work of the Department by giving the
LEGEND. . dafe, original grantee’s name, and the
lntake @ Licencet2 water digtriet in swhich the record was
Fa ) A— L -~ granted.

Bovndarses of
licencees lands.

lrregatie fand m

OrFicE MAPS.

The maps. which are being made in

lrrigated fand Victoria and which are- called *“ Water
_ Rights Maps,” are made up {rom the infor-

} may be mated Mhat sach mation contained in the engineers'reports

square of ihe cross belehing and maps.  Commencing at the mouth of

of wrigaked fand represents . . .

Gt o aere, the stream, the maps work up-stream, and

in cage one map is not sufficient, other
maps are made showing the continuation
higher up, uwntil all the water rights are
shown., These maps are drawn to a scale
of 20 chains to an inch., This size—33%
by 28 inches—permits of them being bound
together in a portfolio, so that they always
‘ lie fAlat and will be easy to handle. A
typical seetion of a water-rights map is shown herewith and is self-explanatory.

. Attacped_ to the maps and to form a part thereof is a table mafi'e up as fbllows —

Total - Date set for

Licenece : i Quantity . Trrigated ot .
Xo. Date. Licensee. Furpose. | ,§ yvater. Lands. Aved. hﬁ;ﬁib}-e %%n:{z\)rloertﬁgn

The obJect of thig table is to show at a gld]:lce ‘all inf ormation respecting the water 110‘]11:3 on
accompanymg map and is self-explanatory. Tt will also be very useful in giving 111f0r1uatmu to
an applicant for a licence, as it will show him, besides certain fixed guantities, the area of land
whichh may he bwught ‘under irrigation within the time sef by the Board of Investwation or
OOmptlolim of Water Rights, as the case may be. Tn course of time reliable data regarding
stream-flow will be available, and when these are obtained an applicant for a licence can be
told exactly what water is unrecorded in a particular stream. Prior to this time, when the
niore complete data on stream-flow ig obtained, while the applicant cannot get full information
regarding unrecorded waters, he can be told the maximum area of land which may be irrigated
before his land could be supplied.

MAPS FOR Puumc INSPECTION.

Tor the purpese of inspection by the public of the maps of the Department relating to
streams upon the waters of which the Board of Investigation is about to adjudicate, a copy 18
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made-of the map, as-above indicated, and some additional data is shown as well.” The proposed
intake: of those records-which have not been-ntilized ‘up to' the present is shown on snch maps
in the pogition as described in the body of the record, by a circle of 1/10 inch In diameter. Any
lands:svhich-have been irrigated, but for which there does not appear to be a record on file in
the books of theiIdepartment, are alsé shown on the map open for mspectlou It.is the intention
that when. the uncompleted rights; e, those under which 1o works have heen construeted prior
to’the time of the sitting -of the Board of Investigation, are completed—tliat is, when the holders
of the records have compiled with the order of the Roard—these various defails, such as location
ofditch-line, ete, will be: entered on ‘the original copy of the map on file in Victoria, and ~vill
be -clagged as compleled .rights, for which licences will he issned in lien of the old rTecowds.
Attached to each:of the maps, and to form a part thereof, is a table made up as follows —

WALTER RECORD.

. i : Trrigable |- Irrigable | Irvignted | Trrimated
Dewinant | | Intake. Creel ¢ | Claimant, | Land Land Land Tand

. - claimed. surveyed. claimed. nrveyed.
¥o. Date, yed ed survese

The object-of this table is to show at a glance the various sources of supply from which a
pacticular piece of land may be irrigated, and also the area, in acres, which the claimant states
can be-irrigated from: a. particular source, as well as the area vreported by the Depaltment’
engmeer : .

: -- PrATS ATrACHED TO LICENCES.

. After the Board of Investigation hag issued the order cance‘ﬁuffr the old record and has
directed. the Comptroller of Water. Rights to issue a licence in pm(,e thereof, it iz the intention
to attach to and to form a part of the hcence a plat to a scale of 20 chalns to 1 dinch, showing
or descrlbmg,

"~ (@) Tor an 1r11g.1uon licenge, the particular piece of land or Jands to sehich the vight

is appurtenant, .the 10caf1011 of intake, the irrigated lands (by cross-balching), and
a concise deseription of the works: _

(b.) For a powei' licence, the point of intalke, point of return, and a concise deseription
of the works: "

(¢.) For a domestic licence, the poiul of Ulld,ke, place of use, and a concise description
of the works:

(d.) For a storage licence. the location of storage reservoir, and a concise description
of the worlks.

BTATUS or LICENCES ISSUED.

Owing to the greal number of old records which have to be adjudicated upon Ly the Board
of Iuvestigation hefore the status of licences issued subsequent to March, 1909, is clearly defined,
the WOi‘L. of _the hydloomphlc staff has heen confined (.lueﬂy to: the investigation of these old
1ewrc‘£s, but in due courge.all licences which are in good standing. will he surveyed and the maps
of the Department kept completelv up to date. These maps will be of inestimable value in fhe
issuing of licences, and also to the publie, in order to see how each individual piece of land is
being irrigated, and what progress is made in the utilization of the waters of the Province.

I have, ete,
K. Davrs,
- Engineer, ‘Water Riphts Branch.
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OFPICY PROCEDURE.
By (. A Pork, CuIiEF CLERK.

All correspondence and documents are dealt with under a system recommended by the fling
expert. Letters on receipt are numbered consecutively and indexed in the register under the
names of each party affected, TWhen a letter .opens a new subject, the numper given the letter
becomes the file number. When a letter refers to a subject to which 2 file number has previously
been assigned, this file number is also marked on it. The letiers are next entered m the register
of numbers, which shows to what file any particular letfer has been attached. - The letters are
now atiached to their respective files and handed to the Chief Clerk, S

Files relating to matters not yet cowpleted ave kept in trays corremondnw to the various
districts in which the waler rights are sitnate, and arve placed numerieally under. the initial
namber. When a file or application is completed, it is transferred to a case in the vault and is
filed permanently under the same number.

~ The correspondence previous to 1912 is being remmunbered and brought under the new system
as rapidly as possible. All the applications for licences under Part V. and Part XI. and applica-
tions for approval of plang and of undertakings have been bro'ught under the new system.

APPLICATIONS 10k LICENCES UNDER PArT V.

The notice and application are filed in the local office in duplicate, and one copy is forwarded
to the head office by the Recorder, with a report giving the date of fiting and any further infor-
mation of which the Comptroller should be advised.

Upon receipt of the application, it is dealt with by the correspondence clerk in the same
manner as the general mail matter and handed to the Chief Clerk; who notes any protests and
extraordinary features. It is theun passed to the application clerk to be entered and checked.
The main points requiring checking are the deseription of the stream and dominant land and
the dates of staking, filiug, and publication. ~When it has been entered in the application register
and in the stream index of water rights, a letter is prepared asking for the fees, for the infor-
makion requn ed by section 61 of the Act, and for any further particulars that may be necessary.
This is done to assist the applcant in completuw the statement reqguired by section Gl.

When this statement is returned, it is compared with the notices and applications, and if
it ig in order and the fees have been paid the application and all ¢orrespondence are submitted
to the Compiraller. for adjudication.

After adjudication the permit 1s written in imphmte checLed by the Chief Clerk, and
sigued by the Comptroller. The orviginal and a receipt for the fees and the rental to the 1st
day of June of the next year ave sent to the applicant, A covering letter is semnt to the applicant,
drawing his attention to the procedure to be followed in making application for an approval of
plang, and to the fact that, unless the application for approval is filed within'the fime staled
in the permit, the pei-mit lapses automatically. The duplicate is sent fo the local Recorder’s
office with insfructions for its filing and for the collection of future rentals. The remaining
capy is filed and indexed in this office. Forms for the application for approval of plans are
sent to the applicant swith the permit.

APPLICATIONS ¥OR APPROVAL OF PLANS,

The application for approval of plans is checked to sec that the requirements as Lo publica-
tion and the service of notices have been complied with, and it is passed to the engineers for
thely inspection. A note is made by them of any defects, deficiencies, or necessary alterations,
and the applicant is advised thereof.

When the plans have been found suffcient and objections have been disposed of, lhe Cowp-
troller grants the approval in the form of an order which is sent to the appHeant, a copy is seut
to the local Recorder, and a copy is filed in this office.

Aprprrovan oF AN UUNDERTAKING,

If an underlaking requires the approval of the Lieulenant-Governor in Council, the petition
sent to fhis office, where it is ehecked and a rveport thereon prepared for the Minister.
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MISCELLANEOUS APPLICATIONS AND INQUIRIES.

Many other applications are received reguiring special procedure, such as:—
For apportlonment of a record, under section 82:
For change of point of diversion, under bECthT_l 81: ‘
" Tor fixing quantity to whichi a viparian owner is entitled, under section 66:
For renewal of a licence, under section 255 : ' ' '
"For an interim licence, under section 253:
For amendment of a licenee, nnder secfion 819: )
For right-of-way over Crown lands, under section 221; '
For approval of security before entering on private lands, under scction 223,
Special directions are sent for each case. Circulars and form letlers have been prepared
for the applicitions which occur mosgt frequently. S ' : e

OBJICCTIONS. T0 APPLICATIONS.

'A_ great many protests are received. If . {he ground of objection is copsidered by the
Comptroller of suflicient hmportance, a copy of the protest iz sgent to the applicant and the
objector ig advised. If the ground of obJectlon is not considered sufficient to warrant an
inguiry, the objector is so notifled.

SreEAM INDEX OF ‘fVATER Rricmrs.

*/This ig at present in a card index for each district arranged alphabetically as to names of
streams. All records, licences, permits, applications, and private Acts relating to water righls
are indexed therein; but the card system has not heen found satisfactory, and a loose-leaf index
is being compiled fo replace it. When finished it will be a complete gazetteer of the streams of
the Province;. it will also show every water right on the drainage-basin of a stream and ils
tmbutames. o

: INDpES oF CLATMS 70 BOARD OF INVESTIGATION.

MThere is an index for. each water distriet in which every claim is indexed as soon as
received, The 5,000 claims now on file are so indexed that any partieular claim or record can
‘he readily found. : c
O1rer INDEXES AND REGISTERS.

A register of all licences issued, arranged numerically and indexed alphabetically. i
A register of all ‘l})DllCﬂ.thl]S for licences under Pé).lt V. Of "L‘he Act, arranged according to
district. ' T
) A reglster of all ..lppl]catmu‘e, under Pacl \I uf {he ACL (clemlng streams).

T have, etc.,
C. A, DopE, Chief Clerk.
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SWATHER - POWER INVESTIGATIONS IN THE COLUMBIA RIVER DRAINAGE-BASIN.
(PROGRESS REPORT.) -

By G. Gray DoNALD.

. . December 31st, 1912,
domptroller of Water Rights,
Victoria, B.C.

S1R,—Two sections were covered: (¢) From the International Boundary to Casflegar; and
(b) the Big Bend, from Kinbasket Lake to Gold Creek West, or Goldsiveam. A veconnaissance
survey shows that there sre not any water-power possibilities on this river between the Inter-
national Boundary and Castlegar,

Gauging-stations have been established and arrangements made for continuous readings at
Waneta and Castlegar. The new Government bridge at Trail offers good faeilities for the meter-
ing .of the river, and measurements talken there on November 26th gave 19,800 second-feet; on
December 20th the discharge had fallen to 17,000 second-feet. Systematic measurements will
be continued until high- and-low-water extremes have been'asccrt_ained, and the discharge at
the various stages defermined.

The investigations round the Big Bend were taken up as a_l-ecpnnaissance to determine the
scope of future operations. )

EYT NTAF~

At 0"07" LAY 8 LPLENVD LPOFEILLE TIVERS

The Dominion Government, under Mr. Aylmer’s direction, had a strong party in the field

on this section with the object of determining the navigability of the Columbia, and, as their
-investigations would necessarily cover the same ground, the snergies of the reconnaissance party
were confined to the tributaries, the Dominion Government camp being, through the courtesy of
Mr. Aylmer, used as a base for supplies.

Clumming Creek rigses in the Rocky Mountaing and joins the Columbia River about ewht
miles below Kinbasket Lake. 1t was investigated for about two miles and a quarter. The fall
averages 180 feet per mile. - The discharge on September 20th was 171 sccond-feet.

Mxtensive beaver meadows are reported on the upper waters, giving indications of storage
possibilities. Assuming the low-water fiow to be 120 second-feet, 4,300 horse-power could be
developed.
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Goose Grass. Creek rises in the Selkirks and ewmpties alicost opposite Cumming Creek, It
was investigated for {wo miles and a half.' The tall averages 520 feet per mile. On September
2¢th the discharge was 21 second-feet. This stream is probably glacier-fed, and is of doubtful
value for all-the-year-round industrial operations.

Yellow Creck rises‘in the Selkirks and empties inito Columbia River twelve miles below
Kinhasket Lake. It was investigated for a distance of nine miles, where there are falls 736 feef
high; for a distance of four miles down-stream from the falls the average. fall is estimated at
500 feet per mile. The discharge on October Sth was 80 second-feet. The e]eva_tio_n is probably
too great for the power possibilities to be of any commercial value.

" Wood Liver rises in the Rocky Monntaing and em])tles into the Columbin River at the ]3911(]

It was investigated for five miles and a half. The fall is slight for the first four miles, at the
end of which it enters a canyon 7.840 feet long, in which the fall is 278 feet. Discharge on
October 12th was 44{) second-fect. An extensive flat above the canyon indicates Stomg_e
possibilities,

Cuanoe River joins Lhe Golumbia River at the Bem] ﬂownw from the north and ig nawl able
for about ﬁfty miles. It does not present any econonucal power possibilities on 1ts ]0\ve1 reaches.
The discharge on October 14th was 1,350 second- foet, :

Harvey Creek is a tributary of Cance River about ewht miles flom its mouth rising in the
Roclky Mountaing., It swas investigated for two mileg and a half. The fall aver ages 245 feel
per mile. On October 16th the discharge was 140 gecond-feet. -

. Boulder:-Creek.is-a-frvibutary. of  Canoe. River. abont fifteen miles. from its.mouth, 1‘isiﬁg in

a

the Rocky Mountaing. It was investigated for 5,500 feet. The fall averages 330 feet per mile,

The ischarge on Oc_tob_er 22nd was 87 second-feet,

Nagle Creel rises in the Gold Range and joins Columbia River ‘eight miles Delow Boat -

Emcampment. There is a short canyon near ihe mouth with about 40 feet of fall. The discharge
on Octoker 25th was 128 second-teet, It is reported to have little fall for several miles above
the canyon. ‘

- Board Oreek riges in the Gold Range and emp‘rle% nto Columhbia River about ten &niies below
Boat Encampment. It was investigated for 8,300 feet,with average fall of 350 feet per wile.
The discharge on Getober 26th was 103 second-feet. : : .

: Mieca Creek rises in the Selkirks and empties info Columbia River about twelve miles below
Boat Encampment. There are no indications of power possmz“fl’nes On October 29th the _d;s-
chiarge was 80 second-feet, :

Maloney Creek rises-in the Gold R‘mge auied emthes into Columbm Rwer leout sixtcen miics

below Boat Encampment, is fairly level, with no indication of power posslblhties DlsLh:wr
received later indieate the existence of falls about three mﬂes up-stream.: :

© Big Mouth Creek rises in the Selkirks and enmties irito Cotumbia Rwei about twenty ﬁVe' v

miJes below Boaf Encampmpm is fairly level, and-has no:indication of powm possmﬂlmes
dlSCll’l].“"e on Octolier 20th was 250 second-fect. : .

© IMat Creek riges in the Gold Mange and empties into Columbia River ahont twenty-five 1111] 5
beloW Boat Bueampment, is fairly -level, with no 111(11(-51’:1011 of power po%lblhues Dlschar
Ocioher 20th was r’00 second-feet.

"Horn Creek rises in the Gold Range and empties mto “Columbia River about twenty -eight

mﬂes helow BO.,{L Encampment, ig Tairly Ievel, and hm no mdlefxtion of i)cnvel pomﬂbﬂlu ‘s.-"
Th%hmgp oi Novénber 41 was 51 second feot.

“Gordon Creek riscs:incthe Gold” Runge and empties into: Columbia River: about 314/)1111105 :

below -Boat: Encampment. “The estimated fall-ig 530 feel-per mile for gix miles. Dls(.umge_onf“

November 2n¢ was 25-second-Teet,

Davie Creel riges in-the Selkivks and empties into Columhm River oppos&te Gordon: (Jreek.

It IS a precipitous stream with a flow of 7 second-feet on October 31st.
T Gold Creek West, or Goldstream; rigses in the Selkirks and empties inte: Colomiiia River ‘Lbou t

ﬁliy—ﬁve miles’ north of Revelstoke. ' Tt was ‘investigated throughout: the length of the canyon

. which extends from the moutl for o distance of $,190 feet.: The average fall is 160 feet per mile:
Discharge on November 11th was 480 second-feet. Meadows above the canyon give indicition
of storage possibilities. Falls are reported to exist on the upper waters. There is some settle-
ment along this stream. : :
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Cippoletti Weir, Maguire Creek, durving construction,

Comerete-lined Canal and Dam of Kelowns Irrigation Co,
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Meusuring IFlume on Jogephs Creck, neavr Cranhrook.
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~8mith Creek rises.in the.Gold Range.and empties. into.Columbia. River opposite Gold Creek
West. 1t was investigated for a distance of 5,750 feel. The average fall is 250 foet per mile,:
‘Discharge on November 10th was 73 gecond-feet. The existence of a vertical fall of over 150
feet is repmted on. the upper Watels, algo beaver meadows would mdmate gtorage tacllmes

Immmuw RIVER.

: Kootenay Rwer hag heen investlgated from itg junction with the (*olumhm at Gnc;ﬂegm toj
a point about six miles from Nelson, a distance of eighteen miles. The total fall throvghout:
that distance is 330 feet... It Is.not 11avwable, but on the various pools boeats are used for cr ossing:

;and for pleasure. ‘Thére me two cablé ferries (horse and waoon) one at Brilliant, the other at; -~

‘Thrums. The discharge on October 31st (as given by Mr. Muerling) was from 10 000 to 12 (}OO_Z:_ o
second-feet, the gauge reading 2.2 feet above average low water, e
The tolloxvmg sites offer good power poasszhtles —
{a@.)-Upper Bonnington Falls, which have an effective hiead of 62 fpef Thev :ue appm-}
priated by the West Kootenay Power. and Light Co. and the Clity of Nelson. The:
company has permanent works for 30,000 Lorse- -power-on the  north: bank. Two:
5,000-kilowatt units are ingtalled ‘and in operation. The ity of Nelson . has'ils
“works on the south bank, and they ‘also are inifuil operation. The city and com-

pany jointly .i[)l)roplldte all the. m&ulable power on these falls:

(1.} Lower Bonnington Falls, w1lh_ ‘an effective head of 34 feet. The Westk Ixootenay
Power and Light Co. has a 5,000-horsepower’ installation on-the north bank, which
is held as auxiliary to ’Lhe plant at the Upper - alls. . _L‘he site on the south bank is.'
not appropriated i’ :

(¢.) A series of fallg nnmeﬂm{ely above Bonninglton Pool, Lots 2628 and 308. 'lhe head-

) _ at“time of investigation wis T7 feet on o length of 3,200 fect, and 42 00() horge-:

Cpower may be developed:

{d.) A canyon three miles and three-guarters from the moutl of the river (ue‘lr’_'
Thrums). The head at time of investigation was 42 feet in a distance’ ot 5,800,
feet; 23,000 horse-power may be dev eloped : :

(e.) A site at. Granite” Bridge, six miles below Nelson, which h_z_Ls not vet been
1nvest1gated .

In making these estimates, the asecertained head has been taken ag effective head This:
may or may .not be the case, according to the nature of.the works that may be constr ructed,
The I'OW-Wate:Lf_- discharge has been ‘assumed to be 6,000 second-feet. ;

Gauging-stations have been established, and arrangements made for continuous readings,
at Brilliant, Thrums, and South Slocan, and at Crescent Valley for the Slacan River.

. Nome of the tributaries have been 1nvest1°'ated The Slocan River is the only one’ of.
1mpmtzmcc on the ground covered:

- PEND D'OREILLE RIVER.

 Pend @Oreille River, also known in the United States as Clarke’s Fork of the Columbia,.
has its sonrces in: (@) British Columbia on the western slope of the Hoeky Mountains, approxi-;
mately ‘at 114° 52 west longitude, and 49° 20’ north latitude, whare: it is known as the Flathead:
Rlver and (b) Moutana, near Helenz, 112° 20’ west longitude, and 46° 85 north latitude, anﬂf
ig known under various names aceording to loeality—Clarke’s. Fork of the Columbia and Mlssoula,
River being best known, : S

The Flathead River after leaving Flathead Lake (area, 207 square miles) joins the Missoula--
River in Mizsoula County, Montanz, and, flowing in a north-westerly direction into Idaho, drains.
Pend d’Oreille Lake {area, 129 squﬁre milés). Continuing in & westerly direction, it is joined:
near Newport by Priest River, which draing Priest Lake (area, thirty-three sguare miles), and:
entering Washington, fows in a northerly direction into British Columbia, which it enters inm
West Kootenay at 117° 23" west longitnde: From this point it flows 1614 miles until it joins
the Columbia River at Waue‘rﬂ,, a quarter of a-mile north of {he International Boundary-line.
The total avea drained is 25,300 square miles. :

Asg far as Metaline, it flows through a level country‘and is mavigable. Between Metaline
and the International Boundary it flows through the Zee Canyon. From this point its course’
lies 'through a succession of canyens where navigation is impossible.
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During. its course of 1614 miles in British Columbia it has a fall of 428 feet. The discharge
from: this: uveL on October 11th was 10,232 second-feet, and on November 15th, when, owing to
heavy. rams “the: gauge: qhowec‘i a-rise of 1.25, the. dlscharge wag 13,084 second-feet,

The_re are-not any distinet falls greater than_ 10 feet in height on this river, bul in several
places they:oecur in close proximity, thus marking the most faveurable power- -sites ; ‘though,
owhig to the heavy general grade, power could be developed almost every mile. The heﬂ,d would

“be, compamtlvely low, which, however, is amply compensated for by - the-great volume. “A
detmctmg featme in this connection is the great difference that exists between high- and low-
water levels, varying, according to the nature of the channel, from 15 to 40 feet.

" Three places are particularly suited for ‘the development of power. They are:— .

{@.) At the junction of the Salmon .and Pend d'Oreille Rivers, with point of diversion .
. - on Lot 9284 and power-site on Lot 7785, 'where 48,000 horse-power may be:devel-
oped. Head, 74 feet: :
(D.) At 15-mile, with peint of diversion on Lot 7735 and power-site on Lot 9525, whele
20,000 horse-power may be developed. Head, 47 feel: _
(c.) At 9-mile, with point of diversion on Lot 9428 and power-site on Lot 51‘77 Where-
29,500 horse-power may be developed. Head, 44 feet, ; :

Frem the south-west corner of Tot 5127 there is a fairly revular fall of 145 feet in four ]
miles, on any section of which power may be generated. _

In making these estimates, only the ascertained head, dur1n°‘ the months of September
October, and November, has been. taken-into consideration, In every case this ean be increased
by the construction of a dam at the point of diversion, and the possible development increased
by the extra head thus gained. The height of any such dam would naturally depend on- the o
amount of power required and the quantity of water it is proposed to divert. . -

The low-water dizcharge has been estimated at 7, 000 s;econd feet though the lowest measure—-*
ment vel taken gives 10,282 second-feet.’

“ Phe’ lowest stage of the river is said to occur in Tebluary ‘and .systematlc measulements'
are bem"_contmued in order to determine the regimen accurately.  Flathead, Pend d’Oreille,
and Priest Lakes afford unequalled storage facilities. - One foob of storage in each of these lakes
would give a discharge of 1,000 second-feet for three months,

At T-mile, on Lot 5127, very extensive gold-mining works were installed about ﬁfteen years
ago.” They congisted of three turbines actuating three rotary force-pumps, which, in: tum,‘
served five monilors used for hydraulicking. They were closed down after working for suf
days: - The works and plant are still in place.

Though the Pend &'Oreille shows such a great ndaptablhtv for power development, thele'-
is not any visible market in the immediate vicinity. The possibilitics are:—

(1) Mining.—The reguivemenis in the Sheep Creek District may be set down as 4,000
horse-power, with a gradually increasing demand. The Metaline District in Washington may
also -prove a future consumer.

{2,) Electric Traction.~The Canadlan Pacific Railway has nearly completed the location
of a line from Trail, southwards along the west banl of the Columbia River, and crossing at
Waneta, up the Pend d'Oreille Valley as far at Metaline, where it joing the Idaho and Washing-
ton -Northern Line, which in turn comnects with the Spokane International Line at Clagstone
Junction;  Thig scheme includes & branch line from the mouth of Salmon River to serve the.
Sheep Creek Mining District. This line, if built, will be most faveurably situated for electri-
fieation..

The settled lcmds of the Pend d'Oreille Valley lie entirely on the morth bank and do nob
need nnwatmn, the rainfall being adequale. They are, generally spewkln situated so high
ahove the wate1~1eve1 mostly from 400 to GO0 feet, that access to the river is diffcult. Were
1r11gut10n neeessary, it eould not be provided ccononncal]y from this source.

The lands (area, 20.6 square miles) enclogsed between the south bank of the river and the
International Boundary, are densely timbered, and, w1th so much water-power available, consti-
tute a valuable pulp proposition.

Dxtenswe limestone-deposits oceur 1n the valley Whlch mlght form the foundatmn of an

4 important cement-industry, - Sl

N Investigations on the river have been completed as far as condmons pelmzt There remains
to be ascertained: (e) he fiood-levels; (b) the discharge at various heights; and arrangements
have been made, having this in view, as changes in the river give opportunity.
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A permanent metering-station hag been established on Lot 7193. It consists of a 1%4-inch
cable securely anchored on each side, and baving a clear span of 610 feet aund a stay-cable of
% meh digmeter:of an equal span 50 feet farther up-stream.

~In. addmon to the use for which it was installed, the main cable will facilitate the passage
of the river for fire- plotectlon purposes. The nearest bridge is ten miles distant, and the river
is 1mpass*1ble by boat at-any but low-waler stages.

G;aucruw-sl:atmns were - established at the mouth of the river, at the metering-station, and
near the mouth of the Salmon River. Arrangements have been made for the continuous reading
of the: two. former; theilatter is-too far from settlement to be read regularly, but was of use
during the investigations.
'I‘RIBL TARIES OF THE PEND D'OREILLE TIRIVER.

‘With the eteeptlon of the Salmon Riv er, the tributaries of the Pend d'Oreille are 11111m1)01t-
- ant. ’l‘hey are:—. :
- North Bank from West to Rast.
{Lot numbérs indicate location of junction with Pend d'Oreille River.)

Four-mile Ofeelr (Lot 7192).—Of no industrial value, and during summer and autumn only -
gufficient for domestic p’ﬁrposes; short and precipitous in ifs course.

Seven-mile Creek and ils Tribulery, Myers Guich (Lot 5127).—Of no indusirial value, and
© during- snnumer and autunm only suﬁlcaent for domestic purposes; short and precipitous in its
conrge.

) Nine-mile Creck (LoL 7:41) —Suflicient for domestm purpnses only, It is dettled for a
- distance.of two miles and a half. :

Twelve-mile Creek (Lot 7191).—Discharge in October % second-foot. Of no industrial
value.:

Fifteen-mile Creek (Lot 8190).—Discharge in October 1.2 second-feet. Valley seitled for
three miles,

Sizteen-mile Creek (Lot T185).—Discharge in October 1.7 second-feel. - It parallels Fifteen-~
milé’ CLEBh and drains some of the same settled lands,

Salmon River (Lot 9750) .—Rises in the mountaing south of the West Arm of Kootenay Lalm_
and ﬁowing generaly in a soulhel}y direction for thntv—elght miles, joins the Pend d’Oreéille
_River at a point: two miles and a half north-west from where the latter stream enters Brifish
Oolumbia from Washington.

+The drainage-area i3 considerable, embracing 483 square miles in British Columbia’ and
elghty square miles In Washington, in which ‘Btate the South Fork rises.

. The discharge on October 26th was 404 sccond-feet, and on November ldth, when a rise of
sevenwtenths due to heavy rains, occuned the discharge was 950 second-feet.: The discharge
will probably tall to & much lower figure as the winter advances, most of the sources being
_ situated in altitudes ranging from 4,000 to G000 feet. The snowfall is reported to be heavy,
and this, combined with the great drainage-area, should bring the flood-discharge up to from
2,000 to 3,000 second fect.

“The Iower three miles is in deep canyon, and the bed of the river is difficult of access, the
mountams riging precipitously on each side to a height of 2,600 feet. There are not any actual
falIS, but' the water-grade being heavy, the conditions for power development are favourable.
On one favourable site with point of diversion on Lot 9282 and power-gite on Lot 9182, with an
" assunied low-water d1scha1"e of 300 second-feet, 5,000 horse-power may be cleveloped with head
185 feet.

Investigations on this river had only reached from its mouth to Sheep Creek when they
wore closed down for the season. As o consequence, the exigtence, or otherwise, of storage
facilities has not becn determined, but it is reasonable to presume that they do exist in such a
varied country. Systematic measurements are being continued in order that the low-water
dlscharz,e may be deter mined,

The total fall from the junction with the Pend d’Oreille River to mouth of Sheep Cwek is
514 feet,.nud the distapce-twelve miles. Between the South Fork and Sheep Creelk the land
is compaldtwely flat, and is heavily timbered, mostly with cedar, and many treeg run fo 8§ and
10 feet in diameter.
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40 DerapryeNT or LANDS: 1913.

South Bonk from West to Bast,

Cedar Creek comes in on the Nelson and Fort--‘Shéppier Railway lot lying belween Columbig
River, Pend d’Oreille Itiver, Lot 9408, and the International Boundary-line. It rises in the State
of Washington and flows.in a northern divection, It iz well settled in Washington, and a con-
slderable quantity of hay grown in the valley finds a ready market in this Province. Its course
in British Columbia is 1,800 feet in length, and it runs through densely timbered land in which
there is a fair proportion of good cedar. At its junction with the Pend d'Orveilie River a placer
lease is being worked. ; : :

All the water in the stream, which in September had a discharge of 0.7 second-feet, is being
used. The point of diversion lies in Washington, 1,600 feet south of the International Boundary-
line, A good wagon-road traverses the valley on the United States side,

Bewr Crecly (Lot -7742) rises in Washington and flows north-westerly for-about two miles
and a half through timbered land-.after entering the Province, Discharge in September, 3.8
second-feect, No settlement. ,

Bigh Creele (Lot T734) riges in Washington and flows north-westerly for about five miles
through densely timbered land after entering the Province. Discharge in October, 5.3 second-
feet. No settlement. There are mines on the headwaters in Washington.

Fraser Creek (Lot Ti28), Machenzie Creek (Lot 7729), Harcowrt Creek (Lot 7729), and
Russien Creek (Lot T733) have inconsiderable flow "and are usgeful for domesuc purposes only.
They are on timbered land

LowrER MAINLAND SperioN oF THE I'BASER RIVER DDRAINAGE-BASIN. -

Measurements were faken to ascertain the low-wate_r discharges of the following streams -
Traser River, Chehally River, West Fork Chehalis River, and Silver Creek.
The results are shown in tabulated form on page 106. i

VANCOUVER ISLAND.

Measurements of certain streams on the east and west coasts on which power possibilities
are known to exist were taken, but the conditions were not favourahble for further investigation.
The work has now been resumed and will be prosecoted systematically.. The resulfs obtained
are shown in tabulated form on page 1086, :
The two coasts are given undeL separate headmcs
"I have, etc,
‘ ¢. Gray DONALD,
Iingineer 4w charge of Water-power Investigation.
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DESCRIPTION OF WORK AT HYDROGRAPHIC STATION NEAR NELSON.

- By H. F. MEURLING.

Comptroller of Water Rights, _ Deeember 19th, 1912,

' Victoria, B.C.

SIR,—'—Aithdug}i my work does not come directly within the scope ‘of that undertaken by the
‘Water Rights Branch, as you have requested that I give a few details which might be of interest
to the general reader in connection with the hydrographic work being done on the Kootenay
River near Nelson, I beg to submit the followingi— . -

s station is a boat-station—that is, the obgervations are taken from a beat anchored: by
means of & rope to 4 wire cable strung across the channel. The siretching of the cable across
imvolved considerable labour on account of the velocity of the eurrent at the time, and the léng_th
of the -span, some 1,200 feet. - : : :

Before the wire eable could be stretched across 1t was necessary to establish communication
between the two hanks-hy means of a rope. This was done in the following manner: The end
of the coil of rope was made fast to a tree on the south bank, the slack being carried along
the'side of the cliff clear of trees and other obstruefions which lay between the two banks.
Thé coil was then placed in the boat, which was manned by two good oarsmen and myself
ready. to pay out on the rope. The boat was rowed up-stream for some bundred yards, then
turned gharply toward the other bank, and by paying out the rope as fasi as the current’and
the speed of the beat could take it, we managed: to make the other end fast to a tree ‘on the
north bank. before the current had obtained full force on the same. -

We failed:three times to make the north bank-and had to let go the rope, not being: strong
enough to hold it against the force of the current; and twice we lost part of the rope.because
of the;curr_entf'coiiing it around submerged roeks, compelling us to cut it so as to save al-least
part of it. e _

The station had to be located at a point in the river where the waters are always agitated
and where any work in a boat is aceomplished under difficult circumstances. T was fortunate,
however, in having the help of several young men who had- heen accustomed to sport-in boats
and sailing-craft, and were capable of being taught fo work in hoats as well, but I must’ confess
to a feeling of reiief when it was done without the slightest accident.

After having brought down wire cable on its reel, double and single blocks and tackle, and
having picked out a growing tree on each: bank to hold:the cable when in position, I rigged up
a system of double blocks on the north bank through which the eable could run from its reel
Two relinhle men were stationed there to pay oubt om the same. - I then made the end:of the
rope fast to the cable about 100 feet in from the end, and gave a sign to six men on the south
hank: to commence pulling on a system of double tackle rigged up there for that purpose,

This was at 1 o’clock in the afternoon, and from then until just after 8 o'clock the meén
nad one of the hardest day's work in their experience before the end of the cable was brought
on thé -eliff and made fast for the day. : o

.Next day I rigged up additional tackle on the north bank and stretched the cable free of
the water, equipping if with a line hung on clips. This enabled me to shift the anchorrope to
any desired position on the cable, and the station was now ready for use. e

“The welight of a cable suspended in this manner and the tension to which it is subjected
necessitates some kind of a deadman to steady any tree or derrick erected, especially where
the cable must be made fast about 25 feet up on the tree, as in this case. However, as both
banks were rocky, it was not practical to sink such an anchor, and I therefore rigged a systém
of double tackle, making the same fast to sling strops tied to the iree at the base, and a suilable
height for carrying the cable. In thig way part of the fension was brought to follow the
frunk of the iree, and not the horizontal line of the cable. :

“fPhe gecompanying table of an observation taken at this station shows the system used’in
caleulating the velocity and. discharge of the whole secfion: from the measured velocities. and
sounded cross-sections.  {This table is shown on page 120.) -'

On aceonnt of the swift 'water and lack of time, it was found impractical to use the cormmon
method of taking observations—I.e, dividing the cross-section of the stream, or rather the eablé,
into 20- or 25-foul sections and observing the velocities at each. After making a sindy of the
conditions, and with the knowledge gained from former experience with flowing waters, 1
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3 Geo. B Varer RigHTS DBRANCH. 43

decided to use an old system which I had used on the Congo River in Afriea, and which I had
found would give very good results for practical purposes, where tlme and money are of
consequence.

This’ method consists in confining the observations taken to vital points—that is, to points
where, for some reason or other, the velocity of the current changes. Selection.of these points
requires experience and a knowledge of the bottom and other conditions., Xrom velocities thus
taken the probable increase or decrease from point to point may be calculated, and thus prokable
values for the velocitiés in® theoretical 20-foot sections may be oblained, and from the latter
the. discharge of the 20-foot sections is calculated. By summing them up, the discharge of the
geetions as o whole is obtained, as well as {he mean velocity of the seetlon. - e

These. values: of discharge, mean velocity, and area—the latter being caleulated. from the
profile of the cross-section obtained by sounding—are then. plotted on cross-section paper and
respectively joined Into curves ealled -the rating curves of that.station. From these curves the
discharge, mean velocity, and area can be obtained at any stage of the water-above low water.
I append a copy of the rating curves for this station as far as they are completed—Ile., 4 feet
above low water. Observations were taken below this stage, but are not vet caleulated. The
curves as shown are based on measurcments which cover the full rise of the water this year,
as well as the probable values for any furiher rise. (See dotted curves, page 42.) :

A study of these curves shows that the ohservation on May Gth gives a greater value for
the discharge at 4 feet ahove low water than what may be expected at the same stage in
September or October, judging by the value given from the chservation on August 23rd. Thig
is only natural when it is remembered that the observaiion on May 6th was taken during flood,
and the one in the fall during ebb, and that the velocity and thereupon depending discharge
is greater at flood than at ebb. : ' '

The mean velocity curve shows that somewhere down-stream from the station, and near
enough to affect the fow at the station, there exists a bar, tending to pond the water flowing
against it, and that this ponding is effective to a certain depth, or rather elevation. Ilaving
sounded and investigated the bottom and conditions below the station in connection with my
other worlk, I find that there iz in fact an cbstruetion of this character, and it ig this which
forms the rapids. The elevation of the crest. of the obstruction eorresponds to a depth of from
6 to 7 feet above low water, showing cause for the form of the veloeity curve to that stage, after
which it resumes its natural form. The area curve is ‘practically a straight line, showing that
the eross-section is constant and does not undergo any change from high to low water, or vice
versa. o ' .

A few words should perhaps be said about the soundings made in the vicinity of the station.
Thig is ' work which requires both good judgment and practice to give fair results in swift waters.
The method nsed was as followsi— .- .o .

The»instrument-station%a nub connected with some kanown point, such as a gection or lot

corner, by a traverse—was chosen go that the angle of sight from the telescope should make as
small an angle as possible with the horizontal. When everything was ready, the lead having
been checked, the lead-line checked as to stretebing or crimping, and the range established, the
boat, manned by four men—two oarsmen, one sounder, and one rodman and recorder-—was sent
out. -
"Phe hoat was then rowed mp-stream past the range and was carried by the current down
close to the range. At the proper mome’nt a sign was given from the instrument to steady
the hoat, and, following further signs to row wup or drift down, as the case might be, it was
placed and kept on the range by the boatmen. At this juncture a gign to heave the lead was
given, and, the rodman having &t the same time raised his rod, the distance was taken by stadia.
This operation had, of course, to be repeated several times, until satisfactory results were
obtained.

" When the depth had been read on the lead-line, it +was, if the distance was too long te
communicate direct with the instrument, recorded by the rodman, and the boat was then ready
to move farther out. The greatest difficulty I had was to teach the men to heave the lead
standing up in the boat. “rrhis takes considerable practice in rough or swift water, and requires
men used to work in a boat, who are hard to find at an inland station such as this.

I have, ete.,
Hagry F. MEURLING,
Civil Engineer.
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~SUITABLE ‘DESIGNS FOR SMALL HEADGATES.

By Teep, (. SCOREY.

{The author of the following Jetter has had mueh practical experience among the irrigatory of
Wyoming; it is therefore hoped .that his recommendations upon.simple headgate . structures may
be of some use fo the water-users of Dritish Columbia.. The letter is written with a knowledge of

Rritish 'Columbia conditions.) : .
L ‘Wasaingron, D.C,, December 5th, 1912,
Drear Me. Grunsky, —Regarding small lateral headgates-and delivery-gates, Dr. Tortier tells
me that your conditions are-about the same as they are in Colorado and Wyoming, the canals
taking water from mountain-streams which do not ecarry heavy silt except in times of flood,
I"would not advise trying to embody a measuring-device directly in the gate structure, but
would put a Cippoletti weir from 20 to 50 feat helow the gate, In a straight channel, at a point
where the velocity towards the gate can be reduced; either by bafie-boards or by widening the

Design for
+ Small- Lateral Headgate.

L
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~ Capacity fo about 15 ¢ #. per sec.
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diteh above the weir so ws to form g pool. A measnrement directly in the gate structure is only
ai:;proximate, as there are so many conditions of velocity, contfaction, eddies, ete., that the
present data as expressed in formulm derived from experiments ave uol Lased on the conditions
usually found-in a gate structure.
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A% points where small heads are to be delivered and if is desirable not to break the con-
tinunity of the canal-bank, T would suggest a tube of ordinary sewer-pipe with a small wood or
iron gate. ‘This type of gate is found In Bulletin 229 of the Office of Experiment Stations, United
States Department of Agriculture, and is guite extensively used throughout northern Colordado.

| @ : p
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Design for
Small Farmers Headgate.

Capacify fo about 4 oL, per sec.
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Aréa C Scobey. krigation fngr

It is best to make the wood or conerete face conform to the position the eanal-bank will assume
after some years of operation—that Is, nearly vertical at the water-line, but with a flatter slope
at the hottom. This ig the general form that canal-banks assmme after some years of operation,
and after weeds and grass have grown on the tops of the levees.

I am enclosing plans of two siyles of wooden gates. I have assumed {hat you would not
want to install concrete in the beginning hecause of first cost. It is also probably better in a
new country to put in wood, for the reason that the system ften years from now may demand
the gates to be of a different size, or placed at far different points in the canals becanse of the
changes in the plats of land. Wood will last for a period of from ecight to twelve years, and
by that time the operating department of any system can fully determine more exact data with
which to install the permanent structures.

One of these plans covers a small Tarmer's or consumer’'s headgate, and will deliver up te
about 4 second-feet in the farmer's ditch below the gate, under favourable conditions of grade

Report of the Water Rights Branch, 1912



46 DEPARTMENT OF LANDS. 1913,

and size, and assuming that the water in the Iateral leﬂdmg to.the gate ig of such a clepth that
the gate-hox can be kept full of water.

You will note that the two inside planks of me fxont wings oxtend ingide of the inner face
of the:side - walls 1 inch, - This forms the front guides. Alge the two planks in the front cut-off
wall under the floor extend up in front of the foor-boards 1 inch. This will make a tighter gate.

There will be a tendency to disregard the dapping of timbers, but the added stiffness will
" more than repay for the few minutes neecessary Tor ihis work.

I suggest that the holes in the stem be glightly staggered, so that there is uoL g0 much:
danger of the wood splitting out and the holes connecting up into a long slot. If the holes are
made % inch in dizueter, with their centre lines staggered 1 inch, and the hole-in the cap at

. the top of the gate-guides be made 3 inch in diameter,.there will be play enough so that a
. Y-inch iron pin with a iintr at one end can be inserted. - If a lock iz desired, the end of the
pin can be punched for & thin- tongue padlock after the pin has been slightly flattened at the end.

The oiher plans gshow a box struclorve 3 feet wide and 3 feet high. A bill of lumber and.
iron is given for the gate as shown, and alse for exactly the same kind of construetion for a

: gate 4 feet wide and 3 feet high, and for a gate 4 feet wide and 4 feet high.

I would not recommend using the same construction tor greater dimensions than those just
mentioned, as the sills, posts, and caps should be made heavier, and the cut-off walls should
extend farther down into the ground. . A sandy soil may demand greater depth for the last-
mentioned walls and wings than I have shown on the plans, even for the small structures.
‘Buch things as this must be decided for eaclh case. In southern California this type of box is
made of l-inch redwood for the sides, bottom, and wings; but for your Iumber T would not tse’
-any timper lighter than 2-ineh stufl, as herein indicated, since it will be subject alternately to
welling and drying, and the 1-inch stu{lf will warp badly under these conditions.

A greal deal of the general success of the gate. structures shown in both of fhese plans
“depends on the dirt around it being well puddled in—that ig, shovelled around. the structiure
while water is at band, so that the dirt may be well tamped into place as mud. There is very:
little danger of such a gate “ going out,” whereas if dry dirt is placed around the gate the whole
box i liable to be washdd outk.

If you find that it is not convenient to malke the stem for the Iateral headgates of T-iron,
‘then it may be made of angle-iron with almost the same degree of satisfaction, and you will
find the cost of boring to be less than for a T-iron.

The advantage for {his type of gafelift is that the stem does not need to be double the
length of the height of the gateshutter, and alse the guides do not need te extend twice the
'hoight of the shutter, for the reason that there are no holes through the shutter through which
water will lead, and the gate is supported from behind.

The ditch-tender i3 furnished with a short iron crowbar, about 2% feet long, which he
inserts under the notches in the back of the iron gate-stem and raises the gate by prying on
the foot-plank, As a rule, the gate can be lifted by hand, the bar being used only when the
gate sticks. : :

I believe that this covers ag much detail ag 18 possible at long range. It ig nearly impossible
‘to standardize structures so that there will not be minor changes dictated by local conditions,
and this must be borne in wind by any one building gates after standard plans.

T'rusting this data will be of some service.to you, .
Frep, €. ScoBEY,

Irrigalion Hngineer in ch_wrge of U.8. Irrigation Invyesligaiions
' in the State of Wyoming. S
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FAarMER'S HEADGATE, . CAPACITY TP TO ABOUT 4 SECOND-FEET - (DEPENDING ON GRADE AND CONDITION

OF THE DITCH BELOW TIIE GATE].
Bill of Zumber, -

TUse. " Pleces. © Dimensions. TFeet, B.M.
Side hoards ....vvii i 4 2% x 12" x & 40
II0OT e i nraeananan . 2 27 x 12" x B 20
Front wings .....ooevivvnn.. 4 27 x 12" x 4 32
Pront cut-off wall .......... 1 27 x 127 x 2 3 5
. i B eeeeeeenn 1 2" = 107 x 27 37 4
CBD veeerer v ineeriennnnsens 1 2" x 4" x b 107 4

Joist i i e 1 8" x 4" x B 10" 6
Gate-posts «.. i inn 20 3" x 4" x & 8
Cap for gate-posts ........... 1 2" x4t oz 2 1
S e 1 8" x 4" x 27:8” 3
CAD v i 1 2" x 4" x 278" 2
POSES v it 2 2" x 4" x 1V 11”7 3

Lowsy wings ..., ... . ... 2 2" x 12" x 2 6” “10
Cut-off sill ... o, 1 2" 56" 5 8 1
[0 U . 1 27 x 4" x 37 8" 3
BoltS ivnii i iiniannan 2 %" x 6" ..
Gate-stem ......covnven. e 1 2 x 4" x5 3
Gate-boards ............ SR 2 17 x.127 x 23%%" 4
g e ree e S22 17 x 107 x 2° 4
Total feet, BM....... 155 -

< Two bolls %" x BY, with washers for each end.

HEADGATE TOR SMALL LATERAL., CAPACITY UP TO ABOUT 15 SECOND-FEET (DEPENDING ON GRADE

AND CONDITION OF THE TATERAL BELOW Gamk).
(As per Plang in Drawing. Bottom, 3 feet wide; sides, 3 feset high.)K
Bill of Lumber. S

Use, Pieces. Dimensions, Feet, B.AL

Ride boards .....vvviuvunnn, G 2" x 12" x 6/ 72
Floor vvvv v v enasiaaniaanan 3 27 x 12" x ¢ 34
Front wings ... .ocvevivavinn 6 2" x 12 x 5 BO

Front eut-off wall ........... -3 " 127 x o 12
Jolst ..o, P 1 2" x4” x 9 6
¢ O I 1 8" xd4" x 4 4
sy ek earare i i 3" x4” x 3 4" 4
Posts hvnn e renennvenennns 2 x4 x ¥ 6
Cap (front wings) .......... 10 3" x4”" x 9 9
Lower ‘wings ......... ... ... 4 27 x 127 x 5 - 40
Lower cut-off wall .......... 3 2" x 12" x 2 12
Joist o0 e 1 7 x3" T 5
Posts ...oviiiiiniiniinans 2 3" x 3" x & 1114" 5
CHD vt iiiii s 1 3 x4 x 7 7
Front guides ............... 2 2" x 4" x 20107 4
Rear guides ... .ovnvniinni, _ 2 3" x4 x 3 2 6
Footplank ......... ... ..., 1 3 x 10" x 3" 8 10
Gate-boards ... ... el 1 17 x 10" x 27 113" B
i e 2 17 x 127 x 29 1115”7 6
AN 2 17 x &" x 27 107 4
v e 2 1”7 = 63" x 2° 107 4
5 eeeeaaeaaeaadae 1 27 x 6" = 28 107 3
Total feet, B.M....... 318

T-iron—Ome plece 4” x 4" x 3" x 3’ 27, hored as per detail.
Boltz—=S8even 36" ® 414", with washers foc each end. "
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HEADGATE FOR SMALL LATERAL.

AND CoNpIrToN oF LATRRAL BELOW GATR).
{As per Plans in Drawing, except 4 feet wide instead of 3 feet wide.)

CAPACITY UP TO ABOUT 20 SECOND-FEET (DEPENDING ON (JRADE

TUse, Pieces. Dimensions. Feet, B.M.
Side boards ... 6 2" x 12" x ¢ 72
Bloor o iein e 4 27 x 127 = 6 43
Front wings ....o.ovenenunn (] 27 x 12" x b’ 60
Irront cut-off swall .......... 4 27 x 12" x 2 16
Joist i e 1 2" x 4" x 10 T
51 I 1 3"z 4" x B B
Sy e eenaeaeer ey 1 3" x 4”7 x 4" 4" g
Posts ©. i e 2 3" x 4" x 3 B
Cap (front wings) .......... 1 3" x 4" x 10 0
Liower wingg ... viuiniernan 4 2 x 12" x B 40
Lower cut-off wall .......... 4 27 x 127 x 27 16
B o T 1 3" x 3" x & 6
oSt e et 2 87 x 3" x 2" 1115"” 5 .
Cap {(lower wings) ......... 1 3" x 4" x & 8
Tront guides ....vciiieaeans .2 2" woA” x 2910 4
Rear guides ... ccvivninains 2 3 x4” x 32 6
Foot-plank ....ccevueaoaot. 1 37 x 10" x 47 8" i3
Gate-boards {front) ......... 1 17 x 10" x 8" 111" 4
4y eeeeaenas 2. 17 =127 .8 111" 8
o (back) ......... 2 17 x 107 x 27 107 5
i B e 2 17 = 108" x 28 1067 5
i, v e 1 2" x 6" x 20 10 3

Total feet, BM.......

o
3]
I

T-iron—One piece 4” x 4” x 3" x & 2", hored
Boltsg—Neven 34”7 x 414", with washers for each end.

HEADGATE FOR LATERAL.

as per detail.

CAPACITY TP TO AROUT 28 SECOND-FEET (DEPENDING
CoNDITION OF LATERAL BELOW (GATE}.

o CGRADE AND

(As per Plansg in Drawing, except 4 feet wide and 4 feet high instead of 3 feet wide and 3 feet
high. Cut-off and wing walls 1_1’001: deeper).

- Total f_eet, BM.......

Tse Pieces. Dimensions, Teet, B.M.
Side boarda «v.vveerianenn 8 2" x 12" = ¢ 08
TIOOT ¢ nmeeeiesenaeeeennns 4 27 x 127 2 6 48
Fronl wings ..o.cvvvnnennvnns 6 3 ox 127 x T 24
Front cut-off wall .......... 4 2" x 12" x 3 24
TOISE weie i ie it ee et 1. 27 x 4" x 10 i
13 M 1. 3" x 4" x b 5
i et ereraee s 1 A x 4" x 47 4" 5
POSEE vurnrmiine e inianas 2 3" x 4" x & 8
“Cap (front wings) .......... i 3 x4” x 10 10
T.OWer WINZS +vevvvonnrannns -4 2 x 12”7 x v 56
Tower cut-off wall .......... 4 . 2 x 12 x ¥ 24
Jolsl o iuin e i e 1 B x 3" x & 8
Posfs vuvererronrinneenennss 2 37 x. 8" x 3" 1114” T
Cap (lower wings) .......... 1 3" x 4" x & 8
Front guides ............... 2. 27 x 4" x 3 107 5
Rear guides . .....o.ouinuns 2 A x 4" x 4727 8
Foot-plank ....0...ovonvaan 1 3 x 10 x 4 8 13
Gate-boards (fromt) ......... -1 17 x 107 x 8 1116" 4
TP W eeararais 3 17 x 712" x B 1114 12
. (back) ......... 2 17 x 10”7 x 8 10" 7
" o eeeeeen 2 1”7 x 108" = 3 10”7 7
. e 1 97 x ¢ 'x 8 10” 4
448

T-iron—Qne piece 47 x 4” x 8" x 4 27, bored
Bolts—Seven 33" = 414", with washers for each end,

as per detail (for additional foot).
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WATERSHEDS OF BRITISH COLUMBIA.
" THEIR CHARACTERISTICS AND POSSIBILITIES.

INTRODUCTION TO REPORTS OF ENGINEERS OF THE WATER RIGHTS BRANCH.

The ficld-work which has begun pursuant to the “ Water Act” of 1908 in connection with
the investigation of rights held under old records has now been carried into many of the more
important drainage-basins of the Province, especially those south of the Railway DBelt. The
engineers conducting this- field-work have collected a rich fund of information, much of which
will be of interest to those desivous of becoming better acquainted with the physical geography
of British Columbia.

Aside from the work of a purely technical character, such as the surveyzm of lands appur-
tepant to: water records and the measurement of the flow of streams, the investigations have
necessitated the gathering of many practical and interesting faects. It is {hege facts, particu-
larly, which it has been the aim te collate in the reports . of the engineers appearing in the
following pages.

‘It:should be noted that each report as originally filed was :accompanied by such stream-
measurements a8 were available. TFor the sake of the conlinuity in -the description, this
tapbulated matter for all the districts Las been grouped and printed separately at the end of
the reports. - A reference is given iun each case, however, to the page on which the hydrographic
-data for the'particular valley or drainage-basin will be found.

For convenience in reference the same arrangement has been adopted in all the reports,
and ig ag-follows:—

(1.): General physical characteristics:

(2.)- Timber and vegetation:

(3.) lrrigated and irrigable areas:

(4.) Boil:

«5.) “Temperature, precipitation, and altitude:
(6.) Utilization ot stream-waters:

: (7.) Nature of Surveys.

" A question will be likely to arigse i the minds of readers concerning the relation of the
above topics to water administration. Yet there is not one that does not come either directly
or indirectly within the scape of the preliminary work that is necessary before adjudications
can he made under the Act of 1808, Long in advance of the time when the Board of Investi-
gation is to have itg sittings in any particular valley or district, the engineer is sent into the
- field ‘and pmceech ‘to gather the evidence which is to enable the Board o arrive at ity judgment.

- He must, of necessily, gpend considerable time in one localily, and. he I8 ‘this enabled to
beconme thoroughly familiar with its physical features, Tis first’ work is usually to locate points
of diversion. LFrequently ditchos are not yet constructed, and he must then follow the creeks
and travel acrogs the country beyond the heaten trails or roads, ILikewise, in eqhmatm«
1rr1"able areas, e must often penetrate a rough and timbered ecountry with his lines.

e must algo estimate the cost of clearing the land of its standing timber or stumpage, and
must report upon the general slope and the smoothness or roughness of the surface. These
facts are required in order to enuble the Board to fix a time in which the owner of a water
record, or licence, shall complete his works and bring his 1and under irrigation,

4
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The soil must also be investigated by the engineer in respect of its physical properties to
assist the Board in arriving at a proper duty of water. It is plain that a soil composed of a
coarse, sandy loam, with a gravel subsoll, will require several times more water than a heavy
clay soil with a hard-pan a fexw {eel beneath the surface. TYet so [requent are the changes that
the engineers often report three or four different grades of soil in a small vailey. .

The crops grOW}i are to be reported upon. It is evident that in a district that is set out to
orchards a higher duty of water (which is another way of saying a smaller guantity) will suffice
than for lands planted to timothy and clover or alfalfa. Again, land which is planted fo
garden-truck and intensively cultivated will reguire more water than that upén which hay or
grain Is grown. While the latter crop Lecen es one or two ixrigations, the former is periodically
watered throughout the season.

Precipitation is to be congidered. It is imwportant to know not only the annual rain and
snowfall, but ifts distribution throughout the months of the year, and cspecially through the
months when irrigation is practised. ™The object of {his is {o enalle the Board to decide upon
the quantity of irrigation-water which is needed fo supplement the rainfall. This is especially
important in a Province stch as British Columbia, within the bonndaries of vhich clearly
defined helts are found, some of which are cla‘ssed ag “ chy ” othem as ‘“semi-arid,” and still
others as * humid.” : : :

~Altitude and temperature data are not so closely connected with these investigations as the
factors already mentioned, but such figures as were easgily obfainable by the engineers have been
included in the reports which follow, in order {o complete the deseription. It is inferesting to
note that the ‘valleys ol British Columbia generally have a-much lower altitude than those of
the United States to the south, particularly Montana, Idaho, Oregon, Wyoming, and Colerado.
Much agricultural development in these States takes place above the 2,000-foot elevation, while
in+British  Columbia very litfle of the valley land reaches the 3,000-foot marlk, and most of it
is below the 2,000-fool elevation. It is thought that:-this difference, together with the nearness
to the oecean, more than compensafes, as far-ag agricultural possibilities are concerned, for the
more northerly geogra phical position of British Columbia.

“Perhaps the most important worlk of the engineer in- connection with admmistration under
the * Water Act? is the measurement of streams. -In many instances the problem of the Board
will be to divide the water equitably among claimants, and: it cannot do this intelligently -unless
. the flow of streams is ascertained; It is also necessary to have this information at hand when
the gquestion of granting a new right arises, since:the Comptroller of Water Rights is not
presumed to issue-licences in excess of the capacily of the stream. o

I reference to the utilization and conservation of the waters of the IP’rovince, the engineer
hag to play a part which will become more and more important as the years go by. In connection
with his reports upon irrigation, power, mining, and other rights, he must determine whether
the waters are used beneficially—that is to stay, without waste.  This necesgitates a study of
e customs of water-users. For instance, in the case of irrigation, farmers may be using the
continuous flow of many small streams, increasing the losses:by seepage, evaporation, and other
means, when by the system of rotation in the use of a larger stream the water could -be greatly
congerved. Such matters are bound to receive more attention in the near future when a shorlage
of water is genelally felt and the people cowe to realize the necessity for public supervision in
its use. :

I'16URES ON IERIGATION. .

This is the first attempt, even in a vague way, to collect figures which will indicate the
possibilities of the Province wilh respect to irrigated. agriculture,  The figures for land classed
as irrigable -are mere approximations, and being made by different engineers the personal
equation enters the ealeulation to a certain extent. It is the opinion of the writer, however,
that irrigable areas are more under- than over-estimated in a. new country, and that, with few
exceptions, the fgures in the table in the column headed * Irrigable” will be found to e under
the mark. rather than above it. : ' '
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TRRIGATED- AND IRRIGABLE AREAS.
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T'raser River Valley in Railway Belt and Thomp- . ) . ) )

son Valley to Spence’s Bridge .............. 2500 T2,700 2,150 353,000
Part of Thompson and Bonaparte W’atmshcds B C A B LU -,S‘)‘) : 8,200
Part’ of Nicola River Watershed ......... 00000 S 2100 (oo 388 1870 - 18,000
Part of Okanagan Watershed near Vernon...... 2,400 ] 700 17,000 48,200
Part of Okanagan Watershed near Kelowna. oL TE0 ) 400 9,632 30,000
Part of Okanagan Walershed west side of Iake 1,006 1,000 6,875 - 54,100+
Part of Okanagan Watershed, Naramata 1o ' a1 '

H210) 1 E0i T D A S U 800 G0G 4,274 37,800z
Similkameen River \Vd(mshed in BUtlSll Columbia 2,850 1,700 1,396 42,100§
Part of Kettle River Watershed .............. 3,160 627 3,562 13,700
Arrow Lakes and part of Coluanbia RIVEI Water-

Y 0= [ e 3,560 378 . 2,331 3,700
Part of Wootenay River V\melshed \«\LSt of Sel— .

8 o T 2,600 100 T36I 00l
Slocan River Watershed ..ot 1,385 150 2001 2,100
Part of Upper Columbia Watershed ........... 1,500 1,500 1,0417 148,000
Part of Kootenay River Watershed east of Sel-

kirks and north of Wardner ........covuuuns 3,410 2,500 5,458 215,400
Part of Wootenay River Watershed east of the

Selkirks and south of Wardner ............. 3,050 1,352 8,511 81,600

Totals ...... e e eer e 52,955 14,705 69,832 [ 739,400

% Ineludes the Fraser Valley from Ruby Creck on the right banlk . and Jones Creck on the left bank
to boundary of Railway Belt below Lﬂlooet

1 Includes three Indian reserves {(Nos, 1, 9, and 10) totalling 28,777 acres,

i Exclusive of west side of Qkanagan River from Pentficton to Okanagan Falls,

%Onlv parts of irrigable land surveyed Greater part estimated,

|| These figures are not for comparison, as part only of the irrigable and irrigated lands were surveyed.

9 This fgure Is not for comparison, as a part onlv eof frrigated lands-was surveyed..

The above figures apply to such drainage- basms or parts of drainage-basing only as were
investigated by the engineers. The area of the enfire Province has been estimated at 895,000
square miles.” :Appm:umatelv 50,000 square miles of the above total lie within or south of the
Railway Belt, and up to date ‘the 1nvebt1gttmns of the Water Rights Branch have been confined
to this section. The territory’ embraced within the descriptions of thé watersheds, which are
to follew Tas-an area of about 88,000 square miles. Not even this latter area has been sufficiently
covered by ‘the envmeers to enable them to give figures for all 'of it, In short, the above figures
and estimates apply enly ‘to about 14 755 sguare 1:n11eb, or lesg than 4 per cent. of the entire-area
of the Province. ' .

It may be suggested by some that the area already investigated is the best part of British
Columbis. However that may be, it Is at the present time the most seftled part, excluding the
large cities of the Coast District. "On another page is feund an article by Dr. 8. Fortier, of the
Uni_ted States Department of Agriculbure, who, looking at the stubject from an entirely different
po,in't of view, leads'us to have confidence in “irrigation’s part in the future upbuilding of British
Columbia.” The ﬁgures given above w111 it is hopecl be an aélctztmndl (ugument in support of
the theme Whleh Dr. I‘01 tier has chosen : : :

PHYsicAL FEATURES AFFECTING IRRIGATION.
While  this Province, with its- wonderful comnbination of rivers, lakes, fimber - covered
mountaing, and sheltered valleys, offers rare inducements:{o a highly desirable class of settlers,

there are-factors to be reckoned with here which make it exceedingly difficult to launch irriga-
tion enterprises. The very rugged and broken character of the country, which is an asset from
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a4 geenic point of view, renders the puilding of ecanals and other irrigation structures more
expensive. The fact that the valleys are small means that fewer acres of land can be served
from any one system, and each acre must bear a larger proportion of expense in first ecost and
also in maintenance and operation charges.

The prineipal obstacie, however, to the rapid extension of agricultural and irrigated areas
is the timber-growth. It would probably not be far out of the way to estimate the clearing and
levellln"' of the average raw land in British Columbia to make it suitable for farming purposes
at $70 per acre. The removal of this growth constitutes one of the hardest tasks ahead of the
people of the Province, and one of the most pressing problems for the attention of the adminis-
tration. The clearing process, undertaken in the ordinary way, is a slow one, and even in those
ingtanees where tracts have been sold in subdivigions ‘and occupied by settlers only a hegmnmg
has been made. The average scttler clears only a few acres a year.

+ Therefore, while the soil is rich, the water-supply for the most part abundant, and the
clim_ate of the valleys generally suitable for the production of fruit, berries, and garden-truck
of a wide range, a little patience is needed on the part of the people of British Columbia to see
theu Province reach the high position agrieulturally which will cne day be attained

H, W. GrUNSKY.

REPORT ON PART OF WATERSHEDS O FRASER AND THOMPSON RIVERS.

December 30th, 1912.
Compirolier of Water Rights,
Victoria, B.C.

sm,-—Pursuant to instructions received, I beg to submit herewith a report on the watershed
of that portion of the Fraser River lying within the Railway DBelt, together with part of the
watershed of the Thompson River, from Spence’s Budge to the junction with the Fraser River,
investigated by me during the past seasoun.

GENDRAL PIYSICAT. CIIARACTERISTICS..

The section of conntry under review lies whelly within what Is known as the Railway Belt,
and comprises an area of approximately 2,700 équare-miles. The greater part of this country
is very mountainous, particuiarly that portion from the Town of Hope northwards to Lytton.
The canyon of the Fraser River begins at Yale, which was the head of navigation in the old
gold-mining days, and continues without & break to Cisco, a point five miles sonth of .Lytton.
There are numerous streams tributary to the Fraser River; the larger and more important
being, on the left bank, Jones Creek, Silver Creek, and the Coguihalla River, the drainage-basins
‘of which, together with sundry smaller streams, constitute what is known as the Hope Water
Precinct. TFarther north there is.the Anderson River, in.the Siwash Water Precinet. This
stream is practically unexplored, even mining prospectors leaving it very much alone. North of
this. there are numerous small tributaries to the Fraser River, until at Lytion we have the
Thompson River, this being the largest of the tributaries.

On the right bank of the Fraser River there are even a larger number of fributaries. Com-
menecing with Ruby Creek in the south, we have Xmory Creek, Lexas Bar Creek, Yale Creck,
with-the old-mining town ¢f Yale on the right banlk, forming the Ruby Water Precinct. Then
Spuzzum Creek and Skuzzy Creek, forming the Spuzznm Water Precinct. Then we come to the
Salmon or Nahgtlateh River, o large stream with a drainage-basin of approximately 144 square
miles. This, with a few smaller streams, forms the Keefers Water Precinet. North of this we
have the Stein River, forming, with sundry smaller streams, the Stein Water Precinct.

There are no wide valleys in any eof the country so far mentioned, except up Silver Creel
and’ the Coguihalla River. The former has an extensive tract of valley land, some 15000 to
20,000 deres being land that one day will no doubt be used for agricultural purpoeses. The upper
valleys of the Coquihalla are even more extonsive, some estimates placing the future agricultural
land at about 80,000 acres. Apart from this, there are extensive flats on the banks of the Fraser
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River from Hope south and west to Jones Creek and Rruby Creek.  North of Hoepe there are no

valleys or benches worth mentioning until -the Thompson River is ew&.%d, and in the Botanie
Water Precinct there are numerous valleys and benches,

From Hope there are high

mountainsg on both sides of the

WOMP&ON AND FRASER TFraser River. Through the canyon

, ' these mountaing rise from the water
M‘@TERSHED’S : to 5,000 and 7,000 feet. The Stein

N PART ' - Mountains are 8,000 and 9,000 feet;
L . the Stein River and some of the
other streams are glacier-fed all the
year .through. ‘

TIMBER AND VEGETATION.

The character of the timber and
vegetation varies greatly throughout
the distriet. Both Hope and Ruby
Water I'recincts have large areas
of valuable timber, principally fir,
cedar, spruce, tamarac, pine, and
kemlock. The lower flats on the
banks of the TFraser River are
densely covered with bush of all
kinds. To the north this changes,
and there is very little timber of
market value through the canyon.
The Salmon River is on exception
to thig, there being some very- fine
fimber around Nahatlateh Take

~and. up some of the branches to
 the stream. Above Ciseo the hills
. are covered with small black-pine.

Nahaliatsh Lake\S» ST

1BRIGATED AND IRRIGABLE AREAS,

Liftle has heen done in the way
of irrigation in this distriet. In the
lewer portion the expense of clear-

" ing the  heavy timber and thick
bush, together with the lack of
transportation faeilities, no doubt
wag the chief factor in the want of
enterprise and lack of development
shown by the settlers. Below Hope
not mueh irrigation - water iz re-
quived and very little is used at
present. When the land ig cleared,
water will be needed more and used
to a greater extent. Throughout
the whole country wunder review

- there is a little over 2,150 aecreg
now under irrigation. Additional to
this, and ineluding the Indian re-
gerves, some 35,000 acres of land
can be classed ag irrvigable, This

<= - does not include Crown lands.
™ . Apart from the wvalleys of the

Coguiballa River and Silver (reek

previously mentioned, there is abont

k)
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7,200 acres of good land, chiefiy in the Botanie Water Precinct, available for homesteading.
This land is of no value at, present owing to lack of water for irrigation. Conservation of water
in some of the mountain lakes will open up some thousands of acres of good land.

SOIL.

"The =soil also varieg throughout the district. A heéwy, rich soil, the decomposition of all
kinds of vegetation for countless years past, is prevalent throughout the Lower Fraser Valley,
in Hope and Ruby Precinets.  North of this a light gravelly seil, and in places finely divided
voleanle ash, iy generally found, underlaid by alternate layers of sand and gravel, with some-
times a subsoil of eclay. This kind of soil means the waste of large quantities of water when
open ditebes are used for irrigation. This is particularly the case with the ereeks in the Botanie
‘Water Precinct, where the waste of water through seepage'has been a constant source of trouble.

Trmer RATURE, PREGIPHAHON AVD ALTITUDE.

The lower portion of the district, Hope and Ruby, is similar with regard to climate and
precipitation to the Coast Country. At Hope the highest registered temperature during the year
1910-was 105 degrees and the lowest 2 degrees, with a mean for the year of 47 degrees. The
total precipitation for fhe same period was 53.37 inches. = The altitude of Flope Town is 150 feet
above sea-level. A radical change in climate is apparent from Cizco up the river, and a complete
change in the eharacter of the vegetation is noticed. The winters are colder, spells of below-
zero weather being usual. Summers generally are warm-and dry. The OP.R. elevation at
Lytton is 695 feet above sea-level. ' The mountains in the neighbourhood rise to 9,000 feet.

UTILIZATION OF STREAM-WATERS, .

©'With regard to the utilization of stream-waters, this lies in the future. Up to date a little
irrigation is being indulged in, as previously mentioned, but in no other manner is water being
used. Trom close stndy during the past season, I am of the 01)11’11011 ‘that this section of country
under review will experience considerable mining development: in the not-far-distant future.
The mountalns bordering and the creeks tributary to the Fraser River are rich in minerals of
all kinds. Partieniarly is this the case on the left bank of the river. ILittle heyond prospecting
has been done up to date, hecanse of the lack of transportation facilities. The advent of the
Canadian Northern Pacific Railway, coming down the left hank, the Kettle River Valley Rail-
way, and the Victorla, Vancouver and Iastern Railway, both building down the Coguihalla
River from the Similkameen, will mean the development of -many good mining propositions.
This is particularly the case in the neighbourhood of Hopa, d_nd also Siwash Creek. To work
the mincs, 'ehcap clectrie power will be required; and thiscould be obtained from almost any
of the tributaries to the Fraser River mentioned in the early part of this review. On Jones
01991\, the Coquihalla River, and Salmon River priv ate eomomtmns bave already commenced
mvc_s_tlgatl_ons with a view to using the water for power purp_oqes "Apart from the three streams
mentioned, there is much valuable water-power lying idle throughout the district.

NATURE OF SURVLL‘:, BLC:

During the p%t seson my work was confined to the deteumnmg of irrigated and Irrigable
areas nnder existing water rights. This was obtained by stadla traverse of the dominant land.
I .did no stream-gauging, because almost all the creeks in which X' was inferested were being
exanined and regularly gauged by the Dominion Government Hydrographers, under Mr, P. A.
Jarson, of Kamloops. T confined my measuremtents tothe various, irrigation-ditches, installing
welrs and laking regular readings to asecertain the capacity. of the ditches, and also to obtain
an idea as to the amoeunt of water used by the different irrigators. The data in the table on
pages 106 and 107 was supplied by the Dominion Hydrographers.

I¥prad RESERVES.

Before closing this review, 1 would Ilike to say 4 word about the indian Treserves thr‘oughout
my district.” Through the Fraser Valley from Iope to a peint about twenty miles north of
Lytton, and including the Botanie Water Precinets, 19,483 acres are held by the Indians as
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reserves. - A large number of these reserves are quite small in area, 10 to 40 acres being common.
in many cases no Indians are living on the reserves, and they are not-even used for sumniner
camps for fighing. In almost ali cases they ave blocking the development of land that, if held
by whites, would be equal to the best in the Province. - In the neighbourhood of Lytton, in both
the Stein 'and Botanie Preeinets, a little irrigation is indulged in by the Indians. Dut, taking
into consideration the thousands of acres held by them in:these precinets, all first-class land,
and the Fact that in the Stein Precinet there is an:abundance of water, the area they have under
cultivation amounts to very little, -
I have, ete,
P. pr LAUTOUR,
FEngineer, Water Rights Branch.

PART OF THUOMPSON AND BONAPARTE WATEDRSHEDS.

December 23rd, 1912,
Comptroller of Watler Rights,
Victoria, B.C.

8Ir,—In compllance with your request, I beg to submit the following report on hydregraphic
surveys made in the watershed of the Thompson and Bonaparte Rivers during the seasons of
1911 and 1912, '

| GENERAT PHYSICAL UHARACTHRISTICS,

The area included in these surveys extends on the north-to Scotty Oreek,‘on the south fo
Spence’s Bridge, on the east to the Thompson and Bonaparte Rivers- (taking in Semlin Valley as
far as Bight-mile Creek), and on the west to Hat Creek and its tributaries, and containsg approxi-
mately 632 square miles.  This distriet is characterized by a combination of mountains, high
table-lands or benches, valleys, and streams. The mountains and benches have a good growth
of timber, chiefly fir and pine, but there is no undergrowth on these parts, and the native grasses
therefore grow luxuriantly and afford good pasturage for numerous herds of cattle. The henches
are as a rule coinparatively level, sloping gently to the streams_,_and could be irrigated and made
very productive, the cost being governed by the length of the canal required.

The principal streams watering these valleys are briefly described in turn.

. Bonaparte River runs through a-long and well-setiled valley, and contains suflicient water
to supply all the land in its valley, flowing into the Thompson River:at Asheroft.®

Hat Creek rises in Blue Barth Lake in the mountaing at an elevation of 5,000 feet, and
after & course of thirty-five miles tiows into Bonaparte River. There are many fine bench lands
on this creek, but none as yet occupied. The cost of irrigating them would, of course, be greater
than that of the valleys, but certainly not prohibitive.

Cache Creek rises in the Arrowstone Hills at an elevation of 3,500 feet, and flows into the
Thompson River after a eourse of about twelve miles. It is from this creek that Semlin Valley
is watered. . .

QOregon Jack Creek vises in the monntaing, and after a course of twelve miles flows into the
Thompson. There are some fine benches on this creek covered with a fine growth of timber,
chiefly fir, but all this bench land is enclosed in the Dominion Horest Reserve., The banks of
this ereek, as well as those of the others mentioned, are thickly fringed with willows and poplars.
The waters of this creek are used upon land Iying adjacent to the Thompson River, principally
upon a large and well-cultivated ranch, known as the Basque Ranch, on which very fine crops
of potatoes are raised. .

* There has mot been sufficient work done in the Valley of Bonaparie River, briefly alluded to
above, to enuble me to give a comprehensive description; alsa much of the land watered by Hat Creek,
Cacke Creck, and Scotty Creek lies in the Bonaparte Valley; but there is-a large and important ares
of land still to be hydrographically surveyed. Lhe river rises in Bonaparte Lake, and after a course
of seventy miles fally inte the Thompson River at Asheroft.

Report of the Water Rights Branch, 1912



56 DErARTMENT o Lanns. 1913.

Cornwall- Creek and Fight-mile Creek, two small ereeks Sowing into the Thompson River,
_contain no bench lands of any extent. The water of these creeks is nsed for irrigation onty.
There is not sufficient water in Bight-mile ‘Creek to irrigate the land dependent upon it.” There
are, however, two very good storage-hasins m Semlm Lalxe and C‘ultus Lake where a large body
of -water might be stored. :

Secotty Oreek, flowing info the Bonaparte, and Venables Creels, flowing into the Thompson,
both take their course through narrow gorges in the mountains and water the lands in their
respective valleys., They have no benches of any acecount. In Venables Lalke will be found a fine
storage-basin in whiech a very considerable quantity of water can he stored.

The chief characteristic of all these creeks consists in the ereat fluctuations of their waters,
falling .from a torrent.in the spring to a very low condition in midswmmer. They are also liable
to sudden and considerable rises in the summer, due fo rain-storms in the mountains, in which
they originate. The valleys are generally narrow, averaging from one to three miles in width,

TIMBER AND VEGETATION.

The benches and hills are covered with a fine growth of timber, chiefly fir and pine. The

~cost of clearing would be light, as the trees are far apart, with no undergrowth, and with many

open glades. Where there are no trees sage-brush is generally found, and on all the ranges
there is a luxuriant growth of bunch-grass, upon which large herds of cattle find pasture.

SoIL.

The valieys are all very fertile, the goil being a sandy loam and capable of producing almost
any vegelable, fruit, or grain that can be grown in a temperate climate. By some of the settlers
very fine fruit ig raised; noticeably by Mur. Semlin. in the.Semlin Valley, and Mr, P, Parke in
the Bonaparte Valley., Mr, Semlin hag raised this season some of the finest apples and piums,
and those raised by Mr. I'. Parke would compare favourably-with any fruit on this continent.
He also produces large quantities of pure white honey. - In the -Semlin Valley were observed also

“splendid crops of potatoes, beans, and cats. -In fact, ail {hese valleys are fit to produce ail kinds
of crops, of cereals, vegetables, and fruits. 1t must beinoted; however, that the settlers in these
valleys are not farmers, but cattlemen, and their:chief aim is to produce suilicient feed for their
cattle during the winter, The.chief .crops of all:these:valleys are, tnerefme, timothy, alfalfa,
cluvel and oats, all-of whlch grow hnuz'lantly ; .

IRRIGATED AND Inmc_miam ARIAS.

The following table may bé found useful in giving irrigated and irrigable areas in the
various valleys investigated, also the apploumate irrigable acreage on the henches, ‘as well
as the length of streams and ‘area dlamed in square mlles —

. Longth ' Irrigated " Irrigable Irrigable Drainage-
Strearn. Miles, | Area, - Ares, Benches, area.

Acres. Acres, Approximate. Square Miles.
Hat Creek ........... s 35 1,184 2132 1,000 . 880
Oregon Jack Creek.... 12 335 1,476 490 (]
Cache Creek ......... 12 _ 805 1,845 - 240 96
Cornwall Creek ..... R 8 136 416 220 93
Bight-mile Creek ..... | g o105 - 168 - - 100 .48
Venables Creek ...... : 6 .. 1689 : 230 . ) 200 20
Scotty Creek ..ot : 14 (B 183 Ve T3

TEMPERATURE, I’RECIPITATION, AND ArTrTUns,

The temperature of these valleys is very even and varies very little in the summer, and the
suine may be sald of ‘the ivinter temperature; although there.is generally a weelk or ten days
in the summer of extensive Leat, and likewise in winter we have a week or two of extreme cold,
golng down to 20 or 25 below zero, Fahrenheit. In the summer the nights are eool, and the dry,
Lbracing air makes the heat bearable even in the hottest time. The precipitation in the lowlands
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is very light, generally oniy a Tew light showers falling in the spring. The dewfall is also very
lightt, being hardly perceptible; but the snowfall is generally heavy, varying from 1 to 3 feet
in depth according to the altitude. The rainfall on the higher ranges is steady and pIent1fu1

The altitude of the valleys varies considerably. Semlin Valley at Cache Creek is 1,480 feet,
Cornwall Valley is 1,560 feel, and Hat Creek Valley at ifts junction with Bonaparte is 1, 900 feet
and rises to 8,000 feet near Blue Earth Lake.

NATURE OF SURVEYS,

The Dominion engineers had set up gauges and taken measurements on all the above bllE"l.m%,
and being instruected not to duplicate any of thelr woux, T therefore took very few measurements
of streams, devoting my attention chiefly to the measurement of irrigation-ditches. Such stremﬁ-
measurements as were made will be found on page 107 in convenient form for reference, :

: I have, ete.,
W. R. PresworrH, M.Can.Soc.O.H,,
Bnginicer, Water Rights Branch. '

NICOLA RIVER WATERSHED.

December 23rd, 1912, :;

Compiroller of Water Rights,
Victoria, -B.C.

S1r,—Pursnant to instruetions, ¥ take pleagure in submitting the following report concerning
the Nicola River Watcrshed. 'The Nicola River rises on the west slope of the Okanagan Hills
and draing some 2,100 square mileg of country between there and Spence’s Bridge, where it ;Ioms
the Thompson River. The drainage-basin divides easily into two sections, which T will refer
to as the upper and lower basins. The upper basin has an area of about 940 square miles dud
ranges in elevation from 2,100 to 4,500 feet. The principal streams rising in this basin are ‘tiie
Upper Nicola River, Moore and Quilechena Creeks, all of which flow into Nicola Lake. The 1aiie
is-about thirteen miles long and more than a mile across at its widest part, with a surface area
of approximately 6,900 acres. The valleys are generally narrow, averaging from a quarter
to half a miie wide, except where they widen to one and a half or two miles on applmchmv
the lake: the benches are wide, with crentle slopes, but generally Iie too far above the streams
for simple irrigating,

Considering the size of Nicola Lalxe the area of arable land on its shores iz small, the 11111@;
rising abruptly from the shore almost all round. In the Iower basin I include the Nicola RlVEl‘
a8 it cmerges from the lake, and its tributaries, the chief of which are the Coldwater szcr
Clapperton, Guichon, and Spius Creeks. These streams drain about 1,100 square mﬂes, the
elavations ranging between 1,600 and 5,500 feet.

Leaving the lale, the valley opens to a width of from one to one and a half miles anrl
continues so for. about eight miles, then from a balf to one mile would he an average width s
far as Spius Creek. After thiz point the valley narrows down to from a quarter to half a mile
wide, the greater portion being reserved for Indians. From the.mouth of the Coldwater Rivér
to Spius Creck there is an absence of bench lands, the hills rising directly from the river
meadows on either side. A branch of the C.IR. runs through the valley from Spence's Bridge
to Nicola., :

TIMBER AND VEGETATION,

The upper basin may be deseribed as a series of open rolling hills covered wilth bunc-h-grafss
and pateches of sage-brush. The bottom lands are overgrown with willows and cottonwood, and
oceasionally scattered pine and fir trees are seen-on the hills: - Part of the lower basin is similar
to the ahove, hut the Coldwater slopes are well wooded in parts, and on Spius Creek extensive
logging operatlons are going on. There is not much marketable timber on Guichon Creek, buk
the black-pine is thick in parts. The bottom lands are covered with willows and bushes.
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Concrele Dam holding water for (loating lozs, C.IME. Sawmil, Duil River, near Wardnor.

PFerry across Kootenay River, neur Gatewar.

Y

Wheat grewn ou ireigated land at Coutles, Nieala Valley,
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IRRIGATED AND IRRIGABLE ARFAS,

The following table shows the irrigable area for which water is reccrded and the proportion
of this that is under irrigation. The fourth celumn is a rough estimate of the additional area
that eould be irrigated under properly eon_struoted works ;—

' Irrigable Eggi?amdl
. rriga - ion
Name of Stream. . Ljéélg?éﬂg under Wu?:er Aren ths?t Remarks.
r - © | Rights, Acres. conld be
: irrigated. ‘
Nieola River ..... 0.0 . .ou... 3,712 6,643 1,500 From Nicola to. mouth of
Spius Creek,

Spive, Manning, Robérts, Rick- : Small mountain ecreeks
ardson, Smith, and  Gordon tributaries -of Nicola
Creels, small tributavies fo River.

Nicola River ... .ivesrcens. ) 188 896 - 00
Clapperton Creek ....0....... 1,403 3,240 1,000
Coldwater River north of Voght :

Creelk vove e imiiniiineans 260 2,234 © 700

Courtney Lake, Gody Creek, and
adiacent mountain lakes ....} 107 285 TOO

TUpper Nicola River ....ov-vn-. 600 850 12,000 At lake end only, Guichon

Quilchens Creek ............. 900" 1,436 1,000 Ranch and Residence,

. Moore Creek ................ e 2,660 e Beaver Ranch Co. only.
Totals .......v .o, 7,870 . 18,238 7,600

The predominant secil throughout the valley is a- sandy loam, although in the timbered
scetions a decayed vegetahle soil is freguent, and heavy loams and clay are found in places.
The subsoil iz generally gravel. The quick run-off in the spring has brought down big deposits
of sand and gravel to the lower lands.

TEMPERATURE, PRECIPITATION, AND ALTITUDE.

" The highest temperature on record at Nicola Lake is 92.5 degrees, and the lowest —36 degrees,
the mean annual temperature being 42.6 degrees. An average summer temperature in the valleys
would be about 75 degrees and the winter about 5 degrees, with occasional dips to —20 or 26
degrees. In the higher altitudes the winter is more severe, and generally the stock have to be
fod for three months in winter. “Average monthly and annual precipitation figures for Nicola
T.ake covering Lhe years from 1878 to 1912 are as follows i—

Precipitation wverage, 1878 10 1912: (computed from Readings supplied by E. Baynes Reed,
Tsq.).—January, 1.24; February, 0.70; Magch, 0.65; April, 0.47; May, 1.13; June, 1.30; July,
0.94; Aungust, 0.84;.8eptember, 0.95; October, 0.79; November, 1.09; December, 1.04. Annual,
11.14.

Like the temperature, these figures on precipitation would differ in the higher lands, which
range.up to 5,500 feet,. At present no data are available for these lands. The absence of forest-
growth in the upper basin tends to-a quick run-off with the meiting snow, The elevation of
Nicola Lake ig 2,120 feet.

UTILIZATION OF STREAM-WATERS.

The land in the lower main valley and on the border of Nicola Lake Is well sulted to mixed
farming. Iay, clover, alfalfa, cereals, vegefahles, Indian corn, and apples have been success-
fully grown. The s0il is well suited to fruit-growing, although in a few instances only has an
attempt been made to grow apples for home use. There seems to be no reason why the bardier
varieties should not do well. - The Upper Country 18 open and well suiled to stoek-raiging. The
Douglas Lake Cattle Company farms and grazes more than 110,000 acres, and several other large
stoclk-ranchers operate in these valleys, - Hay, oats, ete., supplying winter food for stoek, are the
only crops raised in the Upper Country. The irrigation methods practised throughout the valley
are not those that lead to great success. The water iy carelessly handled and a good deal is
- wasted, and some excellent lands are soured by overirrigation. The valleys have an ample
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water-supply, but as the land becomes more thickly settled comservation will be necessary. As
ahove meutioned; there is a quick-run off, so that the water gets away early in the year, hefore
it is really wanted. No storage-works heing constructed on the prineipal streams, the ranchers
have nothing in reserve when the creeks dry out. Land-values are still comparatively low in
the Nicola Valley, and it is worth the consideration of intending settlers.

NATURE oT bURVE&S

Mr. de Lauvtour took the first party into this valley in June, 1911 the season’s work being
devoted to the investigation of water records aud the division of irrigable and irrigated lands.
Similar work was continued this year from June till Sepiember. During the latier month
gauges and wmetering-stations were established on the Nicela River, CGlapperton, Shooter, and
Quilchena Greeks. The work was closed down at the end of September.. All available hydro-
graphic data for this watershed is given oh pages 107 and 108.

I have, eto.,
J.. F. ROWILANDS,
Iingineer, Water Rights Branch.
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OEANAGAN WATERSHED NEAR VERNON.

DNecember 30th, 1972,

Comptroller of TWuler Righls,
Fictaria, B.C.

8rr,—T beg to submik a report on hydrographic work done in the vicinity of Vernon in the
years 1910, 1011, and 1912, together with & brief descripfion of the watershed.

GENERAL PHYSICAL CiranAQIERISTICS.

Vernmon iz 1,300 feet nbove sea-level and is situated about four miles Irom the Olkunagan
Lake, at the confluence of several valleys. Noxth and south-west runs the Okapagan Valley,
eastward the Coldstream Valley, and to the north-east is the valley of the B.X. or Deep Creek.
These valleys contain only small creeks, which are used for irrigation to their ufmost capacity
at certain periods of the year. The population of Vernon is ahout 3,000, with 1,000 more In its
immedinte vieinity. Ten miles north of Vernon the southern boundary of the Railway Belt
erosses the Okanagan Valley. The hydrographic surveys of the Previnee have not, however,
been extended to Lhat part of the Railway Belt. The distriet generally consists of high plafeaunx,
4,000 to 5,000 feet above sea-level, intersected by steep-sided valleys, in which are numerous
lakes. The creeks rise in the plateanx and feedl the lokes.

The prineipal ereek is that on the east. Tt rises in the plateaunx on the north-east, and,
running in a southerly direction as Nelson Creek, changes its name on reaching the main valley
to the Coldstream Creek, and flows into the north end of Long or Balamalita Lake three miles
from Vernen. On leaving Long Lake, it is known as Long Lake Creek, and passing through
Vernon it flows into Okanagan Take at its East Arm, with an approximate length of twenty
miles. There iz no cultivation on this stream above where it enters the main or Coldstresam
Valley. Trom ihere westward the valley is aboul a mile and a half wide, with steep, unealti-
vated sides of bunch-grass and cleared and enltivated bottom land. The Coldstream Creel is
joined on the south by Dessette, Brewer, Larch, and Tieer Creeks, and on the north by IMMog
Guleh Creek and Swan Lake Greek.

On the north-east of Vernon the B.X, or Treep Creek rises on the same plateaux as the Cold-
strenm: Creek, and flows in o south-westerly direction into Swan Lake. From Swan Loake it is
known as Swan Lake Creel, which joing Long Lake Creek below the town. It has a total length
of ahout fourteen miles. Swan Like Creek is joined on the north by Deer Creek and on the
gouth by Brookside Creel. Tt runs in a deep narrow valley until within two miles of Vernon,
the sifles clothed in beavy brush, and with very little cultivated Iand. Tts waters arve used to
frrigate the B.X. beneh on the north-east of the city. The canal of the White Vulley Trrignilon
Company, known as the Grey Canal, also brings water for use upen the land covered by the
above-mentioned creeks. This will be referred to again.

From Nelson Creelk eastwardz the Celdstrenm Valley s continued as the White Valley, wilh
n fall to the east. At the Town of Lumby, sixteen miles from Vernon, Jones Creek, Harris
Creek, Cretghton Creek, aud Blue Springs Creek join, and flow, as Harris Creel; 1n 4 north-
easterly direction, inte Shuswap River, which ewmpties into Mable Lake. The three first-
mentioned creeks rise in the plateaux on the south. Flue Spring Creek rises in (he valley and
iz very small in quantity. Above Lumby the creeks are used for irvigation, but below Launby
no irrieation-water is uged from the main ereek. Vance Creek joins Marris Creek on the north.
There i3 very Hitle Lench land in the distriet. That in the neighbourhood of Jones Creelr is
under the Grey Canal, or private ditehes. The eultlvation is generally confined to the bottom
lands.

The Shuswap Ttiver is said to have its souree to the north of Sugar Lalie rather than in the
lake itself. Than, earrying its waters through the Juke, it deseribes a seanieireuwlar eoulse, and
flows iufo Mable Yake. It is a fine stream, butf is very Jitfle used for irrigation. On its south
gide it is joined by Cherry Creek. 'Fhis also is very little used for irrigation, though a small
combined scheme iz proposed by vesidents of Camagna. Cherry Creek is joined on the south by
Fall Creelk, about forty-five miles to tke east of Vernon,
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'TMEBER, SOIL, AND CLIMATEL.

The chief varleties of timber found in the distriet nre Gr, pine, Livel, nnd cottonwood, with
occasional patehes of cedar, all of moderate size. The soil varies from that of a light friable
ohe of voleanic origin in the Coldstream Valley to a modevately stiff ¢lay. The temperature,
whieh is talken at the Coldstream Valley, ranges from 50 degrees minimum o 100 degrees maxi-
mum {Fahrenleit} in summer, and from 20 degrees below zero minimum to 40 degrees above
zero maximum in winter, The precipitation is from 12 fo 15 inches per annui.

IRRIGATED AND IRRIGABLE AREAS.

The following tabulation shows the acreanges which ave belng irrvigated on the various
gireams where surveyrs have Deen made, and gives an approximaie estimate of the irrigable
land wherever it was found possible {0 make one i

. : Acres under Aeres tn Addition
Locelity. Irrigutlon. which are Irrigable.

YVornon and (Coldsiream  Municipalities ......... e ] 12,730 8,770
Flarris ‘Creelk Valler . ... .t iiorninrarirnsians 726 15,854
Shuswap River Valley _.... e e 44 13,016%
Cherry Creclt Valley oo iiiir s emenannsrrnariiis . 5,300
Okapngan Centre and Woods Lake .............., e 3,500 4,900

Motal oo i . 17,000 48,500

& Dstinmated.
UTILIZATION OF STREAM-WATERS.

Vernon forms the distributing centre of an lmpertant agrienliural distriet, The ehief erops
are fruit, hay, and garden products, with small quantities of hops and cereals. Large acreages
are now under fruit, and when the trees are matured it will be one of the principal fruit-srowing
districts of the Provinee. The creeks being small and of variable fiow, the Grey Canal has
been constructed to supplement them.

The Whiic Valley Treigolion and Power Cowpany, the owner of this canal, bhas used Lakes
Hadde and Aberdeen on the plateau to the south side of the Coldsiream Valley ag its reservoirs,
and the natural course of Jones Creek to its headgates, which are situated on Jones Crzek about
twelve miles from Vernon. By siphoning twice aernss the valleys the water is faken almost fo
Okanagan Landing, on the Bast Arm of Okanagan Lalke, by this cunal,

The completion of this system has given.z great impetus to the frnit-growing industyy, which
in a few years will be a most important one. From Okanagan Landing to Neison Creek, a
distance of iftecn miles, and for several miles on the north of the eily, mony hundreds of zeres
are in orchard, cultivated on scientific prineiples. This Jistrict was formerly taken up with
general farming, such as the growing of hay and cereals and stock-raising, but these have now
bpeen crowded faviher up the valleys by froit-culiure, and form the stapie industries of the
Lumby, Rollings Lake, Reiswig, Camagnza, and Ricklands Distriets, and of the neighbourhood
around Shortz, Whiteman's, Siwush, ynd Sixauile Creeks, on the west of Okanagan Lalke.

In addition to the White Valley Irrigation and Power Company mentioned above, an izrriga-
tion system from Yanee Creek was proposed in 1811 by a syndieate, which has acquired several
thousand acres in the neighbourhood of Vance Greek and Rollings Lake. At Richlands a land
company las put in a system from Fall Creel: to lrrigate the lurge truct of lupd in ifs possession;
and at Whiteman's Creelk the Beaupark Land Company bas acguirved a large acreage on the
nenches, and proposes to put in an irvigation system from Whiteman's Creek, XNear the junction
of Harrle Creek and Sbuswap River, ithe Couteau Power Company proposes to erect a hydro-
elecfrie power station on the latter, and bas obiained a charter. The undertaking has pow been
purehased by the Capadian Northern Railway.

As the water in the creeks is of such small quantity, and the fiow is of short annual dura-
tiom, it would be of great advantage if those erechs whieh are used for Irvigation could have theie
headwaters impounded in the spring. The plateanx mentioned previously conld be used with
zreat advantage for this purpose. The undulating surface lends itself naturally to untilization,
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sinee it affoeds opportunily for the conmstruction of reservoirs of considerable extent and at
moderate cost, though at too great an expense for the ordinary rancher to undertake. The City
of Vernon takes is water-supply from the B, Creek. The Coldstream Muricipality, of 17,000
acres, put in o domestie water-supply in 1911 from Nelzon Oreels. There are no records held for
power or mining which are In use in this district, except for one sawmill at Lumby.
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Trom the south end of Long Lake, ineluding both sides of Woods Lake and down to and
inelnding Oxanagan Centre, o rapidly inereasing settlement Is taking place. Irrigation systems
from the nelghbouring mountain lakes supply water for ranching and domestic purposes. The
Woods Lake Fruitlands Company have an irrigation system from Tsland Lalke that is now owned
by the lot-owners. At Oknnagan Cenfre a good walber-supply Is obtauined from Beaver Lake.
This supplies irrigation and domestic water to the Townsite of Okanagan Cenbre and the neigh-
bouring fruit-orchards. By referring to the tabulation accompanying this report, it will be seen
that there are elose to 5,000 acres of irrignble lund in addition to some 8,000 acres slready under
water. Desides this, there are several small pumping plants being installed along the Ckanazan
Lake shore noriliward from Okanagan Centre to irrigate say 200 acres from the lake.

NaTye:R 0F SURVEYS.

Purty No. 3 began worle in June, 1810. Its work has been chiefly confined fo investigating
the water records issued prior to 1909, No gruging-stations have been establishad, hut the water
in ditehes and creeks, all of small quantity, lins been weasure by foats. In 1910 a considerable
amount of contonring and levelling was carvied out fo show irrigable areas; but in 1911 and
1019 this was discontinued, and *“ spot” levels were given instead to indicate the lay of the land,
taken by stadia measurements. In 1912 a thorvough investigation was made of the wvalue of
Adams Lake and the Lower Adams River for hydro-electric purposes. Reports and plans of all
work dome hove been sent o headquarters. ’

The distriet around Noteh Hill was alse investigated by Party Neo. 3, and ag it will not be
covered in any other report I will refer to it Lriefly here. The water vecords issued prior to
1909 were investigated in the Pass Creels District, and in the Adams and Ducks Preeinets, in
the neighbourhood of Notch Hili and Secotch Creek. These are within the Railway Belt, except
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at Pass Oreek. The creeks near Noteh EHill are small and quite insufficient for the demand
upon them. The district consists of 'side-bills, facing north, running down to Shuswap Lake.
The principal erops are fruit, hay, and vwegetables, with small quantities of cereals. Scotch
Creelz, which flows into the Shuswap Lake on the north, is not vet used for irrigation. Near
the mouth is & fine alluvial flat, which is parily cleared, and a combined scheme of the owners
iz on foot to jrrigate fhe ¢leared areas.

On the west of Okanagan Lake, the water records om Short's Creek, Whileman's Creelk,
Siwash Creek, and Six-mile Creelk have been Investigated, and also along the lake-shore. These
records all lie near the lake. This distriet Is treated in another report.

All avallable bydrographic data for the territory embruced within this report will be found
on pages 108 and 109,

I have, etq,

W. It. C. Morgis, M.Insl(LE,
Fngineer, Waler Rights Broanch,

OKANAGAN '\VA.T] IMSHED NEAR KELOWNA,

January Sth, 1913,
Comptroller of Waler Rights,
Vicloria, B.C.

S1r,—I1 have the honmonr to hand you o report on the Okanagan Wafershed near Kelowna.
This report ineludes the dralnage-basing of Ml Creel, Mission Creek, and Sawmill Creek, and
embraeces an area of about 400 square miles, * It 1s complled from data collected by the following
engineers; G. Gray Donald and I, Davies in 1910, and W, R. . Morris, C. Varcoe, 0. Bergoust,
J. . Rowlands, anid M. €, Brotherton in 1912,

GERERAL PHYSICAL CHARACTERISTICS.

Tor ghoul o nile and a half back from fhe lake the eountry is flat. It then rises in a series
of benches, gradually becoming covered with ilmbez, and evenfually reaching an elevation of
5,000 to 7,000 feet on the divide.

The following are the principal creeks in this distriet:—

(1.) Misslon Creels, the tributaries of which are Bight-mile, Priest, Canyon, and Hydraulic
Creel, rises in the Gold range of mountains which forms the divide hetween the Okanagan and
Kettle River Valleys, and flows in a westerly direction, and empties into Okaragan Take about
three miles soulh of Kelowna., Its approximate length is forty miles and its eatchmenf-area
about 250 sguare miles. There are at present no storage-works on the main stream, but it
possesses sonle excellent reservoiv-sites, one of which, situated in Sectlon 11, Township 26, has
a storage-capacity of 2,318 acre-feet. Another in Section 1, Township 26, bas a storage-eapacity
of 3,435 acre-feet. Sevmdl lakes at (he headwaters would provide a storage of 15,250 acre-Teet.
In all. sterage could be provided for some 21,000 acre-feet.

At the headwaters of Hydraulic Creek, the South Kelowna Land Company has created a
stolyge reservoir with a capacity of 8,070 acre-feet.

The Belgo-Canadian Fruit Lands Company’s storage reservoir is situated on the North Fork.
No fizares of ifs capaeity are available.

(2.} Mill Creek, with its tributaries, Scolty and Poplar Creeks, rises also in the Gold Range,
and flows in & south-weslerly direction to empty into the Okanagan Lake at Kelowna., It has an
approximate length of tweniy-(ive miles and a catchment-area of about seventy-five square miles.
There are several storage-sites, one of which, on the maln stream, is uwiilized by the Kelowna
Irrigation Company, and has a capaeity of 2,500 acre-feet. Several lakes at the headwaters
would provide storage for some 1,806 acre-feet.

- {3.) ‘Bawmill Creek rises on the Qlkunagan and Ketile River Valley divide, and is some ten
to fifteen miles in length., JYts catebment-nrea is limited and there appenr to be no suitable
reservoir-sites.
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The catchment-areas generally are covered with a fairly heavy growth of fimber and rise
to an elevation of hetweon 6,000 fo 7,000 feet. The creeks are nll snow-fed and have a very
guick run-off, starting when the spow melts in Barch and reaching their maximmm discharge
about the beginning of June, after which they diminish very rapldiv. This will ke seen by a
study of the discharge meosurements given on pages 109 and 110, This guick run-off points to
the necessity of providing for the early flood-walers.

TREIGATED AWD IERIGAELE AREAS.

The Tollowing table gives the irrigable and irrigated areas under the various ereels:—

Name of Creek, Irrigaiétl‘::c[‘:lS.Area, Irrig‘ailélr%sflreu,
Mission Creek and its tributaries ......... et raean 4,067 17,000
ALl Creek and its tvibutaries ... v vsieernan.. 5,103 9,900
Sawmill Creek, Cedar Creek, and Second Creek .... 512 3,100

Total .t i, ‘s 0,683 30,000

TIMBER AND VEGETATION,

The timber consists for the most part of firv, pine, tamarae, and o small quantity of spruce.
There is very litile vegeiation on the lower benches, while up in the timber there is a considerable
growih of native grasses and underbrush,

SOIL.

The sail of this distriet varies greafly. On the flats adjacent to the lake one finds a rich
blzck lpam, and on the beneh Iands a light sandy loam with & gravel subsoil.

TEMPERATURE, PRECIIULATION, AND Avrerypl,

The climate is mild and dry. ‘Tle springs open early. The summers are warm and dry and
the winters mild, with only an cceasional dip to zero. The average mean temperature is about
46 degrees, The meunn precipitution over a number of years averages 12.62 inchoes.

UTILIZATION OF STREAM-WATER.

Water for irvigation purposes is more generally used ir and around Kelowna, perhaps, than
in any other part of British Columbia. A study of the map accompanying this report will show
how extensive the ivvipation operations are.

TFour important companies are engaged in putting in irvigation systems, namely: The
Kelowna Irrigation Cempany from Mill Oreek, the Belgo-Canadian Fruit Lands Company on
the North Tork of Mission Oreelr, the South Kelowna Tand Company from Mydraulie Creek,
and the Eelowna Land and Orchaord Company Irom Canyon Creek. These companies will be
spending some $2,000,000, all told. The construction is belng done in a substantial and up-to-date
manner, specizl attention being paid to preveniing leakage and leoss in transit.

Kelowna ig situated on the eust side of Okanagan Lake, about half-way befween Vermon
and Penticton. The City of Kelowna is o distributing centre for a large and populous agricul-
tural distriet.

The prineipal crops grown are apples, pears, plums, eherries, and small! fraits, also the
following vegetables: Tomatoes, onlous, and potatoes. Tor all these it would be hard to fnd
a soil or climate more suitable than ig found here,

Attention is belng given to tobacco-growing, which is proving a remunerative erop.

Abovoe an elevation of about 2,000 feet are some fine hay meadows, and there are a few
instanees of dry-farming. The resuits from these would tend to show that thore are great
possibilities for this class of farming.

A project is on foot for consolidating, if possible, all water rights in and around EKelowna
and forming a water municipality. A reference to the acecompanying map and the noting of the
Immense number of small irrigntion systeins would seem o point to the necessity for sowe such
measure to eeonomize and make the utmest use of all available water.

i

o
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NATURE GF SURVEYS.

The. first Lhydrographical work was dene in this district in 1910, This consisted of a
contoured survey of Township 26, o traverse of part of dMission Creelr and M Creek, and a
survey of the storage-sites at the hendwaters of Mission Creelk.

In 1912 the headwaters of Seotty Creek were investigated, and numerouns partles were put
in the field throughout the whele district fo survey the land vnder irrigation, This additional
work was rendered necessary by the recent adoption of the policy that leences shall be issued
Tor only such acreages as are actually under irrigation.

All availaile stream-discharge measurements for the distriet covered by this report will be
found on pages 109 and 110

‘ I have, etc.,
G. F. D. NorriNGIow, :
Fagineer, Water Rights Branch.

BEFPORT ON THE OKANAGAN WATERSHED ON WHST SIDE O ORANAGAN LAKE.

T)eéemher sk, 1912, -
Comptirotler of Waier Righis,
Vietorie, B.O. -

Str,—ITerewith I heg to sulunit & report on the watershed on the west side of Okanagan Lale
from Trout Creel northwards to head of lake,

GENERAL PHYscAL, CHARACTERISTICS,

The eountry covered in this report, approximately 1,000 square miles in extent, though some-
what rogged from general appearances and broken up by high hills and rocky blufls, embraces
some of the most promising land in the Province of British Columbian. Particularly is this the
case in the neighbonrbood of Swmmerland, Peachland, and Westbanlk., A range of biils running
almost parallel with the lake, rising to an elevation varying from 5,000 fo. 7,000 feet, and extend-
ing from the lakeshore in places to & distance of about twenty miles back from the lake; beneh
lands, in some places bordering on Qkanagan Lake, in others lying a short distance baecl from
the lake; extensive vualleys up the creeks and hizh plateaux farther back in the hills: this
constitutes the general formation of the country. .

Several useful ereeks, having their sources in Jakes and marshes in the hills, discharge their
waters into Olkanagan Take on the west side. The mosh important of {hese ave; Trout Creel,
two miles south of Summerland; Deep Creek and Trepaunier Creek, with the thriving settle-
ment of Peachland between themr; IPowers Creek, the sources of supply for the settlement of
Westhank ; Bear Creek, Shorts Creel, aud Whiteman’s Creek,

There are large areas of land up many of {be creeks thut will at some future date be used
for agrieultural purposes. At preseul the greator pnrt of these areas are heavily timbered and
the expense of clearing would be Iarge. Up fo an elevation of abount 2,000 feet above sea-level
the land of this section of country will some day be used for fruit, Above that elevalion it enn
be used for grazing purposes. Coal of a good quality has been found up Shoris Creek and rapid
developiugnt is expocted,

TIMEER.

Pine, with a mixture of fir, is found at all elevations in this section of eouniry. Above the
8,000-foot elevation this Is interspersed with tamarac, spruce. cottonwoods, and cedar in the
creeli-heds and hordering the inkes and swamps, On the hillgides small blaek-pine is usual,
There Is little in the way of small brush, such as one meets with in the Coast region.

IRRIGATED AND IRRIGABLE AREAS.

Considerable development has twren place in and around Summerland and Peachland.
Extensive irrigation systems from Trout Creek supply water to about 6,000 acres of fruit iands,
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A consiferable acreage of irrigable land is alse available. Trrigation systems from Ideep Oreel
and Trepannice Creek supply Peachland and neighbourbico? with water for some of the finest
peach and apple orchards in the country.

At Westhank less development has taken place, owing, no doubt, to the fact that two Indian
reserves, 3,300 acres in extent, absolutely block proper aecess to Okanagan Lake, There is
& large ncreage here, exclusive of the above-mentioned Indian reserves, that would make idesl
fruit lands if put under irrigation. The natural source of supply would appear to he Powers
Creel;, which ecan be termed the southern boundary of Westbanlt, However, this ereek carries
such a small volume of water, the drainagebasin being limited in area during the grester part
of the year, that I doubt if it will be used to any extent in the future, except as o subsidiary
supply. The proper development of Westbank depends on'a water supply on a somewhat extei-
sive seale from Bear Creek, the northern boundary, Some 20,000 acres of irrigable land could
be mude produetive by this meuns, North of Westbank and up the Okanagan Lake to White-
man's Cregk there nre numerous small holdings that are under irrigation, notably at the mouth
of Bear Creek and Shorts Creek, all showing thriving orchards and prosperous-looking homes,

«  The following is an esfimate of irrigated and irrigable nreas from Trout Creek northwards
fo the head of Qkanagan Lake, including Indiau Reserves Nos. 1, 9, and 10, all lyineg under the
2,000-foot elevation:—

Place, irrigated. %3? ﬁ,ﬁ;‘;ﬁ‘ig
Summerland ...ou i e iitesanen e eeer et 3,000 4,000
Peachland ...viiiiiieinniiionsas ettt 2,000 8.000
Westhank ......c.00vvns et iy 500 19,200
Bear Creek .. vvvuneerin e e aesetreraiiere ey 300 1,000
L L T 200 ao0
Mordens Creek ... oo e e e 16 50
Hope Creelt ........... e et b eae ey 4 24
B = 5 17 30
Whitman's Creek .. oos e iranrarrrrnrrrnnrseeneneeaens a1 1,500
......................................... 1317 400%

Biwash ICreel. Six-mile Creek to Iiead of Okanagan Take ... 616 24400

Total . i sttt e G875 54,100

# Indian reserve.
So1r.

The soil of this region is for the most part pariienlarly adapted to fruit-culture. Whitish
clay, silt and rieh sandy loam predeminate, with here s there patches of vepetable mould.
A peculiazity of the loam and silt is that it Is very finely divided and formed by the evosion of
rocks rieh in mineral qualities. In the high-cut banks of the lalke-shore, partieniarly in the
neighbourhood of Summerland, may still be seen the regulnr stratn of sedimentary deposits
1nid by restless action of water in other days. This wealth of mineral deposit, particulaxlir the
nitrates and phosphates, gives great strength to the soil, while its finely divided eondition
specially favours the delicate rootlets of the young fruit-trees. Af higher elevations, above
2,000 fest, the soil gencrally is of a morve gravelly nature and peorer guality. ‘

TEMPERATURE, PRECIPITATION, AND AYLTITUDE.

“Phig section of the Okanagan country, though not within what is termed the Dry Belt in
British Columbia, is nevertheless semi-arid. The precipitation varies in suveceeding years, soue
winters bringing a heavy sunowfull, followed by sprivg and summer rains. Agaln, the snowfall
wiil: be light and no rainfall for weels at & time. In the high hills heavy smow iz the rule
every winter. Ifence the several important streams caryy u good supply of water all the vear
through, The average spring and summer rainfall amounis to about 10 inches, the toial precipi-
tatmn averaging about 13 inches for the distriet per annum.

he Temperatore in swmmer is warm, frequently rising to 50 and even 90 degrees in the
shade during the months of July and August. Spring and £all weather i genernHy delightful.
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The winters are eold, dry, and bracing, with brilliant sunshine the greater part of the time.
Generally during (he winter two cold snaps, each of n few days’ duration, during which the
mereury drops fo seyeral degrees below zero, are to be expected.

The aititude of Okanagan Lake ig 1,133 feet. The finest orchards are from 50 to 500 feet
above this level. On the divide between the Okanagan and fhe Nieola couutry the hills rise
to 5.000 and 7,000 feet.

UTILIZATION OF STREAM-WATERS.

Up to the present time water has been used for irrigation parposes only, with the exceplion
of 'Mrepannicr Oreck. Here the Peachland Municipality bas installed a power plant, supplying
the town with electric light, and sundry private concerns with power for industrial purposes.
Like all the mountain creeks in Britlsh Columbin, those on the weslk side of Olkanagan Lake have
a heavy fall. Nevertheless, excellent facilities for the storage of water are generally availabie.
Thiz will nadoubiedly be undertaken to a mwuch greater extent in the near future, thers being
thousands of acres of fArsteclnsgs Iand, ideal for fruit-enlinre, awaiting Irrigation-water. All
the creeks mentioned in this report supply water for lrrigatien purpeses, but only to a swwall
extent, and with the eonstruetion of dnms and other eeonservafion works a Jarge and regular
supply of water would be availahle.

NATURE OF SURVEYS, ETC.

A comprehensive hydrographic survey of Bear Creek was carvied out by F. R. Johnsen,
B.C.Y.8, of YVernon, B.C., during the swnmer of 1910.  The stream was gauged at different points,
as were the most important tributarvies. The work was ceonfined mainly to a stadia traverse
from mouth to souree, but-was not completed, owing to a Tute staxl {(June}, and to heavy snows
in the month of September and October at about the 5,000-feot elevation.

The hydrographic survey of part of Trout Creek was commenced by J. A. Kirk, B.C.L.8, of
Spmmerland, B.C., in 1910, The water rights on this creek were investigated Dy II. A. Icke,
AM.Can.Boe.CLI8. - Prajrie Creek, Aeneas Creek, Powers Creek, Shorts or Biche Creek, Whike-
mun’s Creek, Siwash Creek, and Six-mile Creek have also been under investigation by the
engineers of the Water Branch in 1911 and 1912

All available stream-discharge measurements for the district covered herein will be found
on page 110, . :

.1 have, ete,
P. pu LLATUTOUR,
Tngineer, Waler Rights Branch.

OEANAGAN WATFREOED FROM NARAMATA TO BOUNDARY.

Comnlroller of Water Righis,
Vietoria, B.C.

Sin,—In aeccordance with your instructions, we Lnve the honour Lo hand you a report on
that portion of the Olnagan Valiey Iving Letween Naranwti nnd the International Boundary,
and draining an aren of approximately 500 square miles,

GENERAL PHYSICAT. CHARACTERISTICS.

A large pavt of the territory embraced in this report is mountainous in charaeter. The
Okanazon River flows out of Ganagan Tale in a southerly direction throngh Doeg, Vaseaux, and
Osoyoos Lakes, ultimately jolning the Columbia Iliver in the State of Washington. Between
Okanagan and Doz Lakes the river has very litfle Tall, and leaving Dog Lalke in a series of rapids
known as the Okansgan Falls, it enters Vaseaux Lake three miles and a half below. Emerging
from thiz lake, it flows rapidly southward, entering Osoyoos Lake about six miles north of the
bouudney.
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In the vieinity of Navamata and Penticton the irrigable land consists, for the most part,
of benches about one mile wide, Iying belween the lake and the foot-hills of the Okanagan and
Kettle River Valley divide., At Olanagan Falls the benches widen, narrowing agaiz when
McelIntyre Creek is reacled. South of dMcelntyre Creek the valley widens into broad open slopes,
reaching its maximunm width at Fairview, where the benches on either side of the river are
about two miles wide, These benches have an elevation above the river-bhed of 75 to 300 feet.

On the east side of the valley are rumerous creeks. These are mostly mountain-stleains
rising in the divide hetween the Okanagan and Kettle River Valleys and Gowing wesl into the
Okanagan River. These creels all show evidenee of high floed during a period of six weeks
or two months in the spring, and, with the exception of I’enticton Creek aud Incameep Creel,
dwindle away to almost nething, or dry up altegether in the summer. JMany of these also have
a tendency to sink and rise ngain, with in some coses gquite & flow of water in the hillzs and none
belew, in ofther ecases vice versa, Their drainage-basins lie in broken mountainous country at
an elevation of from 000 to 7,000 fect. ‘ ‘

" A Drief description of a few of the most important creeks on the east side follovws e

Shoot Creelr, which empties inte Okanagan. Lake abeut four miles north of Naramata, is
the most important cresk on the cast side of the lake bLebtween Ienticton and Kelowna, Tt
shows evidence of considerable flow at times, and offers several excellent storage-sites, one of
which is Shoot Lalte, which has an area of about 60 acres, and i1s situuted on the North Ilork
abgub s1x miles inland 2& an alevation of 3,470 feet.

Penticton Creek, flowing into Okanagan Lake at Penticton, has a eatehment-area of some
vighty squure miles, whicl is mostly covered willh o heavy growth of timber. For about bwo
months in the spring this eveek assumes the importance of o river, and must earry ab times
between 140 and 280 cubic feet per second. Aboput eighteen miles nup this ereelk, the Soulhern
Okanagan Land Company has a large storage reservpir at an elevation of 5,280 feel. This
reservoir has an area of G7.2 acres and a capaecity of about 700 acre-feet. The dam is S50 feet
long.

BEllis Creek, fiowing into the Okanagan River between Okanagan Lake and Dog Lake, ranks
in  importance with Penticton Creelk, and, like it, has a very larpe flow in the spring, which
windles down to about 3 cubic feet per second in {he snwmmer. The eptchment-area ig about
100 sguare miles, The Southern Okanagan Land Company has a dam situated about twop miles
up the creek at an elevation of 1,542 feet, and has created fwo large storage reservoirs sivteen
to eighteen miles up. There are still great possibilities of further storage.

Kepgan Creek, which is a large and important one, is eapable of supplying wuter for the
irrigation of a eonsiderable area.

MeIntyre Creek, emptying into the Olkanagan River two miles below Vaseauwx Lake, us o
large flow in the gpring, but in the summer there is practically no water in ils lower prrt.

Incameep Creek enters the north end of Osoyoes Lake from the east, and serves the Indian
reserve through which it passes. Its flow is rapid and its course s precipilous, the gresfer pavt
being through narrew canyons. On reaching the benehes near Inkameep Indian Village, it
shrinks in volume, being at times dry in the summer monthks, but always reappearing as a good
stream near its junetion with the lake.

The creeks on the west side of the valley south of Dog Lake are small and capable of
irrigating only & portion of the adjacent land. Among these, Meyers Creelr is the most important,
rising in the vicinity of T'win Lakes, on the Okanagan and Similkameen River divide, and flowing
inte the Okanagan Tiver four miles soutl of Vasenux Lake, For a distance of two imiles on
Meyers Flat this ereek flows underground. There are several small lakes near the headswaters
of Meyers Creek and its tributaries which are capable of providing limited storage.

TIMBEE ANED VEGETATION.

The timber consgists. for the most part, of piie with some tanmarace and fir, and is confined
to the higher aititudes, except for a seattered growth on some of the benches, Ahove an eleva-
tion of aboui 3,000 feet the country becomes covered with a heavy growth of jack-pine. The
bench lands are bare, except for a slight growth of bunch-grass and sage-brush. Amongst the
timber native grasses are found,

Report of the Water Rights Branch, 1912



VL]

GEo. Warer RicHTS BRANCH.

e

SoIr.

The soil is similar to o zreat extent throughout the whole valley, consisting of a sandy loan,
deep, and easily worked. Ia places it Is move or legs gravelly, and towards the sonth end of the
valloy—i.e., near Osoyons Lake—it is quite sandy.
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-IRRIGABLE AND ITRRIGATED AREAS.

The following table shows a summary of arens in the district covered Ly this report:—

Llrrigated

Irvizable
Loeality, Avea, Area, Remirks.
Aeres, Agres.
Naramata and vicinity, 1910 ...... Caeeraraas 400, - 2,500 jlrrvigated from Sheot Creek
o and adjacent creeks,
Penticten and vicinity, 1010 .................. 2,000 4,000  jIrvigated from Penticton and
TElig Creeks.
Okanagan Falls and vieinlty ................. R T40 3,300  [Trrigated from MeceELean and
‘ Keogan Creeks.
MeIntyre Creek and vicinity ................... 228 1,700 .
Indian Reserve ™No. 1 ............ o] 4306 9,800  |[Irrisated from Inkamieep,
. : Wolf, and Atsiklal: Creeks,
White Take and Myers flat .............. Ceres 320 5,100 [Irrigated from Meyers Creek
and branches.
Bast of Osoyoos Lake, south of reserve .......... 50 1,400  [Trrigated from Haynes and
adjacent creels,
Trest of Oltanagan Vnlley south of Melntyre Creek B 14,800
Totals ........ e e 4,274 42 100%

* This does not include Kaleden vieinity nor Denticton Indian Heserve, as surveys are not complete.

TEMPERATURE, PRECIPITATION, AND ALITICDE,

Records on elimatic conditions are very meagre, but in a general way it may be stated that
in vicinity of Penticton the precipitation swas 13.33 inches in iH09, this being looked wpon as a
fairly average year, and that the average mean temperature, as showr by nvailable records, is

46 degrees.
become slightly greater.

rainfall wore correctly.

As one goes southward, the precipttition decreases and the extremes of temperature
At Falvview the precipitation for 1910 was £.67
tures ranged between the extremes of 990.5 and —4 degrees, the mean being
this was un exceptionally dry year, G to S

inches, and bempera-
N0.5 degrees. As

8 inches would pwbahly represent the average yeariy

Altitudes vary from 920 feet at Osovoos Take to 1,135 feet above sea-level at Ohanagan Lalke,
the beuches varving In elevation from 75 Lo 50O feet above the ziver-boltmn,

TUIILIZATION 01" STRI"A’S{ ~WATERS.

In the whole of this distriet frrigation is necessary and is being earrvied on to a considerable

extent.

Al Nuramata, Penticton, Okanagan Talls,

Kaleden,

and Vasesux Lake, different com-

panies have put in extensive works, bringing o considerable aren under irrigation, in addition
to which there are a great many small works put in by individuals on creeks thronghout the

valley.

The crops grown are apples, pears, peaches, plums, apricots; and se fertile is the zoil
when proper irtigation is provided that moest fruits and vecetables will grow to perfection,

A

considerable quantity of hay is also grown in the distriet. The Munieipality of Penticton has
installed a system of waterworks for domestie supply.

NATURE OF SURVEYS,

The first hydrographic survey in this district was undertaken in 1910 by Mr. J. C. Dufresne's

party.

being gauged wihen surveying in the vieinity.
This veport lus been compiled from data obtained by the following engineers: J. C. Dufresne,
O. I". D, Norrington, W, H, Ricardo, 0. . Bergoust, and b, C. Brotherton,

A table of stream discharges will be fouud on pages 110 and 111,

We lharve, ecte,

The work was principally confined o obiaining the jrrigated and irrvigable areas, strenins

0. F. D, NORRINGTON,

0. J. BERGOUST,

Engincerg, Water Righis Branch.
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Benehes north of Pentieton, showing rvization Cannl,
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THE SIMITRKAMEEN RIVER WATERSIIED.

Cemptratler of Waler Rights, Decembar 31st, 1912,
Victoria, B.C.

Sip—In eompliance with your instruectiong, I submit herewith a report of hydrographic
work dene in the territory drained by the Similkameen Biver, together with a brief deseription
of the watershed.

‘ Pirvstoai. CHARMOTERISTICS.

The Simillkameen River is o braunch of the Olkapagun River, which in turn is a part of the
Colimbia River drainage system. T¢ rises in the Hope range of mountaing, fows pasterly and
southerly for & distance of about 126 miles to its comjunction with the Okanagan River al
Oroville, Washingion. ‘That part of the river which is in British Columbia drainsg a basin of
about 2,850 syuave miles, which is located Detween the Hope Mountuins on the west, the Nicola
asvide on the north, the Okanagan River divide on the east, and the Tnternafional Doundary,
it also drains abhout 475 square miles in Washington.

At Princeton, about eighty rmiles up-streun fram Orovitle, the main body of the river begins,
being formed by the uniting of two streams of abouf egual size—namely, the Tulameen River
and the South Fork of the Bimilkameen River.

The Tulameen River, which drains that part of the basin Iying. te the west and novth of
Prineeton, Hows through a deep canyon-like valley which in most places is barely wide encugh
for ihe river, though it widens in places, reaching u widih of half to three-quarters of a mile.
The more important tributaries ave Granite and Otter Creeks. The former, entering from the
south, flows through a narrow valley without great agrienltural possibilities. It iz well known
as having been the centre of the placer-mining gold-rush in the late nineties. Otter Creek is
sluggisl, meandering through a valley averaging about a quarter of a mile in widlh and e¢iphteen
miles in lenglh, which is devoted mostly to hoy-raising. This valley forms the pringipal highway
connecting the Tulameen with the Nicola, und is also ihe route chosen by the Great Northern
Bailway and Kettle Valley Rallway for their lines to the Cloast.

The South Fork of the Similkameen River drains a comparatively unsettled country to the
sputh of Princeton, Within five or six miles of Princeton the bench en the westerly side of the
river widens out in gentle slopes, merging with the plateau-lil:e' basin which surrounds Princeton.
This plafean extends northward from Princefon for slx to eight miles, and eustwurd along the
main river for three miles,

At a point on the Similkameen River about three miles east of Princeton the valley becomes
a narrow eanyvon 300 to 500 feet in width, This canyen coutinues eastward for about forty miles,
nearly to the Town of Keremeos, and varies in width up to three-quarters of a miie, an average
belng about & quarter of a mile. The sides of the valley are abrupt and rocky, often rizing 1,000
feel above the river-hotfoms and sloping back o hills 4,000 te 6,000 feek above sea-level. Between
the river-banks and the sides of the valley are several narrow arable benches from 75 to 100
feet highor than the river bottom. Several creels of fain size empty info the Similkameen, the
largest of these being the Ashnola River and Twenty-mile Creal.

TFrom a point about two miles west of the Town of Keremeos the valley again widens out,
cqntinuing easterly and southerly to the International Boundary at an average width of a mile
and a4 half, the widest part being ahout two miles. A great part of the valley from here to the
boundary iz taken up in bottom lands, which reguive little or no irvigation, and the graduoal
sloping beneh lands, which extend for a width of about a half to three-guarters of a mile, wonld
lend themsclves to irrization on a large seale, South of Susap Creek the Lenclhies on cither slde
of the river narrow down and are more or less eut up. IKeremeos, Nahumsheen, and Susap
Creels are the largest in thlg seetion, Keremwos Creek Hows through a valley averaging a
gquarter of o mile iz width for six miles, a greaf part of which iz under cultivation, There is
very little tillabie land along the other two erecks, outside of the benches along the Slmiikameen
Tiiver.

TIMBER AND VEGETATION.

The western end of the basin is fairly well timbered with pine on the benches and jack-pine
on the summits, I'ir and some cedar is also found np the creel-beds. Sage-brush I the natlve
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growth on the benches in the vicinity of Keremeos, while bunch-grass may be found all throngh
the bhasin.  Alder, bivel, cottonwood, and some fir is found on the river-hottom.

IBRIGATED AND IRRIGABLE .AREAS.

The land frrigated up to the present time is that most easily reached by water from the
creeks in their immediate neighbourhood, and for n great part s in small individual patches.
The greater extenk of irrlgable land in the vicinity of Keremeos, however, and climatic eosnditions
have encouraged the cultivation of land to such an extent that the normal minimum fow of
Keremeos Creek is nearly all utilized, and also a part of the Ashnola River. The water from
Lhis stream is brought on to the land from a distanece of eight miles by the Keremeos Land Co.'s
diteh, which was designed to accommodate 2,000 aerves. At present about 800 acres is being
supplied from this source. Keremeos Creek supplies aboul G4G ucres in the Keremeos Valley
and henches near the Town of Xeremeos Centre. A sununary of land in Similkameen Vaolley
under irrigation and that whick it would be possible to irrigate, provided water iz availalle, is
given below. The acreages of irrigable areas were approximated where actual surveys have not
bean made.

Table of Irrigable Arces.

. Irrigable
Irrignted, ;
T.ocation. Acres, (esij{ﬁigfd) )
Tulameen Precimet ... oottt ie et e teaanar i {0 6,800
Princeton Precinet ... ... ottt i et 1a6 10,000
Hedley Preelnet ...t e ittt s eacnarrans 380 4,200%
Keremeos Precinet ....ouuiintiereneeananraecaesrinn i 1,200 23 6007
Total for Similkameen Valley ........ 1,396 44000

* This dces not include land in Ashpole Liver bottem above the canyon.
74 large part of this is bottom land requirving very little, it any, irrvigation.

Soir.

The so0il on the benches is sand and sandy loam, underlain with gravelwash. In some
loealities the sand 1% more predominant, and in others the loam. In the bottom Iands tle sand
is mixed witk a black mould which is admirably adapted to the cultivation of hay, fruit. and all
kinds of garden vegetables.

TEMPEGATRE, PRECIPITATION, AND ALTITUDE.

The climate of the valley iz fairly moderate, for, while the thermomeater rises as high as
00° TPahr,, and cceasionally up to 95 or 100 degrees, the effect of the heat is tempered Ly the
dryness of Lhe alr and by the cool breexzes from the adjacent mountaing, which malke the nights
compensatingly eocl.  As fhe nltitudes vary from 1,200 feet above sea-level at the International
Boundary to 2,100 feet at Prineeton and 3,500 feet at the divide between Otfer Creek and Nicola
Valley, a somewhaf varied climate is to be expected. At Princeton in a period of sixiven years
the mean daiiy maximum for August was §1.03, whereas the mean daily minimum for January
wag T.77, with a total annual rainfall of 8105 inehes. At Keremeos, altitude 1,400 feet, from
records taken in 1891 to 1805, the mean daily maximum for warmest menth was 83.9, and mesn
dally minimum for Jannary 14.33, with § inebes of tofnl annunl rainfall. These figures are
obtained fram the Dominien Meteorological Service, eompiled by 1. Baynes Reed, Superintendent
of Victoria Meteprological Office.

TileizATION OF STREAM-WATERS.
The principal use of the waters is in frvigantion, Very littie has ag yet been done in the way
of power develppment. The Daly Reductlon Co., at Hedley, has constructed o dnm, and diverts

water from Twenty-mile Creek info a fume 3 feet 8 inches by 4 feet 10 inehes, which transmits
the water to a power-house sunplying the mill, mine, and town. Several different power-sites
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on the Similkameen River, Ashnola River, and various creelks have been considered for develop-
ment, Lbut as yet no power plants baye been constructed. With the opening-up of Copper Mount-
ain Mining District, it is likely thaf the copsequent demand for power will hasten its develop-
ment on the Upper Similkameen River. Owing to the great fluctuations in the fow of the river
and its tributartes, only a smail part of the avallable watur-powel can be economically developed.
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INATURE or SURVEYS.

The inveslizaticn of the streams of this valley was undertaken primarily with g viaw fo
determining the area of land irrigated by and irrigable from the streams recorded, and accord-
ingly no hydrograplic work was done on streams where no water records cxisted. The work
was confined to a survey of the lands appultenant te records, and approximate measurements
of the flow of creeks nt [he time of the survey. A start waus made in the latter part of the geason
of 1012 towards acenrate and continuous measurement of streams, by building weirs and estab-
lishing gauging-stations. The locations of these rauging-stations are showi on the accompanying
sketel-mup. At each of the gauging-stations for Eeremeos Creek, SBimilkameen River, and
Twenty-mile Creek, a cross-section was measured and flow determined with a Gurley acoustic
current-meter. A gauge-rod was seb, its elevation being referred to that of n begzeh-marls which
was established in the vielnity of the section.

The wairs estallished were constructed substantinlly as follows: The lecation on the oreek
most snitable for backing up water 10 te 15 feet was selected, and a dam thrown across the
creek-hed, constructed of logs spiked to cross-pieces. The whole was sacurely held in plige by
heing eul well into the banks, and brush and earth puddled in on the up-stveam side until the
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underflow was stopped. The weir-board, in which n trapezeidal noteh had been cuf, was placed
on the top Iog. The up-stream edge of the noteh was lined with sheet iron., A gauge.rod
fastened to a stake G to 8 feet back from the weir was placed so that its bottom was at the
elevation of the crest of the weir. All the spaces between the logs were caulked with moss and
gunny-sacls clath.

Weirs were placed on the following ereeky ;—

Olalla Creels ... ..o, ST T f-foot crest.
Cedar Creelt ........ooiiiiinie e, e d-foobt |,
Sheep Creek oo e 5-foot
Goat Creek ................ et e e e i e e coe. d oot
Tom Creek ..o e S-foot
Shuttieworth Creele ... ..., e e e e Sinelr ,,

After completing the weirs continuous readings were taken up to the close of the sanson,
except on Shuttleworth Creek. Hydrogruplic work on Keremeos Creek and south of Keremeos,
on the Similkameen River, was completed in 1011, and the upper patt of Similkameen in 1912,
A part of the work in the vicinity of Princeton and Tuliineen was surveyed by 31, . Brotherton,
and I am indebted to him for part of the data ineheded in this report.

All hydregraphie data may be found on pages 111, 112, and 113, L

I have, ete,:
Q. J. Bercousrt,
ngineer, Water Rights Branch.

KETTLE RIVER WATERSHED.

December 249rd, 1912,
Compireller of Water Rights,
Victoria, B.O.

BIr,—I lerewith submit the following repoert on Lhe Xettle River Watershed :—
GENERAL CHATACTERISTICS.

The Kettle River and its tributaries drain what is known as the Gold Range, situated
Letween the Okanagan and Columbia River Watersheds, extending northerly from the Inter-
uatienal Boundary a distance of sixty to eighty miles, and embracing an area of approximately
3,160 square miles. This area does not include that part of the watershed in the Stale of
TWashington.

The Ifollowing table gives the approximats lengths and drainage-areas of the prineipal
streams :—

R - i ‘ Drrainage-area,
Strezm. Length, miles. | Square Dliles.

Main River north of Westbridge ..............cveueo .. .. S0 1,175

West Fork .o e e B2 G637
Bowndery Croek . ...ooi.iie i i 20 126
Noevth Fork ........... P e e e r e et i G0 600
Clristina Lake and streams flowing into it ............... con 193
Tatal length of main Kettle River in British Columbia. .. .. 123 -
Total drainege-area in DBritish Columbia ................. cee 3,160

A map of the distriet under consideration is published herewith,

Bpeaking generally of the distriet, it might be stated that the bottom lands along the 1main
river vary in width from half a mile to two and a half or three miles, avereging over a mile,
repching their maximum at Grand Forks. Besides the Dotfom lands, there is a larze acreage
of bench lands of varying altilndes,
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The erceks in the vieinity of Grand forks are all small, and thely flow is light, excepling
for a short period in the spring, when they become torrents.

The quantity of water available
in these creeks during the irrigation season is very small when compared to the amount of

KETTLE RIVER
WATERSHED

&

LY ,r
Tonlin Coags

YWESTRRIBG
b

E Hil‘ci/‘

“Tnferviafiongl

irrigable land, and shews the necessity of storing the spring foods.

This shortare is also notice-
able at Nicholgon Creel, on the north side of the Keitle River, near the Town of Rock Creek.
irrigation becomes more gencral than at present,

The remainder of the district is well watered, anpd there is not the likelilood of a shortage nutil
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TriMnERr AND VEGETATION,

The quantity of timber along the International Boundary and through the territory covered
fo dnte is snull, fhe hills being quite bare in wapy places; but the norihern part of the main
river, the 'West Fork, and also the North Fork, are beavily timbered, considerable logging being
enrried on. ‘The prineipal varieties are fir, cedar, tnmarae, and pine. L

“Vegetation vavies greatly throughout the distriet. In some places the hills are bare excepi-
ing:‘for a sheort native grass, while in others there is a dense underbrush.

IRRIGATED AND IRRIGABLE AREAS.

. In compiling the following tnble an estimate of all ihe land.thas conld be Leneficlally irwi-
gated from the various creeks has been made:— )

Irrigated Irrigable

Stream. Ares, Aresa, Remarks.
Acres. Arres.

Deep Creelt and tributaries .......- 400 | Altitude 2,800 to 3,300 feet, wmostly
. steep side hills,

Sutberland Creek and tributaries ... 10 1200 | Land hilly.

Baker and 3cRae Creeks .......... ves 350 T.and hilly.

Moody Creek ..., 13.5 475 Land slightly broken.

Kettle Biver ... eri i T - 800 Acreage estimated. Vieinity of Cas-
: cade,

Kettle River ......... e 60 2,500 Irrigated and irrigable by pumping.
: Nothing over 100 feet above river

vongiderad, '

Fourth July and tributaries ........ 1,040 427 Altitude varies from 1,750 feet on
. lower benches -to 2,330 feet on
upper benches. Insufliciency of
water without storage.
MeConnell and Morrisey Creeks .., .. 355 460 Insufliciency of water from creck
sources. Water augmented by
pumping from  the Kettle River.
Plant capable of irrigating 120
acyres,
Small creeks or Kettle River ....... 330 2,330 |80 per cent. irrigable by pumping
: from Kettle River when there is a
shortage in creeks. About 50 per
cent, irrigable land wnder eultivis

tion,
Boundary Creek and tributaries ..... 350 2,030 | Altitude varies from 1950 to 3,000
faet,
Myers Creelr ........ teaaeraraiaaas 120 400 | A large aves of irrigable land on upper
: waters. Amount unkootva,
Ingram Creek ......_ ... . .ii.a.. 64 30 | Additional irrigabhle aren on  upper
o benches. Insunfliciency of water to
irrigate if.
Rock Creek .......c..ueoan.... R 430 8400 Possible to wugpment water by ghmp-
’ ing from the Kettle River,

Small creeks and Kettle River ...... 2,000 | Vicinity of Reck Creek. :Amount esti-
. : ‘ . ‘mated. Pumping feasible if power-
line was constructed,

Totals ... ... Lt 3,561.5 13,742

So1r.

“The goils of the district are varied and include volecanie ash, silt, sandy loam, and heavy
loam, The light soils, however, predominate. The subsoils are generally open, being composed
prineipally of gravel and rock or * svash.” In some places Lhere is a clay or hard-pan.

TeMEERATURE, PRECIFITATION, AND ATIITUDE
1t iz hardly possible to do justice to each locality with regard to temperatures, as there are
not sufficient fizures fo form a mean. A fair average would he: Grand Forks, —15 to 100
degreeg; Greenwood, —25 to 100 degrees; dMidway, —25 to 100 degrees.

Report of the Water Rights Branch, 1912



3 Gro. b Warer Ricpors Brawcr T

Owing to the irregular formation of the country the preeipitation varies tremendously. In
the monnlains there is an annual snowfall of close to 20 feet, while only a few miles away in
the valley the totzl precipitation would not be over 18 inchies, There is not sufficient data
available to form a mean Pfor the whole distriet. The zecompanying table gives the preeipitation
at Grand Forks for a perlod of three years, nnd although it is net enough to form & mean, yet
it indieates that a falr average might be about 15 inches.

Precipitation at Grend Forks.

Year. + Jan, Teb. {Maoreh.| April,{ May. | Junc, | July. | Adug. | Sept. Qet. Nev. l Dee. | Total

1909, ... 1. ... e AR L 1T | LeT D 002 L.
1910..¢ 0.83 | 141 ] 103 1 028 | .21 | 145 | 0.08 | 004 | 082 | 075 | 145 | 216 1182
L. 1449 | 080 | 054 | 0.83 | 843 | 278 . Qa9 | 052 | 0.83 | 0.0§ | 251 | 28 1725
1932,., 205 | 165 | 16 | 381 | 178 ! 213 l 281 ] 228 110 | 0.75 - R

Norn—The ahove flgures were supplied hy B, Baynes Reed, Bsg., Superintendent Vietorin Meteorn-
Togical Office, whose courtesy is Lercby ackpowledzed. The Observer was Mr. W. &, Cooper, Grand Feris.

The aititnde of a place in this district affects the quantity of water wecessary for irrigilion
purposes to a comsiderable degree. The higher the altitude, the less the necessity for irrigatiom.
This is noticeable at Fife, Deep Creek, and in the vicinity of Grecnwood, where the elevations
vary from 2,500 to 3,000 feet, and good crops are raised without irrigation. In contrast to
this might be mentioned Grand Forks, with an elevation of 1,780 feet, where irrigation, especially
for some crops, is a2 vital necessity. Practically all the irrigated land is less than 2,000 feet in
elevation.

UTILIZATION OF STREAM-WATERS,

Tn describing the use of water in this distriet, no nftempt will be made to make speeial
remarks on any one stream ox river, but the district will be taken as a whele, and considered in
locnlities, commeneing in the castern pavt and gradually moving west.

There is o considerable area of arable land in the vieinity of Caseade. TUp to the present
tkere are only 2 few areas under irrigation. Owing to the cost of clearing (whick is very heavy
in many places) the development is slow, and the settlers ave searcely justified in spending large
sums on irrigation-works for the small amount of land under cultivation. The locality is well
watered and eventually will have a larze ares under eultivaiion.

A few miles west of Caseade is the important distriet of Grand Ferks. Grand Forks is the
centre of the fruit-growing industry in the Boundary Country, over 2,000 acres Leing planted in
apples, penrs, pluing, pruves, cherries, ete, Of this area, about two-thirds is In young orchards
and does not need the same amount of irrigation as the full-bearing orchards. DBesldes the
grehards, there is a large acreage in vegetables, hay, and a smull gunntity of alfalfa.

Along the main river there are a number of pumping plants whieh irrigate approximately
860 acres. 'The power used Is cleelrie and gazolene. The electric power is supplied by the
Cascade Power and Light Co. at 2 cents per kilewatt hour. Most of these pumps have been
installed during the last two years, and there is undoubtedly a promising fature for this form
of irrigplion, considering the moderate cost of power.

The next Iocality of importance is that of Greenwood, which is chiefiy confined to mining.
There is only a small quantity of water used for irrigation purposes in the vielnity, but there is
a large acreage which could be beneficially irrigated,

Roc¢k Creek and vieinity has a very fair showing of irrigated Iands for a young seitlement.
Most of the irrigated land is in hay meadows or young orchards, If cheap power were available
a large acreage could be irrigated by pumping from the Kettle Rlver.

Mining is of gpreat importance in this distriet, and as a vesulting factor large quantities of
water ave used for power and smelting purposes. Two smelters, one at Grand Forks and the
other at Greenwood, ars constantly using large quanitilies of water, the former aiso generating
a large amount of its power.

The accompunying table gives the location and power generated by the hydro-clectric plants
in the dlstrict.
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1913,

Power Plants.

: Head Power _—
Plant. Laenlity, Foot. {Generated, Where unsed.
* | Horse-power.

Caseade Power & Light Co. .. |Cascade 155 5,200 Auxilinry to Bonnington Talls
plant, Power used nt Gerand
IPgrks, Phaenix, and Green-
wonl.

Groaoby Cos power and light .. [Grand Forks 30 4 TOG{about) Power and light purposes at
Granby Smelter.

Greenwood City power and light!Boundary Falls| 130 250 Lighting of the City of Green-

waod.

NATURE O0F SURVEYS.

The season of 1911 and part of 1912 was spent largely in determining the irvigated and
Stream-measurements were made, but ne per-

frrigable greas of the various record-holders.
manent measuring-devices installed.

Sirce Angust, 1912, not only have the irrigated and

irrigable areas been surveyed, hul notes hiove been taken with regard to soil, subsoii timber,
and general characteristies of the land under investigation.
The Tollowlng gauging-stations were established, all since August, 1912:—

4tk July Oreek

.............................

LI I R Y

3-foot Cippolett! weir.

B 4 2-foot "
L) L T S 2-foot -
Morrissey Creek . .ovviivsiviernriiarniirnrerivanirne 3-foot
MeConnell Oreelt ... i v iiie ittt e i iresraeiaeens Aot »
Kerr or Jolly Jack Creek ...vvviviieinennearnrenanann. 1-foot »
MeCarren Crealt ...l 2-foot ”
Myers Creell o ivt it oo et e i veevs e G-foot i
Ingram Oreak ... iy ittt e e 2-foob -

The position of these weirs cun be easily determined by reference to the accompanying map.
Hydrograpbie datn under the head of  Siream Measurements” will be found on pages 113,

114, and 115.

I have, ete,

CLIFFORD VARCOE,

Eagincer, Water Rights Brasach.
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Koremoos Land Cn's 40-ineh Water-main aeross hvidge over Bimilkamern Biver.

New obebavds on Benelies novtlh of B.XL. Croek, neav Yernon.
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Tobacen-erop, B, €, Armstrong’s Ranch, at Keremens, R.C,
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ARROW LAKES AND PART OF THE COLUMBIA RIVER WATERSHED.

Comgtroller of Water Rights, el
Victorte, B.G,
Sig,-I herewith submit the following report

on the ehove watershed, a map of which iz pub- ARROW LAKES ¥ -
lished herewith: Ouly a small part of this large WATERSHED . \ & Batl)
traet has been investigated by the Water Righis , ‘
Branch, and, as it is therefore impossible to do - §
justlce to the diskrict as a whole in the way of &
a report at the present time, only a bLrief sum- ’“‘fa 2 [ &Ly,
mary will be here attempted. e & &,
l ¥ o [
GeNERAT Puygicar, CHARACTERISTECE. B : EAMpA g
% \ - U'Fbo (o]

The distriet under consideration comprises
the Arrow Lakes and the southern part of the
Columbia River, and has a length of approxi-
mately 185 miles, embraeing a drainage-area of
abeut 3,560 square miles. The arable and irri-
gable land along the river and lakes cousists
largely of a series of benches of varying exient
and azltitudes, In some places these benches
stretch Dback from the water-front for a con-
siderable -distance, while in others they are a
narrow eor disappear entirely, the mountains \“"'0‘
rising abruptly from the water's edge. Muny of
the lurper ereelss have their sources in the high
monntains and are fed from snow or glaeiers.
This ensures a reasonable supply of water at all
times. .

TIMEBER AND VEGETATION.

Apparently all the couniry at one time was = ',;é’i - - =
heavily timbered. Fire has, however, deforested 5 fé / ' "“’%fi
lurze arveas and may have affected the natural PN e
conservation of moisture. Vegetation grows
rapidly, and it is only a shert time after a five -
before there is a considerable growth of weeds, S
native grasses, and brush. P
PRECIFITATION, TEMPERATURE, AND ATTITUUE. wxmsnevinr" . ] _N__
The precipitation and temperature are prac- oty '
tically the same as at Nelson, which gives a
mean annual precipitation of 2845 inches and
a temperature from —T7 to 07 degrees. oo
The land under eultivation and irvigated B,
varies in altitude from 1,400 to 2,000 feet. The z
altitudes of the Arrow Lakeg are uas follows: A
Upper Arrow Lalke, high water (1304), 1,404
feet: low water, 1,354 feel. Lower Arvow Lale,
high water, 1,416 feet; low water, 1,382 feel. P
TRRIGATED AND IRRIGABLE AREAS. . ! ;f::t ."m&
The following table is the nearest approxi- /)'TH ‘
mation which cun be made, in o general way, to Co
the eultivated, irrigated, and, in some cases, the Ty ." :
irrigable aveas in the prineipal locntitics. Where : U P
no figures are given it merely indicates that E . da"\'
no data are available on which to base an F ' f\r AN
estimate :— T T T
[

| (7
! r" o
g
f Lt &

—
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Irrigated and [rrigable Areas.

District. Cul?iﬁ%%limou, Irffl?"_,tscl Irjl‘ﬁf’é!;lc'

Acres. - " :
NERESD oo ivvieiintrnrmenatoasosrneisunsres| 325 56
Arrow Park ........... e e <104 93 cee
Burton City oo iinnireiariranmcesranvnenie]| - 320 218
MNeedles .............. 299 210
Renata ... .cueniiiiiiiaiinnncanns e . [15) .5 250
3 T o o & 87
LT L 1,006 1,000 : 2,000
Blueberry .« ..ot e e 49 14 1,45G
Trail and Ressland ., .....c.veieerinnennn.. 530 583 -
L 1= v U . 123 a1 ...

Noere—I am greatly indebted to Mr. Cwecdle, Assistant Statistician of the Agrieultural Department,
for many of the avreas in the above luble.

UTILIZATIOR OF STREAM-WATERS.

Trrigation is nof as gemeral as it is in the Okauagoan aud other parts of the Dry DBelf.
Owing to a greater annual precipitation, it is only during an excepbionally dry season Lhat
irrization is abgolutely necessary. In many cases where water I3 within easy reaeh, sullicient
worlks have been installed to form a safeguard against a dry period.

On page 115 witl be found a tabulated list of miscellanecus sirepm-messurements.

I have, ete.,
Cruwsrronp VARCOR,
Eungineer, Water Riohis Branch.

SLOCAN RIVER WATERSHED.

, Diecember 30th, 1912,
Compiroller of Waler Rights,
Ticloric, B.O.

Sm—I1 bLeg to submif the following report of my investigations of the Slocan River
Watershed :—
GENERAL PAvysicar CHARACTERISTICS.

The Slocan River rises in Slocan Lake, this lake being fed by numerous streams and rivers
swhich rise in the Valhalla and Tardean ranges of mountuins.  The tributaries flow into the lake
from all directions, but the river itself flows southerly until the point where it merges into the
Kootenay River. From the Kootenay River to the Slocan Lake the viver Is thirty miles long.
Slocan Lake js twenty-nine miles long by an nverage width of ope mile. The bottam has not
been found at some places, and on an average it is very deep. .

Drainage-areas of several of the prineipal sireams flowing into the Slocan Lake and {he
Slocan River are as follows:—

Sguare Miles,

Slocan River ......... i e 1,368
Carpenter Creelt ........... e e ieateaiee i ieenae e G0
BoUr-mIle CrEBR ...t i i e ettt 46
Wilson Creelk ..vvvovvevn.. e e ey 274
Lemon Creell J..oveveveenianas PP DI 7
[T R - 18.8
TAEIE Slocan BImeT ot r e remin vt r v et ettt e rata e 325
Sawmill CreeK .. i i e e e e 20

The widest part of the Slocan Valley is about two miles wide, the average being about one
mile and a quarter.
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-For about fifteen miles down-stream from Klocan Lake the fall of the river is very slight,
and for about a quarter mile on each side the land is very Hat and subject to overflow during
spring floods. The remaining stretch of the river until it merges into the Kootenay has a fairly
good grade, and the land on each side i3 about 100 to 200 feet above the watber.

" The fluetuation of the flow of the river iz fairly steady, owing to the Slocar Lake acting
as a reservoir, but several of the tributaries are erratic. OF the creeks flowing into Slovan Lake,
Carpenter Creek is about the worst in this respect, owing to the watershed having boen urnt
over in 1910. Lemon Creek, Howing into the Slocan River from the east, about six miles down-
stream from Slocan Lake, is another erratic stream as regards run-off. The watersheds of the
tributaries generally are coverced with forest-growth, and there are mumerous small giaciers
whith give off a fuirly constant stream of water, both in the Valhalln and Lardeau ranges of
nmountains.

I'IMBER,

The nature of the timber-growth generally is of a falrly heavy character. Both sides of
the Blocan Valley proper are coverad with timber, and there are some good timber limits up
the Little Slocan River. The west side of Slocan Lake is very rocky and precipitous, with very
little timber, but the cash side is fairly heavily wooded.

IRRIGATED AND IRRIGABLE AREAL.

The areq of land jrrigated from the creelss which were surveyed iz 200 acres, while 2,100
neres ndditional could be irvigated under the rights whieh were investigated. The method used
in arriving at these figures is described under the heading * Natuve of Surveys.”

Owing to the limited amount of arable land around the shores of Sloean Lake, there is not
a great awmount of irrigation, and what there is is chielly done by spraying under pressure.
However, between Slocan Lake and Slocan Juaction irrigation by ditel is resoried o af vavious
places on a small scale. '

BOIL.

The soil in Slocan Valley is rich, but the subsoil generally iz open., The bottom lands are
fairly heavy where they occur, and are liable to flood in spring,

PRECTPITATION, ALTITUDE, AND TEMPERATURE,

The precipitation on an average amounis fo 25.95 inches, being made up generally of  S&
inches of suow and 20055 Iaches of rain.  The fuirly heuvy amount of gnow protects the ground
consldernbly from the frost, and eonsequently the moistnre from the mefted snow is allowed to
seep Info the ground and is availalle for plant-growth.  Irrigation is not needed to 2 grea
extent, but doring o dvy summer a little is necessary for the .crops. :

The climate is good, and extremes of heat and cold are seldom kpown., The maximum
temperature Is 97 degrees, and the minimum I8 7 degrees belew zero, while the average is
46.3 degrees. . '

' Mhe altitude of Slocan Lake during high water in 1897 was 1,773 feet above sea-level, and
during Iow water 1,761 feet. What lands are lerigated avround {he lake do not go above an
elgvation of 1,900 feet. The arable iands between Slocan Lake and {he junction of the river
with Kootenay River do not extend, on an average, more than half a mile baclk on each side
of the river, and do not rise to a greater elevation than 200 to 300 feet above the level of the
stream. LT
‘ ULILIZATION OF STREAM-WATERS.

The waters of the creeks flowing from the east into Slocan Lalke are chiefly nsed for the
operation of concentratorg in the miiling of mineral ores. There are some notable examples
here of the maximum use to whick water may: be puf. A high head is utilized for driving the
machinery of the mill, and after leaving the wheels the water I8 used for washing purposes.

Arcund Sandon and Silverton the water Iz chiefly used in counection with mining opera-
tiong—viz., driving the machinery of the concentrafing-mill and the washing of the coneenlrates,
The mines of the distriel are silver, lead, and zine, and they are now commencing an era of
prosperity after having been from ten to twelve years in & siate of quletnde, ‘
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Avound New Donver irrigation is done chiefly by spraying under pressure froin the smaller
streams. The water of Carpenter Creek Iz unsuitable for irrigation purposes when the coneen-
teators are runwiog, and, for other reagong, irrization from his stream is impracticable.

Al the north end of Slocan Lake there are approximately €00 to S00 acres of land which
eould be-cultivated and frrigated, hut no settlement has taken place up to the present owing
to the land being tied up throngh litigation. Beonanza Creelc and several small streams fiowing
from the east could be utilized for irrigation in this disirict.

There is no land along the west side of Slocan Lake which conld be elassed as avable Tand,
the high rocky mountains vising divect from the lake.

From Slocan City to Slocan Junction hydrogeaphie work was done at Silocan Cily, Lemon
Creek, Perry's Siding, and Crescent Valley. At the first three places mentioned. irrigation is
resorted fo in a small way, as also several other isolated places down the valley, the precipitation
not appearing to be quite sufficient to tide over during a dry summer.

Owing to (he mountainous nature of the coundry generaily, there are numercus instances
where very small siremins flowing down the mountain-side arc utilized for irrigation purposes
on o small scale. The waterg of these streams arve often sought after by two or mare persons,
and there are nunerous instances of friction amongst the people. A notable ingtanee is the case
at New Denver, where several very small streams flowing down Goat Meuntain are in dispute.

NATURE OF SURVEYS.

The nature of hydrogruphic work undertaken in 1811 consisted of u detailed survey of the
creek bebween the highest and lowest intakes, traverse of the ditches and flumes, location of
intales, ete, wlhere the water was used for mining purposes, and in addition the irrigated and
irvigable lunds where the water was used for irrigation purposes. Only those lands te which
a water right was appurtenant were surveyed in respect to irrigable lands. Also the rights on
ouly those streams which had two or merc records were surveyed. The territory covercd is
shown om the map accompanying this report.

The hydrographic datn relating fo that pact of the Provinee under veview In the foregoing
repert may be found on page 115,

I have, efc,
L. TrAvIS,
Engineer, Waler Rights Branch,

KOOTENAY RIVER WATERSORD WEST OF THE SELKIREKS.

December 30th, 1912,

Comptrolier of Watei Rights,
Victoria, B.0.

g1r—I beg lenve to submit the following report of my investigations of that portion of the
Kootenay River which drains the western slope of the Selkirk range of mountains :-—

GENERAL I'HYSICAL CrTARACTRERISTICS,

The Footeuny Liver rises in the Roecky Moundaing, and affer flowing about 175 miles in 2
southerly @ireetion it enters the United States at Gateway, throngh which counfry it flows for
125 iles, only to return-into British Columbia again at Bedlington, whenee it flows in a
novrtherly divection Tor fifteen miles through the Kootenay flats to the Kootenay Lake, If leaves
the Kootenay Lalke at the * Outlet” at Balfour, which is sitnated thirty-three mileg from the
point where it enters, and from thence flows for forty miles in a south-westerly divection tmtil
its confinence with the Columbia River at Castlegar. The approximate length in British Colum-
big is 263 wiles and 125 miles in the Upited States, making jun all a length of ahout 385 mles.
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The drairage-area of the main stream and the drainage-area of four of its tributaries in
the West Kootenay are as follows :—
Square Miles,
Kootenay River (14,838 square miles in Canada and 5,047 square miles

in United States) ................., e e anan 19,885,
Lo R IVer e e e e e T45
mean RIVeT ..o e e e e T1L
s o = R 165
Blooan TEIver ..o e et 1,120

The fow of the river is fairly constant, owing to the Kootenay Lake acting as g storage
reservoir. The water rizes on an average 19 feet in the lake, and floods upproximately <0,000
acres of land, known as the Kootenay flats, in the vicinity of Qreston, he run-off of fhe
majority of tributaries of the Kootenay is very rapid during spring floods, but the influence
of these are modified cousiderably wlen merged Into the main river,

The arable lands along the river and shoves of the Take do not extend gensraily inland move
than three-quarters of a mile, and the greater poriion of {he land is within half a mile of the
water. The ground slopes very sharply towalds the river, although at one or two points there
are a few handred acres of falrly Ievel land.

T'IMBER.

The nature of the timber-growth along the West Avm of Kootenay Lake and Kootenay River
Is varied in charaeter, owing to the vocky nature of the hills; where the soil is plentiful there is
u heavy growtl, but otherwise it is very scattered.

Tanrgarey Anp IRRIGABLE AREAS.

The area of land irrigated from the creeks enumerated under the heading of * Nuture of
Burveys ” during 1911 was 785G acres, while 843 acres additional eonld be Irrigated under those
rights whiceh were investigated.

S01L.

The soil generaliy on the bench lands is of 4 light nature aad ihe subsoil is open. The
the hills in prehistorie times through the ravines of the creeks, similar fo wash-outs eaused by
formation of thesc lands sppears to have been cavsed by roeks and earth washed down from
clond-bursts.

PRECIPITATION, TEMPERATURE, AND ALTITUDE.

The precipitation on an average amounts to 2895 inches, being generally made up of 8¢
inches of snow and 20055 inches of rain.

The climate is good and extremes of heat and cold are seldom kpown, The maximum
temperature is 97 degrees, and the minimummn 7 degrees below zero, while the average mean is
46.3 degrees.

The normal altitude of the Eootenay Lake Is 1,760 feet above sea-level, bul, during floods the
waters rise considerably, and the average height to which the water rese during a number of
years was 19 feet.  Duaring the flood of 1804 it rose 32 feet.

UTILIZATION OF STREAM-WATERS.

The waters of the main river arc not used for irvigation purposes in this particular section
of the valley, owing to the Iands heing situated a considerable height above the river-bed, The
tributaries, however, are used for irrigation in o small way, the precipitation not being suflicient
to supply all the moisture required during the dry svmmer months.

it is neeessary to supply what irrigation is required at frequent intervals. as a great deal of
water I8 lost Ly percolation inte the soll bevond the reach of plant-roots, Also & great deal is
lest in the beds of the creeks, where the latter reach the arable lands at the foot of the hills,
In ozder to prevent this loss of water, it will be necessary fo divert it generally in the eanyons
of the creeks above the arable land and convey it in eoncrete ditches or fluimes.

There are no lurge systems of irrigation-works, although at one or two points works could
be instulled and more economical use made of the waters. These points are natably at Bonning-
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ton Falls, Wilow Point, and at-the Narrows. ~Mining has been ecarried en extensively for a
number of years, and consequently the waters of several streams have been utilized for power
purposes and the washing of concentrates. The mining camps are somewhat seattered and are
to e found all over the fistriet. The waters of Coffee Creek near Ainsworth are nsed to operate
2 hydvo-air compresser. This machine is of u novel sharacter and there are not a great many
in uge. The head utilized is 107 feet and the horse-power developed 587.

Placer-mining was done in enrly days on TForty-nine Creelr and several othar small creeks,
bat very little of reeent years.

The magnificent falls at Upper Bonninffton are ntilized in generating elecivielty for the
surrounding country, and power is transmitted by the West Kootenay Power & Lighi Co. over
eighty ‘miles to the Boundary Country for use in the Granby Smelter and for general industrial
purposes, The power plant of this company represents a firsb-class exwnple of a hydro-electric
station, and is up-to-fate in every respect. The head uillized is GG feet. The power generated
at present 13 10,000 horse-power. The transmission-line is operated at 60,000 volts.

The City of Nelson also generates eleciricity at these falls, the station being situated on the
south side ¢f fhe river.

The power-station ot Lower Bonnington Falls is now beld ag a reserve to the plant of the
West Kaootenay IPPower & Light Co. at Upper Boppington. The Lower Donnington Falls were
developed first and supplied the energy for a nuuwber of years. ‘The head utilized is 40 feet,

There is a scheme on foot to enlarge the various points along the Koofenay River, which at
present obstruct the flow from the “ Outlet” at Balfour to Granite, which is abont five miles
helow Welson, in order fo preveni the backing-up of the waters in the Kootenay Lake which
flood the bottom lands known ag the Kootenay flats. These bottom lands, shonid the reclamation
scheme mature, will be eminently suitable for gencral farming purposes,

NATURE 0F BURYEYS, ETC.

The hydregvaphie work in the Xootenay Valley from the Kootenay Lake to Slocan Junection
was coufined Lo stremms on which there were more than two records. The streams investizated
were as follows: Rover, Forty-nive, Sandy, Ward, Anderson, Duhamel, Shammon, Mill, Narrews,
Proctor, Ross, Aylmer, and Skunk Creeks: also Crawford Creek and its tributaries.

The course of the ereeks investigated were traversed from the mouth to the highest intuke,
all intakes Joecated, ditches traversed, and irrigable and irvigated areas snrveyed. Owing to the
time of the year when the investigation took place, no water was running in the diiches, and at
scarcely any places wole the ditches in suel a shape that the capacity ecould be ealentated by a
well-known formula. These so.called ditches are usually made by a single plough-furrow, and
then the water furned in them to find its way down as best it ean. Tle waste of water by this
methed is enormous. Owing generally to the steep nature of the land, it would e far betbor for
the record-liolders to use the water under pressule—viz., pipe the water.

Tt may be noted that practically ail the streams used for irrigation purposes in this distriet
are small, and the gangings appear very insignifieant; however, as the disputes over water rights
are generally on those streams where the waler- -supply is lwited, the value of the fizures will
De plainly seen,

The hydrographic data relating to that part of the Provinece under review in the foregoing
report may be fouud on page 116.

I have, etc.,
E. Davis,
Ingineer, Water Rights Branch.
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UPPER COLUMBIA WATERSHED.

Comptroller of Water Rights, December $lst, 1912,
Victoria, B.C. )
SR ~—Pursuant to instructions received, T have the honour fo report as follows upen that
portion of the Columbin River Watersbed commonly known as the Winderwere District, and
containing approximately 1,510 square milesi—

GENERAT, PHYSICAL CIARACTERISTICS.

. Mhis avea, within which are situated the sources of the Columbia River, is bounded on the
east by the narrow ridge of mountains known as the Brisco Tange, which. divides the waters of
the EKootenay River, taking a southerly course, from these of the {folumbia flowing north; the
western boundary is the Sclkirk Range; and the part of the valley pnder review is ineluded
between Saimon River on the north and Findlay Creck on the south.

The eastern side of the drainage-basin being colparatively narrow, the creeks flowing theve-
from nre, zenerally speaking, short, and thein discharge small, while on the western side, draining
the long slope of the Selkirks, arve severat strenms of considerable Iength and veolume,

The width of the majn valley varies from eight to twelve miles, while in the lateral vallers
of the larger creeks are stretches of betlom land varying from a haif to twe miles in width.

In surface coufiguration the valler varies somewhil, but as a rule the ground rises steeply
from the river or lakes for 200 to 300 feet, and then stretches back to the mountains in a series
of pently sloping benehes, broken here and there by knolls and ridges or by strewm gulehes.

TIMBER AND VEGRHUATION.

The valley is fulrly well timbered, Douglas fSr prependerating in thig district, especially on
the lower benches, while nenrer the mountains jack-pine, spruce, and famarac are found, with
cottonwood and willow on the wetter pavls. On the upper benches of the eastern side are
stretches of sage-brush. Natoral grasses grow somewhat sparsely oun the lower benches owing
to the dryness of the unirrignted soil.

On both sides excellent range Teed is abundanf on the higher lands, affording good pasturage
for ealtle and horses.

TRRIGATED AND IRRIGARLE LANDS.

The following table is given to show irrigated and frrigable lands so far as at present

ascertained :—

Stream. nder eeord. | b R
Morigean Creek Lo e PR 12,581 : 876 4,201%
Goldie Creek ......... e e 3,070 38 2625
Suplight Creek ....0vvannenn rerereenanas N 066 18 860
Salter Creek .....o...-vns P e Indefinite. None. Indefinite.
Brady Creck ... vv-nn e v Indefinite. 47 Indefinite.
Jobmston Creelt ... .oonnns Cheaeaes feiaesans 3673 G2 308

= Total includes Indian reserve.
o records ave in use from Salter Creek, and as the Iand in many cases is not clenriy defined

it ig impossible to give all aveas. This also applies in o certain degree to Goldie and Brady
Crecks. - Tn {he case of Morigeau Creek, the total area under record includes the largs Indian
reserve. of which 500 acres has been allowed as irrigable from this siream:.

Tn ike entire disteict it is estimated that 148,000 acres ave iyrigable. Fhis has been arrived
at hy taking the total area of settled land and allowing 40 ner cept. as non-irrigable by ordinary
methods.

Sorr,

The ehnracter of the soil is varied; that on the eastern zide is, ag o rule, lighter in com-
position, with more open and casily drained subsoil than is found on the western side. On both
sides, as the mountains are approached, the soil appears to e heavier and more reientive of
moisture. thai zlong the foot of the Selkirks priienlarly being a fairly dense ped-clay loam,
appavently more or less sub-irrigated by mount:in seepage. The soil on the Iower benches is
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mostly chocolate or brownish sandy leam of loose, almost agh-like, character, and is very easily
cultivated, but its irvigation demands great care and constant attention to secure the maximum
duty of water, to pravent the washing-away of surface soil and the scouring of deep chanuels.

Analyses made by Professor Shutt of soil samples from different parts of the valley show
ighly satisfactory aitrogen-content; a high percentage of lime; a satisfactory proportion of
potash; and, although not richk in total phospboric acid, a large proportion of the latter is
pregent In a readily assimilable form.

T'EMPERATURE, I'RECIPITATION, AND ALTITUDE,

The mean summer temperature is about 60° Fahr, and the maximum 95 degrees. The mean
maximum in winter is 53 degrees and the mean minimum 23 degrees, the range being from G5
degrees above zero o 3G degrees below. Extreme cold dips are rvare and of short duration:
winter climate is tempered by Chinool winds, and that of summer by winds blowing over giacial
fields.

Preclpitation for 19510 ab Windermere Nurseries, Wilmer Station, amounted to 7.04 inches
of rain and 1.9 incles of snow {melted), an equivalent of $.94 rain-inches. his iz probably
below the average.

The altitude of the upper and lower Takes is 2,700 and 2,600 feet respectively. The maximum
elevation of agrienltural land is nbout 3400 feet, At 3,330 feef, on the west side, is one of the
most produoctive ranches in the valley, where small and tree fruits, vegetables, and hay are
snccessTully cultivated.

HTILIZATION OF STREAM-WATERS.

The diversion of water from streains in this distriet has been almost exclusively for irripa-
tion, the records usually including a right to domestic supplies. Some rights have been obtained
for mining purposes, and several streams have been nsed for log driving, Owing to the normally
low preeipitation and fthe small quantity whieh falls during the growing season, irrigation is
generally necessary, especially on the lower benches.

As has been previously stated, the ridge on the east side of (he valley is narrow, affording
o very limited drainage-avea. The resulting streams. with one or tweo exceptions, are small,
und, so far as information is at hand, there are no large lakes to act as natural regulators of
flow. Tn some cases the demands on these streams arve greatly in exeesg of the supply availabla:
possibly in one or two instances storage-sites exist which may be turned to advantage. It is
probable, however, that before full development ean take place on these lands some mepns of
augmenting the supply must be found, either by transmitting power from othier parts of the
valley and pumping water from the river and lakes, or otherwise.

On the western side the long eastern face of the Seikirke affords sn extensive gathering-
ared ; and there yre several large streams on this side. These have, however, eroded deep valleys,
and their vse for ireigution, especialty on the higher bench lands, involves the consiruction of
long and costly ditches and flumes, guch as are hardly likely to be undertaken by individual
irrigators. .

Mosgt of the rights hitherto utilized on this side harve been taken out of the smaller s.tmqms
which, flowilng over relatively higher ground, can be used without costly supply- works.

Several comprehensive projects are now under construction or in contemplation, including
that of the Columbia Valley Irrigated Fruitlands, Limited, whose cowpleted scheme swill cover
45,000 acres west of (be river and lukes, and the Columbla Valley Orehards, Lid., who are laving
out extensive areas at Sinclair on the east side.

All kinds of grain and vegetables, small fruits, and hardy tree-fruits seem to Aourish in the
- district. Owing te phsence of good transportation facilitics, settlement has heen somewhat
retarded, but with the construction of the Kootenay Central Railway, new proceeding, rapid
development will doubtless ensue.

NATURE 0F SURVEYS.

Burvey-work was commenced on May 20th, 1012, and the eamp was closed on Augusl 31st in
ordar to take np power-investigation work under 3y, Gray Donald.

The streams dealt with were Morvigeau, Goldie, Sunlizht, Salter, Brady, Johnston, and Spring
Creeks. Intalkes of ditches and thelr courses were located and tied to any convenient lok corners,
Stadin surveys of irrvigated areas amd contours were run to determine areas 1111{,{1]31@ under
exigting infakes on appurtenant lands.
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Gaugings of small creeks and ditches were made with a right-angled triongular notch, while
for larger streams and ditches horizontal sharp-crested weirs or floats were used.

In seme of the later work measurements of grades and difehes were talken to defermine
carry 111"' C[l]_}{l(]].t}'

Only a few gaugings were tzken, the time spent in the distriet being insufficient to ebtain
ohservations for extreme variations in fow.

A table showing the results of such stream-gaugings as were obtained will be found on
pages 116 and 117,

I have, ete.,
. W. Kyewserups, Assoc.M.Inst.ClG,
Eangincer, Wueter Rights Bronch.
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KOGTENAY RIVER WATERSHED FAST OF THE SELKIRKS AND NORTH OF

.‘ WARDNER. '

December 30th, 1912,

Clomptroller of Water Righis, ‘ :

Vietorie, B.GC, s

S1E,—T beg to submit the following report upon a portion of the Kootenay River Walershed

which lies in the distriet commoniy known as the * East Tootenay,” and which includes Bull
Ttiver and Sheep Creek on the sastern slde, and the 36 Mary's and Moyie Rivers on the western
side. The area embraced by the entirve report is approximately 3,410 square miles.

PHYSICAL UHARACTERISTICS.

The Kootenay iver rises aboul 125 miles north of Cranbrook, flowing southerly through
British Colnbia a distance of about 175 miles, crossing the International Tioundary at Gateway,
continning in the Tnited States for = distance of about 125 iailes, and returning ¢o British
Colambia at Bedlington. The rviver is fed by numerous strcams, large and swall,  These
streams ave fed by springs, and duving the spring and summer months by the melting snow
i the Rocky Aounfaing on the east and the Selkirk Rauge.on the west, The more importznl
tribmtaries will he briefly considered. ‘ )

The Moyie River, which oceupies a territory somewhal sepavated from the other tributaries
of the Kootenay herein considered, rises in the Selkirk Range ahoul twenty-five miles south-west
of Cranbrook. Flowing first east and then south-west, it crosses the International Boundary at
Kingsgzate, jolnlng the Kootenay River in.the State of Washington, ‘Fhe length of il slrewm
in British Columbia is about fifty miles and in the State of Washington about twenty miles,

The St. Mary's Iiver rises in Lhe Selkirk Runge about forty miles west of Cranbrook, flowing
east into the Kootehay River ak Feort Stecle, and having a total length of about fifty miles and
a drainage-aren of about 1,250 square miles, The stream winds its way among the mounfains
of the range for the first thirty-five miles of its course. Continuing to ils confluence with the
Kootenay, tha adjacent country is a sevies of Ligh rolling benches, excepiing at its mouth, where
there are several thougand acres of low land.

Sheen Oreek rises in the heart of the Rocky Mountains, flowing &rst to the north-west and
then to the gouth-west, and enteriug inlo the Kootenny River at & polnt about twenty miles above
I'ort Steele. It has 2 total length of about forty-five wmiles and a drainage-area of about 350
square miles. Tor the greater part of ifs length the stream winds through the mountains, the
adjacent country for the lower twelve or fifteen miles being o series of flats o1 rolling henches,
Some of this is cultivated and irrvigated, and all of it could be.

The 8kooknm-chuek River riges In the Belkirk dMountains, fiowing first north and then east
info the Kootenay River, having a total length of about thirty miles and a drainage-nren of about
100 square miles. lror almost its entire lengil the river winds flvough the mountains.

Bl Mver rises in the heart of the Rocky Mouulains nud fows west into the Kootenay River
near Watdner, having a total length of aboul iwenty-five miles and a drainage-area of ahout 360
square miles. The stream for almost its entire Iength winds througl the mountain-rauge. The
lower five or six niles of adjacent country are a series of benches,

Wild Horse Creek rises in {(he heart of the Rocky Mountaing and takes its course .teo the
west, flowing into the Koolenay River atf Fort Sfeele. Its length is abount fwenty-five miles,
and it has a drainage-area of about 360 square miles. Ixcepting the lower two miles, the stream
flows through the movatain-range,

TIMBER AXD VEGEEATION.

"All the streams and mountaing in this distriet are timbered. Tamarae and pine predomi-
nate, with a small peveentage of fic throughout the distrief, Oceasionally small patches of good
merchantable cedar are found.

In traversing the country, one frequently finds a considerable arex where the {rees are
scatfered, with a very little or no underbruslh, some of the country being a natural prairic.
Then, agnin, one will encounter strips quite densely covered with an underlnush which generally
consists of small pine, willow, and bireh., This brush is usually Tound along the stream-heds
and at the base of the mountain-slopes. DBuoncli-grass and other grasses sufficient for good
meazing are found over the entive counnfry.
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IRRIGATED AND IlmmAnzL A‘RL‘AS

The dlstuet known as the “ East Is.ootena.j ,” a pmt of wlnch is emi}mc@d in th]s 1ep01t is
quite distinct from other parts of British Columbia south of the main line of the Canadian
Pacific Railway in respect to the extensive areas of evenly sioping lands lying between the
rivers and the mounteing.  The tigures giver In the fellowing {able in¢lude not enly such aress
as may be rendily irrigated from adjacent streans, bt take dnto consideration the fact that, in
the near future, systems of conserving the waste waters will be deveioped, making it possible to
irrigate all the valley and bench londs:—

Irrigated Irrigable
Locality. - or cultivated, (estimated),
C . Acres, Acres,

Thadl Thiver . ol 23,000
TFort Steele 835 18,000
B 1= 360 29,000
Blhieep Creall .. i ne it e s sanaesnamaa e 260 18,000
SKooKEm-chuck «uviiiierarrioarniaaraoranararnres 140 13,060
Cherry Creel ... oo i e T 20,000
Bt Mary's Treairle .. ..., e e 1450 33,000
Tpper St. Mary's Prairie ... oo iiiioiiiiiiie, 5 10,000
Porry 0reck ..o i e e e &0 2,400
Cranhrook .. oL i e i e, £30 30,000
TIDREL MOFIe © oot iie i ey 200 5,000
Tower DOFIE tovvnr oot reairiiaaarenneasarannanass 50 12,000
L s 1 5,455 215,400

CEMPERATURE, PRICIPITATION, AND ALTITUDE.

The steady winter weather usually begins during December, continuing through Janunary
and Febrnury, the femperalure ranging Mom Treczing-point to zero, and oeensionally, for a few
days at a time, going as low as 20 or 25 degrees helow zere. The snowfall is sufficient for sixty
or seventy days' good sleighing. In o very excepiionai year the femperature may go to 20
degrees helow zerg during November, with 12 or 15 inches of snow, this Jow temperature lasting
only one or two days. In the monlh of Mareh all snow and lee will disappear from the lower
flats and valleys. Generally the rainfall is scattered through the months of April, May, June,
September, and CGetober; July and Aungust are the dry and warm months. In exceptionally wet
geagony 1t is necessary to irrigate but very litfic.

Below is a table compiled frowm fhe records taken at Oranbrook and kept hy the Meteorologi-
cal Service at Vietorin, giving the total precipitation for all of the year 1911 and eleven months
of the year 1912, It may be noted that 10 Inches of snow is equal to 1 inch of rain. 1 believe
the total precipitation for the wear 1911 would represent an average wear. 'Lhe tofal precipi-
fation is not necessavily the governing factor in determining whether o year shall be eailed a
wet or dry year. Two censecutive years might have the same precipitation, but if the raiafall
were so distributed thal doving one season it vwwas necessary to irrigate, and the next season it
was not, they would be ealled respactively a dry and wet season,

Precipitation Records, Cranbrook, 1011 end 1812,

Jan. [ Teb. | Marchl April. | May. {June. l.’]u]}’. Aung, | Bept, | Oct. | Nov. | Dec.

© 1911,
Inches of rain| 0.73) ... | 1.63 | .05 | 1.20; 235 | 040! 1.84| 210 017| ... ... 110,53
Foches of snow| 37,20 4.60) 700 | 300 | ... [ ... s e e |wa. (140011100 xf‘ 30
Total precipi-

tation ..... 1821

C1912.
Inehes of rain| ... Lo | 003 | 035 | 108 1.6 | 376 101 OBB| 14! ... f ... ] 068
Toches of snow|11.00| 2005 ... ves v ces - - v L. 111600 ... | 2400
Total preeipi-

fation ..... . can . Ce A e - TR vee 11204

Report of the Water Rights Branch, 1912



3 Gro. b Watier RigETS BRANCH. 95

he elevation, togethier with the dryness of {he atmosphere, make the climate most agreeable
and invigorating, The altifude of the lower vulleys aml benches will vary from 2,450 to 3,100
feet, The adjacent mountain-ranges vary in height from 7,000 to 9,000 feef,

UMILIZATION OF STREAM-~WATERS.

The principal uses made of the water in this dis{rict ave jrrigation, and in connection with
the mining and logging industries. There is vof, in my opinion, any counfry which hag the
combined narural advantagss and resourees confingd to 2o small an aren as this part of British
Clolumbia, with its hundreds of thousands of acres of tillable soil, g milllons of feet of standing
merchantable timber, its rich deposits of precious metals, and its imuiense coalfelds, with natural
power 1ying dermant in the mountain-streams.

Josephs Creelr, a small stream, supplies water to the Municipality of Cranbrook, and to
numerous tracts of land for ivrigating purposes. Cherry, Wolf, Tewis, Four-nile, Maus, and
Cassamayook Oreeks and Little Bull River are other small streams whose waters are used for
irrigation.

Perry Creek, a tributary of the St. Mary's River, is oue of the oldest and best-known placer
creeks in British Columibis, lLaving produced many nillions of dollars in gold-dusi. DRecently
fiumes and pipe-lines have been constructed preparatory to working the old diggings at the falls;
and on another part of the creck the most up-to-date und systemmatic methads of prospecting are
Leing carvied on with modera machinery under expert and oxperienced management.

Wild Horse Creek, at 2 peint near Fort Steele, has produced more gold-dust than any slream
in British Columbia. The mines are now being worked, and have been confinucusly worked for
the past foriy-tive years. The old ditch built in early days has a capavity of zbout 50 cubic feet
per second.

Bark, Shanty, Bridge, and Sunday Crecks nre four small sireams flowing into the Lower
Moyie, whose iwaters are used Ly the Consolidaled Mining and Smeliing Co. of Canada for
generating power and washing ore. Mark Oreel, a tributary of the St Mary's Itiver, furnished
water to this same company for power purposes. During the fall months the discharge of 14
cubic feet per second with a 186-foot head Is-just sutficient for the requirements of the company.

Tull River has a dam and fume built along its banks representing an expenditare of about
$120,000. This Aume has been used for floating logs and ties, hul recently has bheen purchased
by a hydro-electrie company, who intend developing it. The minipwum borse-power is about 9,000.
Stream-measurentenis have not extended over such a period of thne as to form a basis for u
more exact estimate of horse-power at this site.

Luwmbering is a big indastry in this @istrict, and with few exceptions the streams are used
for floating logs and tles. Tamb Creek, which flows into the Morte River, is used by the Porto
TRico Lumber Cowpany, $30,000 having been expended in improving the stream-channel. On
other streszms flunes have heen built for this purpose.

NATURE OF SURVEYS.

T hegan the hydrographic work in this distriet in June, 1911, The work at thig time con-
sisted principally of surveys of irvigable and irrigated lands nnder rights held under old records.
Stream-measurements were confined, with the exception of one stream, to miscellaneous discharge
measnremednts.

In September, 1912, definite insiructions were rveceived (o proceed with systematic and con-
finuons work In strezm-measurements.  Suitable meters were also received, and ganging-stations
established as follows: The St Mary's River, ncot the wagon-bridge at Wycliffe; Cherry Creck,
near the wagon-road bridge; Skookum-chuek, near the proposed C.P.R. crossing; Josephs Creek,
about four miles above Cranbroolk.

All available hydrographic data fov the terrifory embraced in this report is xiven on pages
117 and 118,

1 have, ete,
. B. Hicks,
FEngineer, Waiter Rights Branch.
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KOOTENAY RIVER WATERSHED FAST OF THI SELEIRKS AND SOUTID O
WARDNISILL,
December 31st, 1512,
Comptroller of Wafer Rights,
Vietorin, B.C.

ST beg lo submif, according to instructions, the following report on that portion of
South-Bast Kootenay extending north from the United States Boundary to Bull River, and
bounded on the east by Alberta, including the whole of the Elk River Watershed, an area of
3, D..)O squire miles i—

For convenience I have considered the district in two portions; the first part known locally
as the Roosville Valley or Tebaceo Plains, and the second part as the Mk River Watershed,
The major portion of the report has reference to the Tobacco Plains Precinet, but the Precincts
of Linklater, Gold, and Rock Creeks are part of the same watershed and adjoin this preciact;
therefore the general data may be taken as applicable.

GENERAL PHYSICAL UHARACTERISTICS.

The general character of the country in the Roosville Valley is mountainous, with o gradual
glope west from the main range of the Rocky Mountuing, ending in the Kootenay River,

The mountains, which are practically north and south, give rise to twelve streams or creeks,
and all except one sink in the valley, eventually reaching the Kootenay River by sublerrancun
channels. Those in the top porticn of the valley seem to collect underground and form 4 stream

f 25,280 cubic feet per second flowing into the Upper Bdwards Luke, which has a stream of 25
enbic feet per second running into the lower lake, where it again disappenrs.

Transportation facilitiss are good. The Great Northern Railway between Spokane and
Fernie parallels the Kootenay River und the valley for about twenty miles, and the Canadian
Pacific is reached at Blko and Walde. Tiwe good Government roads traverse the valley, one
at the feot of the mountains and one adjoining the river, with eross-country connections at Flag-
stone and Gateway. TFrom the base of the mountaing fo the Kootenay River, a distanee of qbout
six miles, the land is rolling and nearly all good from an agrieultural standpoint.

Phe drzinage-area is 110 square miles. Fifty per cent. of the land must always remain
uncuitivaterd because of its elevation and mountainous character.

" Agrieulture, stock-raising, lumibering, and hordieniture constitute the four leading industries
of the valley. In a way it is regrettable that timber licences hold back from cultivation much
zaod land. ' '

TIMB[:I{ AND VEGD’I'A’lION

The valley is gtill mostly a natural fomst with the e\cepf.lon of the ranches, the chief
standing timber being tamarae, bull-pine, fir, and patehes of willow on the swamps where fhe
streams sinlk, The merchangable timber in many places will eut as high as 10,000 feet per acre,
but the average is not higher than 4,000 feet. The meuntains fo the east are sparsely timbered
and should always remain as a timber reservae,

The cost of clearing and preparing land for cultivation varies with the amount to be cleared.
There ure from cighteen to twenty-two stumps per acre averaging 18 inches in diameter. and
from twenty-eight to thirty-five small trees under 9 inches in diameter. In small lots varying
in aren from Seto 10 acres, the cost of clearing iz between $45 und 550 per uere, bub the same
laud,if let.in cqntracts covering seveml hundred acres, can he cleared for o price ranging hetween
§35 and \i'l)

SOIL.

“The h.est soil in the valley is a rich dark-hrown coloured loam, composed of decayed vegetable
matter, deposits of silt, and glacial till. That of the rolling beneh land is lighter in colour, sandy
in character, and not 2o rich, mived in places with small gravel, 'The subseil is a washed gravel
and provides an excellent sub-drainage.

TEMPERATURE, FPRECIPITATION, AND ALTITUDE.

‘The vailey is at an altitude of 2,670 feet above sea-level, and protected from the most severe
weather by the high mountains to the east. Although the records show the [owest temperature
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to have been 32 degraes below zero, this ouly obtaing very oceasionally, and is of short duration.
Precipitation records are given below, and show a total mean annual precipitation of 18.23 inches.
To analyse the rainfall fizures, they show that no months ave sbsolutely without rain, and that
the heaviest rain falls in the months of May and June, in which irvigation is most needed, In
faol, no rrigation is required at all in such seasons as 1012,

uG.suggg 2 Fian s

Fhovers Mhus e

he seasong are fairly well defined, and conditions nve about ideal for bortienltural produets,
Exiremes of heat and cold do exist, but are confined to periods when nature is dormant; there-
fore no damage is dome. o

-
i
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Avcrage MHondlly Reinfall and Snpw_fal{., 18897 to 1912

T

o o FOAvernge
Precipitation In Inches per dloath. ) : _ Annpal
(Irrecipitation.
Jan. Fab. Marek., April. | May* | June* | Inly* | Auvg® 8Sept. | Oct. !Nov. JaliR
1581 | 1.34 | 105 004 | 212 | 2359 ; 185 | 1.836 | 1.27 | 101 2.1.89‘ ‘1.20 15.23

* Treighdion months.
Nore—The nbove figures are compiled Imm dd.tu. obtaincd fwm . Bavnes Reed, Dsq Gmernment
Moeteorologist, Viectoria, the Observer bezng Mmhael Phillips, DEsq., J.P., le:o B.C.

Innmmnn AND IRRIGABIE AREAS.

Owing to the fael that & comparatively small part of the territory embraced in this repors
has been suveyed and investigated in respect of the rights of record-holders, it will not be possible
Lo glve exuct figures or even estimates of the irvigated and irrigable areas for the whole distriet:
Lowever, such ﬁgures, and estimates as can be given ave pregented in the following table. It will
be noted that Fernie Precinct is omitted, as that is one of the distriets in whicl very Httle
investigation of water righis has been carzied on—

. Amount Land eunltivated {‘stl.ma.tmi
Distrc. ot i taaer | Vo, ctzpe | RS
Aeres, A.cres.
Tobaceo Plains Precinet o v.ovvnnnvnnnn. ... 17,480 O] 20,000
Rock Creek ©......0..... et aiiaeenas 35,880 2400 87785
Linklater Creel ..... et .. 1,620 170 6,500
Gold Creek ..., . .viiieia.. 4700 300 17408

The acreage of land for whieh water is held under record for the Tobacco Plains Precinct
Is I7A80 acres; and 5,505 acres, or o little under one-third of this total, is possibie and worthy
of irrigatlon. At the present time only 541 aeres of the nbove lands are cultivated and irrigated.

From gaugings {aken al the low-water period of the irrigation season, there is shown to
be sufiicient water to sulmerge the present cultivated land to a depth of 20 feet in an irrigation
period of 100 days. At the smne time many of the ranchers deciare a shortage of water. This
18 due, however, to the very erude and fneflectual method in use regarding fhe Aesign and con-
struetion of irrigation sehemes. The position, therefore, is that some of the present ranchers
are wasting und holding the water to the exclusion of intending settlers. There is sufficient
water continuously fAowing (without the storage of flood-waler) to irrigate approximately
20,000 acres, and yet more land is susceptible to irrigalion than there is water to supply, but
littie development is in progress regarding the increase in fhe irriguted ared.

The caleulation given above is based on a water duty of 1 aere-foot per acre, whicl, when
congidered In conjunctlon with the precipitation, makes a tofal depth of water on the land of
2.5 acre-feet per acre. I hold the opinion (if it were possible {o legally form water distriets)
that the Roosville Valley could be developed fo nwlie most excellent rejurns on capital expen-
ditnre. This wonld at the same fime open up the distriet for agriculture. Much money has
been expended onr projects unsuitable te the existing conditions, and, in eonsequence of the
failure of such, a few hard-working setflers bave abaudoned all hope and left the land.

UTILIZATION OF STREAM-WATERS.

It is too early o arrive af any finnl conclusions from the data at hand, but it is safe to
say that guite four-fifths of the water in this drainage-arvea is lost through waste, seepage, and
bad ditehes, and will continue witheut imprevemnent. This eondition iIs very regrattable, gince
the storage, consewatmn, and bencficial use of water is one of the moest important of public
utiliies.

TFrom an examination of stream systems and appropriations. it appears that in many cases
the creelis are over-appropriated; or, in otler words, the prior record-holder is diverting the

Report of the Water Rights Branch, 1912



FILKRIVER CANYON

available

gy

Wi

Plan sho

Waz rore Powir e

‘P o op

F = N O __.I.Iuli.ﬂ\

e

Bl JO Ya ]

Cranbroot Waler LDistricl
N
W

P

- ):ﬂn.‘r Ialand s

‘Aw\ |
|
[
|

1
]

SO O )
PORL BAf SR T T

*

) et E

Vo= au&wﬁ oz WnEg PYunERy |

.}Jr sred,

[
I
1
[
]
|
[
|
|

|
|
I
|
I
|
'
‘
|
1
I

A g i e i

o I XOGg—=

_ _ |
SMOT— 5oy waddy —

| |
o m |
_ M/ W A
{ats i
| | il e

| ..,
_ | B _J).!nl.lfll!

. “d
" 1 ,_r- T vy _

&

Seale of' Plan GO0 feset =1 fwl

W

- - = s
dr

—

-

- -2 2

o g

Report of the Water Rights Branch, 1912



3 Geo. b Warer Ricaors BRANCIL. 99

water to the absolute exelusion of later rights, The holders of these later records have not
up to the Dresent Lime Idt':ilﬁf.lﬁc'el'iu constrmeting irrigation-works, but it must be remembered
that in the mear futurve, when ihe administration exercises a closer supervision over the use
of water, many of these records wiil be in geod standing. = ‘Lherefore it would be un]ual to
question these rights from a non- -use :-tandpomt uﬁtll such udJudwatwns are mu.ved :11: as
will establish the respective Tights, '

The Tohaeco Plains Tndians have a reserve of 10,400 acyes extending northwards from the
Tnlernational Boundary for a distance of six miles and a half. “Approximately 75 per cent. of
this land is werthy of cultivation, and at the present thmne only 180.5 ieres are cultivated and
iryigated.” The water held under record by the Indians is 300 miners’ inches, or 1417 cubie
feet per second, and not mere thanr one-seventh of this amount is beneficially used.  IFirst-class

raw land ‘in the distriet can be bouwght from $I15 per acre upwards: improved land, with fenrees,

and partially cultivated, from $50 to 875 per acre; irrigated and cultivated land from $1"0 to
$150, according to quality and situation, The cost of 111:;;:1!:1011 \‘.DI.L.S in this Iocallty ranges,
fL(}COl(lle to location, from $15 to $25 per acre.

" 'In reference to power and reservolr sites, thers is a good small power-site on P]ll'l'll_‘[);_)‘; Creek
on Sub-fot 45, Lot 4589, The creek has a fall of 410 feet in a length of 1,500 feet, and would
produce 745 horse-power at low water, This powel could be produced withont jeopardizing the
existing irrigation rights, sinee the water could be returned at an elevation which would com-

mand alf the available land On (be easterly portion of Sulb-lot 45 there are surface indications
of a good reservoir-site, very valuable from fu irn rigation stundpoint, because of ity elevatzon
also as a weans of augmenting the power-site ot the falls,
- NATURE OF SURVEYS.

Prior to 1912 no hydregraphie work Bad been done in this distriet. ‘Therefore I kave spent
considterable time on sireamn and difch gaugings, and have established permanent Cippoletti
weirs on six of the most imporiant creeks. The ranchers and record-holders appreciate the
importance of thizs work, and T have to acknowledge with thanks the assistance rendered to
the Department, in the way of weekly readings of the weirs, by the following: J. Pesrosiers,
near Xlko; G, Peterson and Colin Sinelair, mear Flagstone; Fred Tteo, Jr., Reosville; and
A, Murphy, near Gateway.

Erx River CaNvyox.

According to Instructions. I investigated the Bk River Canyon from a power standpeint,
and give Dbelow the salient features drawn from the report therecon. The power-site is abouf
oue mile sonth-cast of fhe Town of Riko,

The Elk River rises in the Rocky Mountaina near the summit of the Kananaskis Pass and
the eastern boundary of British Columbia with Alberta, from whieh point it runs in a southerly
direction for a distance of 110 miles to its confluence with the Kootenay River, which is thirteen
wiles north of the International Boundary. This river is subjeet to great vaviation in flow,
and the high- or flood-water period (by reason of the aective lumbering operations and forest
fires within the watersbed) is getting graduaily shorter and more violent in character, although
I think the limit In this Tegard Bas now Deeo resclicd, To compensate for this condition there
are many admirable egonomical reservoir-sites which counld be developed to control these flood-
waters, and be made capable of contributing towards the uniformity of stremwn-flow, ¥, B.
Hicks, Field Engincer, gauged the river on QOectober 22nd, 1911, and found 517 cubic feet per
‘second. I gauged it about the same point on QOectoler 1Gth, 1912, and found 848.226 cubie feet
per second, which may be'saild to be almoest low-water flow. TIn regard to high water, from
indientions of driftwood and Hood-wash, T estimate the flow to be twenty times the above, or
16,924 cubie feel per seeoid.  The walershed ¢f the rviver above the power-gite is 1,700 sguare
miles in aven and very mountaineus in character, resulting in a very ranid run-off. The eanyon
and falls are very fine from a scenic point, and much frequented by travellers nud residents of
the @istriet, The waler in the river is new held under records for power purpescs, but applica- -
tions are pending for irrigation rights, and very ca.leful consaderatlon will he 1equue& in giving
one right a preference over the other.

- The plang and photographs accompanying thig report show the chamcter of the ecanyon.
The profile shows the available effective head to be 7475 feet., Power poszibilities at low
water with an efficiency of S0 per cent. at the turbines is 13,443 horse-povwer,
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The chief features of the plant are shown on the pian in red, and are ns fellows: The site
selectedl for the diversion has the advantage of being partinlly formed. A voclk island standing
15 feet above the water and dividing the river can be utilized, since the foundation is solid rock
al this point. The headgates and entrance to the main conduit.can be taken out on the west
side, and o submerged welr cousiructed on the east side, which will be long enough on the crest
to take care of the flood-water., A wing-boom ag shown will be required to dlvert all floating
debris from the headrace. The condult would be 2,600 feet in length, and may bde construeted
2t a very moderate cost, confouring the west side of the eanyon as far as the lower pool, where
a waste splilway and pipes lending &0 (Lo turbines could be placed. The power-honse may be
Igeated on solid roek in the north-west corner of this pool, the site admitting of easy construction.

1t is surprising that this power-site has been allowed to remain undeveloped so long, for
the distriet within a radius of tiventy miles can easily be proved to have a “power market” to
justify the initial expenditure. The main feature in regard to this power-site is ifs exception-
#1ly low Initial cost per borse-power developed. I hold the opinion ¢that the worlks at the power-
site alone, without distribuling systems, could be installed for $25 per horse-power.

Another advantage is the case and low cost of inereasing the power produced by the con-
struction of a reservoir immediately above the diversion-wolks, as shown by a red dotted line
on the plan, which could be made to develop 30,000 horse-power on day load at low-water flow.

The plan shows the available power possibilities, and the scheme taking advantage of the
full head would develop 13,443 horse-power. This could be augmented by storage to double the
above horse-power.

All stream gaugings and measuremenis accompanying this report will be found on pages
118 and 119,

I have, ete.,

W. J. B Bixer, M.Inst.M.Cy .10, Qual.P.A.S.Inst,
Brgineer, Water Righis Dranclh.

FORMS USED UNDELR THE “ WATER ACT”

Water Notice.

For 4 JLIcENOE TO STORE OR PEN BACK WATER. . .
MNOTIOE is hereby given that The Confederation Power Co,, of Vanconver, will apply for a
licence to store or pen hack 10,000 acre-feet of water from Dowgles Creek, a stream flowing in a
southerly divection and emptying into Cousupscal Leke, near Lot 4507, Caribeo, The water will
he stored in a reservoir of Z0,000 eere-feed capacity, to be built above ihe falls, and will be used for
power purposes, as autborized by Water Ldcence No, 706, on the land deseribed as Crown lend

aprth of Lot $567, Cariboo Districh, . o
This notice was posted on the ground on the 9l day of December, 1812, The application will

be filed in the office of the Water Recorder at Barkerwville.

Objections may bLe filed with the said Water Recorder or with the Comptroller of Water
Rights, Parliament Ruildings, Victoriz, B.C.
ST o THE CONFEDEBRATION POWER (0. (Applicant).
By PETER ROBINSON (Agent).

©[Nate.—Thiz noie docs not form patt of the notice.]

A notles is to De posted at conspicucus points in the neighbourhood of the polnt of diversion and of
the proposed wlace of user. Forthwith after posting the notice a copy is to Le filed In the office of the
Water Recorder and fo be published onee a week for four weeks in a lecal newspaper. If the applica-
fion is for more thnn ten thousand gallons per duy tor demestic purposes, ar for more than fAve cuble feet

er -second (175 miners’ inches) or 250 acre-feet per annmam for irrigation, or for more than two cubic
set per second for indnstrial purposes, or for more than ten cubic feet per second for mining purposes; it
must also be published in two issnes of the Dritish Columbin Gazette,

A sketch showing the course of the stream and of the lands affected and an application on Form 62
shall be filed in the office of the Water Hecorder within ten doys affer the flest appearance in a localr
newspaper, .

Form G0—Water Rights Branch.
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Water Notice.

I'on A JICENCE TO

TAKE

AND TIsE TVATER.

NOTYOE is hereby given that Johu P. Rewmsey, of Broollyn, Farmer, will apply for o licence
to take and uge I00 acrefect of water oul of Caempbell Creek, which flows in o nertherly direc-

tion. throngh Lot 7a68, Yele, and empties into the Fraser River, near York.

MThe water will he

diverted nt 100 feet Yelowe the sowih lne of the sedd Lot 7468, and will be vsed for érrigetion pul-
poses on the land described ag Pre-emption Ne, 433.

This motice was posted on the ground on the 15tk day of Jewwery, I0I4 The application
will be fled in the office of the Water Recorder at Asherofs. .

Objections may bLe filed with the said Water Itecorder or with lhe Compiroller of Water

Rights, Parliament Buildings, Victoria, B.C.

JOHN P, RAMBEY (Applicant).
By HARRY TWHITH (Agent).

[Note—This wote docs not form part of the notice.]
A notice s to be posted at consplenous points in the neighbourhood of the poimt of diversion and of

tie prulgused place of user.
Water

eceorder and to be published once n week for four week# in 2 Ingal newspaper.

Forthwith after posting the notice a copy is to bLe filed in the office of the

1f the applien-

tion is for more thano ten tlousand gallons per day for domestic purposes, or for maore than five cubic feet
per second (178 miners' inehes) or 2350 acre-feet per annum for irrlgation, or for more thap two cglbic

feet per seeond for industrial purpedes, or for miore than ten eubic fee

per second for mining purposes; it

must alse be publisbed in two issaes of the Britlsh Columbia Gazette.
A sketeh showing the eourse of the stream and of the landy afeeted and an applieation on Form G2
ghall be Bled in the office of the Water Recorder within ten days nfter the firsi appearance in o lacnl

newspaper.
Form 61—WWater Rights Braoch.

U Water Act™ and Amendments.

ADPLICATION to be filed with the Water Recorder within ten days after the first publication of

the TWater Notice m =z local newspaper.
1912,

{(See Section §0 az re-enacted by the Amendment Act of

1. The name and residence of the applicant.
Please yive [l name, initials are not suflicient,

Hereen Jomes Wendover, Revclstoke, B.C.

2 1A clear description of Lhe stream, with its
name (if any); state the direction in which it
flows and where it sinks or empties.

Hopworth Creck, flowing westward into the
Colwmbie River aboud thirty miles nortlh of Revels
stoke.

3. The guantity of water applied for expressed
in acve-feet per anmum, cubie feet per second,
gallons per day, or miners’ inches, as you prefer.

Cne cubic foot per second.

4, ‘The point of diversion, stating the distance
from some surveyed Jine or some kpown point
Tor example: About 500 feet up-strenm from the
south line of Section 23, Townskip 19.

Aftach & sketch of the siream and the lands
alfected, ;;

About 50 Feet from the west Hne of Lot 1234,
Group 1, Kootonay District.

5. The dams, ditches, flumes, pipes, or other
works .for diverting, carrying, ov storing the
water, ‘

A dam, ditches, and flumes.

6. ‘The purpose for which the water will be
used—Domestic, municipal, irzigation, industrial,
power {which inclndes the sale of power), mining,
or as the ease may be. '

Irrigetion for mizced forming.

TA. Tf the purpose is domestie, irrigation,
indusgtrial, mining, or the lowering of a body of
water, and aceurate deseription of the”land or
mine wihere it ig infonded to use or lower the
watel.

Pre-cmption Record No. 540, swrveyed as Lot
4210
e L3dy

7p, If it is intended to sell the water or the
power to be generated from the water, a deserip-
tion of the ferritory within which the waler or
the power will be sold.

TWater will not be sold.

8. A general descriptioﬁ of the land which will
be affected by the construction of the works, giving
the Iot numbers or the owners' names, if known.

Lot 1834, owned by Thomas Braun.
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A, Tho area of Provincinl Crown lands whieh J gores,
will be affected by the said works, so far as known.

10, ‘I'he area of private lands which will be A right-of-wway 50 fest long.
affected by the said works, so far as Koown.

11. The date of the posting of the notices on 14th December, 1812,
the groumnd.

12. The date of the first publication of the notice In the Revcletohe Horald, 270k December, 1912,
in a local newspaper, and the name of the news-
paper and the plave where i€ is published,

13. The address to which notfices to the appli- H. J. Wendover, Box 756, Revclstoke.
caut may be mailed.

If the application includes un application for a licence to store or pen back water, add ;—

14, A description of each veservoir site. On Crown land closc 1o eest Hane of ot 7234,
- 1D. An estimate of the avea of each reservoir when full. Four aoeres.

16. The probable length and beight of each dam. 40 feel long, O feed Ligh.

(Signature.y H. J, WENDOTVER.
TForm 02— Water Rights Branch,

LICENCE FORRM.

('The form printed belosw is proposed by Dr, 8, Tortier and II. W. Grunsky as n-.nswermi the require-
ments of Part ITL, of the Britigh Columbia ™ Water Act.” 1t Is for irrigpation where works Lave been
compieied. The prineipie underlying this form is that the Jicenece, or water patent, should not be issued
uniil certnin preliminazy things bave been done by the applicant, just as the pre-emptor is required to
make eertain improvements upon his pre-emption belore receivivg bis Crown grunt. This is diseussed
more partienlarly on page 18.)

WATER RIGHTS BRANCH, DETARTMENT OF LANDS. .

PROVINCE OT BERITISH COLUMDBIA,

LICEXCE FOR IRRIGATION PURPOSES.
{After Order of Board—TPorks completed.)

Whereas the Boeard of Investigation created under the ““Water Act™ ¢f British Columbia, and
acting in conformity with its requirements, duly made an investigation of certain cluiws and records
relating ta the waters of the stream hereinafter deseribed, and caused to be entered in the order-book
of the Bourd nu order relating to the said cluims and vecords, and directing that a licezce be issued
embodying the terms and condifions hereinnffer set forth:

Now, thevefore, I, Comptroller of Water Rights of the Previnee of Dritish Columbis, i pursuance
of the said order, and in conformity with the “Water Aet,” issue this licence establishing the right to
take and nse water from the gaid stream under the said Acet, and declave the said right and the terms
and conditions respecting the same to be as follows:—

{¢.] The zourca from which the said water shall be diverted is . & telbutary of :

(0.) The point of diversion for the water to be used under this licence is located as shown
on the plat herety attached, which is hereby incorporated herein and made o part hereof,
and the original of which fs attached to the counnterfoil of this licence on file in the
affice of the Comptroller of Water Rights in Vietoria, British Columlna

{e.) The date from which this right shall take precedence is

{d.) The purpose for which the water is fo be used is irvigation:

{¢.) The muximum totnl quantity of water par-annum whieh may be used under this lcence,
until iawiully altered, is acre-feet; and the maxinmm quantity of water which
may be used per annum on each acre actually irvigated is acre-fool s

£f.) The period -of the year during which water May be uged under this licence is :

{r.) The area and deseription of the Iauds on which water may be used under this licence
are as follows: acres, comprising . part of the hereditaments described
in hereof:

The extent and Joeation of the said lands ave [urther shown by cross-hateling on
the hereinbefore-mentioned plat:

(R} A concise description of the wouks is given on the said plat:

(L) The owner or lawful occupant of the laads for which a right is herein established is the
llcensee hersunder, and as such is entitled to all the rights, powers, and privileges, and
is subject to all the ohligations and limitations conferred and fmposed by the ™ Water
Act,” amending Aets, and the rules and regulations made theveunder upon holders of
licences of this class, particular attention being drawn to the following :—
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(7.) The water iz to ho wsed withont waste, the use being reslricted te the particular purpose
herein epecified and to the particular lapds to which ihe right herein determined is
deciared to be appurtenant:

(k.Y The total quantity of water used under this licence in any season shall be based upon
the pumber of acres of the -above-deseribed lande whieh are actunally and beneficially
irrigated ; and the quantity of water vsed per acre shall ba limited to svch gquantity
a9 experience may hereafter indicitte to Dbe necessary for Lhe produetion of crops in
the exercise of pood husbandry :

(1) Having due vegard to the priority of fhis right, the said owner or cecupant shali take
and uee the said quantity of water, ou being so drected by a proper officer of the
Water RBronch, at intervals of time, under such system of ratation with other waier-
users on the same stream, or otherwwise, ag may best meet the reauiremeuts of grow-
inz crops and at the same tlme secure an economical use of water:

(m.) The apnual Lee, until lawfuily altered, shall be § , and shall be payable on or
before the first day of June in advance.
In testimony wheveof, I have heremmio set my hand and geal thizg day of , 1B

B o I R I I A N N

Comptroller of Water Itights, Victaria, B.C.

ORDER FORM.

{The Tollowing is a proposed [orm for an ovder to be given by the Hoard of Investigation in deter-
mining & right held uader an old record for irrigation purposes where no worlks Lave been conztrucled,
and where, censequently, certain things remain to be done before a licenece, or water patent, can be Issued.)

WATER RIGHTS BRANCH, DEPARTMENT O LANDS,

PROVINCE OF BRITISH COLUMBIA.

ABSTRACT OF AN ORDER OF THE BoARD ¢F INVESTIGATION.

{Defining Irrigation Right—XNo Works constructed.}

1. Whereas the Board of Investigation ereated under Part TTI. of the * Waler Act™ of the
Provinee of British Columbiz, scting in conformity sith the . reguirements of the said Act, duly
mgde an investigation of all knewn claims and reeords on file relnting Lo the watess af the stream
now officially known ag . 8 tributary of , and cauged ic be entered in the orlet-
hook of the Board au ovder determining and establishing the several rights to the use of the said
waters; and -

2, Whereas, at said investigation, the Board determined that o valid veeerd, among others, had been
made under the authorvity of a former Act of the said Province, granting a right to fake and use

watelr from the said stream for the irvigation of lands within the hereditaments deservibed as s
and
3, Wherecas - , of . duly presented at sai@ investization o statement of clain under

{he above-mentioned record, wheveln he affirmed himself to be the owner or lawful oeccupant of a
part or all of the said hereditaments:

4, Nowv, therefore, su conformity with the reguirements of the said “ Waler Aect,” the sald Board
determines and defines that particular right to the use of the waters of the said streamr held under
the szid record and appurtenant to the landy clabmed te be owned er oceupied by. the said claimant,
and orders with respect fo the same as follows —

(c.) The point of diversion for the water to be nsed under this order is Toented as shown

. on the plat hereto attached, which is Lereby incorporated herein and made a part hereof,
and the orviginnl of which is attached {o the coonterfyil of this abstraet of order on
file in the office of the Comptroller of Water Rights in Vietoria, British Colurmbia:

(t.) The date frem which this vight shall take precedence is :

(c.} The purpese for wkich the water is Lu.Le wsed is irvigation:

(d.) The maximum total quantity of water per annum whieh may be used under this order,
until lawfully alteved, is acre-feet; ang the maximum quantity of waicr which
may be used per anlnum qu each acre actually irvignted is acre-feet:

{¢.} The period of the wear during which water may be used under this licenee is :
{£) The area and deserviption of irrizable lands to which the use of water under this order
may extend on.completion of works and heneficial use of lhe waler In the way of the
jrrigation of the said lands ave as follows: acres, comprising nart of
tie Lersditaments mentioned in paragraph 2 hereof. The extent and Iocation of the said
irrigable lands are further shown by single batching on the hereinbefore-mentioned plat:
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(g) The «derms under which a new licence will he lzsued to take and use water pursuant

to the present “ Water Act,” replacing the raid record, are as follows :—
(1.} Works shall be constlucleci for the diversion anﬂ» earriage of the said waler

© and: shalk conwist of : :

(2.) Surveys veceszary for the construction of the said works shall be made and a
statement iz writing and plan of the said works shall be submitted to the Comptirelier

©of Water Rights on or before 539, and Lis approval thereto shall be obtained

before constrnetion is commensed:

Permission 1o make said surveys is lereby granted, and the recovd-holder Lierein
considered js entifled tc the right of eniry and generally to all ihe other rights, and
iz 'subject 40 all the obligation ¢f a permit-helder vnder Part V. of the ** Water Act":

" Provided that notking in this order shall be construed as conferring any interest in or

authority over any lands belonging to the Grown in the vight of Canada:

(3.) Phe said stacement in writing and the said plan taker logether shall show the
route by which the water is carried, the position of the works, the particular lands
upon whicl the water is to be used. each parvcel of land crossed or towched by the
works, the name of the registered owner of said parcels of Innd erossed, the area of the
said owners’ lands to be occupied, and the pesition of alt public works, highways, and
privaie roads along or across which the works are (o be constructed:

{4.) The construction of the szid works, according to plans approved as aforesaid,
shalt be begun on or before the day of , 19

{b.) The said eonsiruetion shall be presecuted with due {hhgmlce and to the satis-
faetion of the Comptroller of Water Rights, and shall be completed on or before the

day of , 19, and proof thereof shall he filed within sixty days theye-
after:

(4.} Prool that the whole of the suid lnnds deseribed in clanse (f) hercof have
been properly prepared for irrigalion and have been irrigated beneficially from the said
works shall he filed in the office of the Comptroller of Water Rirhts on or befare
the day of , 18 ¢ Drovided {lsat if-within the time allotted proof is
filed that a par only of the gaid lands have been so propared wnad irvigated, a licence
shall be issued in respect of the said pavt of the said lands:

(7.) Where no proof of econstructien of the said worky is presented as required in
subdivisions (B) and {8) above, the said vecord and entry or such part lherecof ae
applies 1o the lands of the gald owner or veenpant will be tronted as diveeted in sections
45 and— 46 of the Act, which are as follows :—

*See, 40, If proaf is not filed as required by the last preceding section, the Comp-
troller of Water Llights shall, without further notice, dewand, or procesding, declare
the said record Emfelte& and the entry of such record cancelied, and the works con-
strueted under such record, if upon Crown lands, shall become forfeited to the Crown,
and if not upon Crown Iands shall hecome forfeited to and becoms the property of the
owner of the land upan which the works are sitnate.

" ' Hee 406, Before the time fixed for the completion of the works and the putting of
the waler to beneficial use as anforesnid, an applieation o extend the time may be made

. to the Board, but the Board shall net entertain the application ner have any power to

extend the tiwe, wnless the applieant shnll satisfy the Deard, upon oath, that the
applicant has begun and diligently continued the work in perfect good faith, and has
beent prevented by causes heyond his control from completing the works so ordered to
be constructed as aforesaid.”

(8.} Upon the filing of proof as requirved in either subdivision (5) or {G)} above,
and upon it appearing to the Compireller of Water Rights that the record-holder

. herein considered has made full and satisfaclory complinnee with the terms of the

* Water Act,” amending Acts, the rules and regulations adopted therecunder, and the
orders of the Board and of the Compirelley relating to the said right, the said Comp-
treller shall issue a licence, in conformity with the terms of this order, replacing
and eanecelling the rezord, or such part of the same as applies lo noy of the lands
clajimed to he owned or occupled by the said ¢laimant:

{i.) Fhe ewner or lawful accupant of the Jands in respect whereof the privileges herein

named are granted is entitled, in respect of the said privileges, o all tha pights,
powers, and privileges, and is subject to all the oblizations and limitations, conferred
and imposed by the sajd “ Water Act,” amending Aocts, and rules and rvegulations
made thereunder; and this order is particularly conditioned in the follewing respects:

‘ (i.) The water is fo be used without waste, the use being reslricted to the purpose hercin

specified, and to the particular lands to.which the right herein determined is declared
to be appurtennot ;

(i) The total quantity of water used under this order in any season shall be based upon

the nwmober of acres of ‘the above-described lands which are actually and benclieinlly
jrrigated ; and the guantity of water vsed per acre shall be limited to such quantity
as experisnce may hereafter indicate to be necessary for sthe production of erops in the
exerclse of good husbandry :
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(%) Having dune rezard to the priprity of this right, tthe said gwner or ooccupant shall take
and use .the said quantity of wwoter, on being so directed by a proper wofficer of ihe
Waoter Branch, at intervals of time, under sueh system of rotation with other water-
users on the same stream, or otherwise, as may best meetithe requirements of growing
crops and ab the same Lime secuie an economieal use of witer:

(I.) The annwal fee, until lawfully -altered, shall he $ , and shiall be payable on or
before the fizst day of June in advance. K
By order made and entered this day of . , 197
BOARD OF INVESTIGATION OF THE PROVINCE OF BRITISH COLUMEBIA,
‘ T o B < Ohairman.

. o e . Hember of the Roard.

BTREAM MBASURDMENTS.

Late in the season of 1912 an effort was made {o begin fhe systematic and continuous raug-
ing of gome¢ of the more important strepms. These were selected with speelal reference to the
ntilization of thelr waters for irvigation, wining, power, and oflker purpeses. Such resulis of
this work as are available, together with miscellancous discharge measurements previously made,
are given in the following pages.

While information upon many of the streams is rather meagre, it is felt that a satisfaciory
start has been made. It I8 well known that miscellaneons measurements, or even conlinuous
measurements through oue season, do not afford a safe guide for judging the fow of a strean.
It ig only the record fov u series of yewrs which becomes valuable. The figuves are printed
primarily with this latter end in view. Nevertheless, though incowmnplete, they will give the
Board and the public a better idea, in most cases, of stream-flow than conld be gathered from
mere verbal evidence. ‘

Ia the Railway Belt {he engineers of the Water Rights Branch conducted investigations in
some of the valleys in 1912, collecting only such data, exclusive of stream-measurements, as were
neeessary fo determine rights under old records. 'Fhis was due to the faet that sinee the date of
thie Privy Council’s decision decluring the administration of the waters to lie with the Dominion
Governunent, an efficient hydrographic survey las proceeded in ihai terrvitory under the direction
of . A. Carson, Chief Engineer. Kamloops, It is understoed that the results of this work are
in course of preparvation for early publication, and may, no doubt, be procured upon application
to the Department of the Interior in Ottawa. . A few of the figures from the Dominion survey
on some streams are included herewith by courtesy of My, Carson.

‘ The arrangement of the tables follows the same order as the degcriptions of the respective
drainage-basins which ave to be found in thie foregoing pages.
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STREAM MEASUREMENTS.

Hydrographer or . Aren of ; Mean | Gaugme o -
Hiream. TDate. Obssrver, Width. Section. | Velocity) H einle, Niacharge. Remarks.
YANCOUVER ISLAND (WEST {OAST),
Feet, | Bq. Tr. IFpper §| Feot. [Chu, Tt perS,
Gordon  River (dvainegenyea, 163
Byuaele miles}.o..ooa e Afarch 10bh, 19i1... 1G. Gray Donald (H T P . 513 97 2.2 1,863 Metered at Newton's No. 1 Comyr.
Ditbe ... ... o Oot, 17th, o ... ]C. W. Roberts {lIyd.)..... 113 [ix] 278 ... 1,760 a “
SHtamp Ri\’er (dmungc wmreg, 177 .
squnre miles},........... vare-s [Marel IRth, 1015.... n I 135 480 1351 PN 465 Metered 300 feet down.stream from Great Centrel Lake.
Ash Rwe:' {drainage-ayes, 1"0 square
miles} ...... fet ame e " o S e T TP P [ 160 BEstimated, Drajns Ash, Dixeo, Elsie, & Doep Lakes. Tribu-
: tary of Stamp River.
Sproat  River (drainnge-arer, 125
suare MHUCS)......h veenn i iaans "o [ S, RN P NP B 00 Estimatod. Traing Spreut Take, tribufary to Stamp River,
VANCOUYER [SLAND (EAST IOAST).
IKgksilnh River (drahiage-area, 96
squere miles) ..o oLl Dee, 14th, 1211....|H, B. Hicks (Hyd.)....... 88 157 .02 1.50 213 Metered 530 feet up.stream from E, & N, Railway Bridge.
Cowlehnn River (drainnge-aren, 300
square mHesd. . .oy vees coeenl| oW L, u .. n cres 160 627 4.04 5.20 2,910 Mebered 175 feet down-stream from Governmend Bridge.
Ohemainus River (dralnage-area, 146 :
sequarc miles} ... ... ... N 108k, » .. o aieaeas 151 503 1.99 0.55 575 Mobered from B, & N, Railway Bridge.
Kannimo River drainaze-arex, 249
sguare miles} ... oo L. I 208h, .. W e 135 372 2,87 1.75 1,070 Metered 800 foet upnstream from Canadian Collieries Rail
) way Bridge, five miles from Ladysinith, .
luntledge Liver {drainage-aren, 314 C
square miles)...,...... L.l Jan. Ard, 1012, " PR 161 364 2.40 208 g Metered 300 feet up-stream from Logging Railway B:‘idgt:.
Tsolum  River (dmnnge-nrm 1]
souare miles} . ..o t 8th, w» .. o e 6 8t 1.04 2.05 i) Metered 150 feet up-streant from fool.bridge, one and one-
half miles from Courtenay.
FRASER RIVER BASIN.
Fraser River {drainage-nren, 806,550
square milesy.., ..o Man,, 3Isk, 1912 L. (R Davis {Hyd).......... 1015 s 3.%6 e 58,785 Metered near Agussiz,
Lhehalis Hiver (droinago-aren, 20¢
square wiles) . . JFeb,  #nd, o Lo L WOS Wilson (Eydl) L. .. 49 242 5,15 2,80 1,247 Metered three miles north of West Fork.
West Fork Chehalis River (drmna're
aren, U0 sruare milegy . ... i no. W e 20 168 2.40 1.1¢ 4Di Metered one mile Trors Junediou willl mzin sbrezmn.
Silver  Croex  (drainage-aren, 10
square milegy... ..o Lol 1 TR n ¥4 5.5 3.20 |[........ 17.6 | Tributary of Chehalis River. Metered ot Erall erossing half
a mile helow fails.
Nev,  &rd, 1911 51,80 |Gauge:station at Jones Lake,
Sept. 18th, 1912 8710 n "
Nav, 18th, 1911 333 .00 |Gauge-station ab road-bridge near mouth.
Der,  12th, o 1,220.00 n " "
Fgb,  &0th, 1512 422 00 * n "
June  Bthy « 2,881,060 " " "
It 29th, gnl1.on " " "
Bepk.  18Ch, o HES el ] m " It
Nov. 1Bth,: = 762.00 u " "

BANYT 0 LNATCLAVIE(] a0T
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Coquiballa River.......ooveononaen Nav. 18th, 191% ... 1,210,00 pFauge-statian ot rondd-bridge rear mouth,
Cm e e e ] 200h, . 5SI04U i t "
Nahatlatch River (S8almeon River)....jFeh,  2ath, 1912 .. 417,00 [Gauge-station at lakes,
n oo fduly 18, w .., 1,830.00 " "
i .. |Nov, 2Bth, « .., 818.00 1 [
Silver Orecke ... o PRSP Dee,  1ith, 1011.... 973.00 |Gauge-station between roadshridge and mouth.
" March  1sp, 10IM.... 20100 1 o n .
1 n 1,106, G0 n H ar
11 [T 1330l " o+ at
w [ 865.00 n W #
" . T, on .. 242 ¢ 1 H 1
Stein River.. Sept.  S2nd, UMIL.... 63300 [Gange-atzlion at road-bridge near month.
" Murch 27lh, 1912, ., 860t - w7
" oiMay - B0th, ... 1,360.00 Chg gy
July 26¢h, o ... 1,190,006 e n
Sepb.  28rd, 1911.... 4.50 {Gauge-station ab road-leidge.
June Ist, M2.... £.10 I 11
. |Bept.  2lsk, 1011 ... 4,20 | Gouge-station {our and one-halk miles frott moulh.
Moy ofth, 19i2... 14.30 " u o
Maveh  Fth, 1912 .. 15,700.00 |Gauge.statior at ITope,
June gth, o .. 135,006, 00 n H
E 28th, w .. 265,000.00 W u
Yol  20th, » .. 12,300.00 [Guige-stolion one miile abeve Tytten af ferry.
Mareh 26th, » . 11,500,00 " 1 W
May Hab, o .. 141,000,00 n " "
June  R6Lh, . L. 1G2,000.00 u " "
July  28th, W ... 91,400.00 # " o
Sepb, 2WEh, o .. 34,000.00 u n H

£

g ‘omn

Nove,—The ahove table of hydrographic data ks Leen made avatlable through the courtesy of P. A. Carson, B.L.%., Chief Engineer of the Dominion Hydrographic Survey of the Railway Bels of
Tritish Columbis. These measurements constitute enly & small part of the data alitained or the flow of the streams mentioned,  Full information will be found fn che report of the Doncdniosm
Burvey when published.

THOMPSOR AND BONATARTE RIVERE WATERSHUEDS.
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RBonaparte River May Oth, 101Z....|W. R, Pilsworsh (Ivd ) oa|veeeiiaafiean e on F57.00 |Velority obtzined Ly flonts.
& June  I5th, o ... n e . 297.00 1 . " .
n . July 1Tth, . ™ . 228 00 1 . “
Cornwall Croek., .., Moy Bth, =n " 550 n n
" n IHh, o " PP .70 " i
" June 40th, " " Z.00 t 1w
" July lth, o . " ian G5 ar 1
Scotty Creel ay  ilth, , " 3%.00 n In
M i aeeeeens H 1dth, o " . 25,00 t i
" June  23nd, o o .50 ] o
W e July  12th, o 1 7.40 st o

Nore.—-All these strenms are subjtet £6 even greater fluctuations than those noted i the above fable, especianlly Uie smalley streams,

time enormous quantities of water run to waste,

NIOGLA DRAINAGE-BASIN.

which in the spring often Lecome torrents, during which

Nieoln KKiver ......ocvs .o Sept. Znd, 1011, §P. de Lactour (Hyd.) ..... 54.00 [ ) Taken near Ninola, below Clapperton Creek. It may he
. o 18thy, v .., 1 terer 53.00 } possible to refur those rewdings $o Domimdon Govern-
. 1Oet. Gth, o ., B e 45,00 inent gouges.
Moy 22md, 1812 ... Dom. Govi, Engiveer {FL.}. 4,500,00 [Maxirnum discharze ab Spence's Bridge.
ek, T4th, o« L. n - 16430 [Minimnm dischargze at Spence’s Pridge.
Sept.  11th, 1911....|P. de Lautour (Iyd.)..... 14.00 [Tt may be possible to refer those readings to Dominion
Qub, ard, e . " craee | 93,40 Government gauges.
May  2lst, 1912.._. |Dom, Govi. Bugineer (FLY.[.... 1,800.00 | Maximum discharpe.
Sept. B0th, o ., " . 26.00 | Minimuwm discharge.
[ 4th, 1812 ... |J. F. Rewlaods (Hydl) -, .. .85
Nov. I6th, o L LWL Munslow (Obs) ..., 4.15 |Inferpolated.
Sept.  2nd, 1912 J. F, Rowlancs (Hyd.) ... .. 8.00
n 8th, n PR 6.00 |Interpelnted,

"HONYUG STEOI HILVAYL

10T
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BIREAM MBEASURNMENTS. —ontinued.

- | ) Tiydrographer or r: Aregof b Mean  Gange ; . X
Shren. Dat.e. Observer, Width. Seriom, [Velocily| Meight, Discharge, Re.nmr.lxs.
NIGOQLA DRAINAGE-BASIN.—Censluded.
Teet. | Sq. e [Ftoper 8| Teel. [Cu. L perS.
Quilehena Creelz........ veevieneaas |Sept. 16t IHIZ.LL | Howlands (Ryda) . e aen e [ i .45 .90 jinferpolated,
" i rweaireaes seamaes n 25177 T TR Nl RS S [P . 0.57 .80 it
M isinaieanee 0 eeas et nd, u ..., I ae) B0 20,88 0.304 0.83 7.20 53
Maoore Qreelt « ..o woiin coiiiiaa, My Gth, 1908....[M. B RHicks {Hyd.) ...... {.... .. BL.BZ | e 227.00 |Velooily by floats. Taken about one mile and a half from
maouth, under tha direction of 1L W, B, {anavan, Con-
sulting Eagiticer, Vietorlt.
4 253,00 |Ditto,
i 176,00 i
”" 95 {1l ot
I 47.42 *
T 2 ] [
n 14.54 |é-foot Cippolettl weir. Taken about one mile and a half
from monlh, under the diveetinn of 1L W, E. Canavan,
Consulting Engineer, Victoria.
" 15.20 1 Dilto.
I 13.20 w "
" 5.10 "
1 1¢00 v
¥ 3.60 i
# 840 13
00| w
L] i
3.1¢ n
" 1[}0 "
W 5,40 n
] 4 0 1l
+ 3.90 "
1t 5,45 u
i 6.20 n
# X.00 u
OHANAGAN WATKHSHED NEAR VERNON.
: . . Tredics,
Long Lake Creel ooovvnan s oons Aug.,  dth, 3910... (WL R, C. Morris (Hyd).... 0.60 {Near Long Lake.
Coldstireamn Cregle .. - ... a. o Sept, ath, v .., " R 6.4t {One mile above ranch ; 10-foot Cippolett] weir
" e wea o 4ty . " v oaa 11,77 { AL ranch ; te-faot Cippolalti weir,
Deer Urtek. o ooiiii e ivennaan 7 14th,  n ... " ceen G.70 | 4foot Clppolettl weir,
Deer Creek, tyib. of BLX. Creak CBAum. 19th, o L. " . Dry.
Lareh Creek. ..., Sepb., Tk, ow L "
Bissetle Creek .. . Sept.  29th, . " - .75
Brewer (reek oo ovvveenen o0 woae fBents TIRLL, o L, 1 Dry.
Bwan Lake Crevk. .. .. ... ....... dune  #sth, o o o 3.12
BX. Oreek.. oo i ciaaaan Jaly Hh, o .. " ees Dry. At Swan Luke.
I eiiiciaerasaieiieianais NEGIAES T " . 0.81 |4t gity intake; 1.G6foeh reclaugular weir
Brookside Creell....vouvaissenrnae-|duly  28th, o .., n Ve Drv., At B,X. Creck.
I enmeriee caeneeean Aug. Sth, o ... 1l . 0,08 | Two amiles from B.X. Creek,
Menking Orecl, trib. of B.X. Creelc..| o Wwh, o ... " . Ly,
Hoyx GQulet. ... et eeen e Juneg  10Lh, o " u

80T
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Kelzon Oreck.
Spider Creck .

Jones Oroek ... oo

13 ! ..
arris Creek .

[ L

Blue Springs Creek .......... .

Creighton Oreek... ...

"
1

Yance Creslc. . .
Neafy Crenk. ... .

Biyg Creek ...

Dransh of Shuswaﬁ Teiver . ..

Copper Creck

Dutchimar’s Creek ... .. ..., P,

Fall Creek ..,

Uheryy Creek, ...
Eight Mile Creek

Norris Creek .

Mordei’s Creek.

Hope Creelt ..,

Porteous Ureek. .o

Hrown's Crepk
Siwash Creek.

Six dile Creek... ...l s

Scotch Creck

Broderick Oreele

Guleh Croek. .
Ronds Oreek |
Cedar Creek..
Hpring Oreck |

Migsion Creek
"
tL
113

W
i
[
1t

"
Canyon Creek
W

Bawimnill Creck

by 10th,
" 5Lh,
1 +2nd,
It 27th,
January,

. |Felruary,
March,

. fApril,
Marh,
Al
May,

June,

May  1%th
,r} 2211(1:

.« 1 Str‘
at 12th,
f 22,

n ord,

1HG. ... G, Gray Donald (Hyd). ...
1] saa " —a
9L, .. B Davis (Hyd). ... ...
[T 0 eeens aenn
1] . " PRI TR
n .k n PR
" - ” ..
" . "
no .. n . -
W " \ .
10i2... . |Belgo-Can, F.L. Co. (
H . B ar
it it
8] - 1 -
1910 ... iSouth Kelowna Land Co. (0
" . - 1
o . "
& DN 1
1811. ... | B Davis {Hyd.)......... .
LS " IR EER]
LI H v
L 113 .
" . uw
1 113

W. B O Morris (Uyd} .-

3

It
13

13

L4

«
1€
" -
"
" -
" -
n ek
" .
" e
"
" .
1t Y
11 LEXNY
" .
1 ravr
1" -

# -

AW R G Mo (Hydl) ...
i1 PN

n para—

1 ..

11 rer -

1 e
UKANAGAN

SHUSWAP LAKE WATER

R E P R
P MO OND O,

o orSisoe B incard

EAR XKOTCH I1IILL,

Fret.

Enhe D D e
. S oo

N

D88 T IO B 1S KD

+13-toot Cippoletti weir.

Lelow inlake of Groy Camal.

Above Lumby.
Below Ramby.

After web wealher.

Six miles above Lumby.

AG rough weir (8 foet wide),

Ab roughy temrporary welr {160 feat).

Ab K.L.G. Bridpe.
At Rntland headgate, welr gnuging,
At K.L.O. Bridge,
At Mission Bridge.

1
Weir 10 foect wide,  Mean for month,
17 1]

’ L] "
Iror first three daye of month.
Mean for month at 3. K. .. intake,
1t o
n had

It H
Half o mile up from mouth of creek.

n tt
Al 1.0, domestic.supply intake,

EL] b

Oine mile above Orawiords Falls,

3.-tgot, rongh temporary weir sbove Grsy Canal intake,

¢ -oap g
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STREAM MTASURNMENTS. - Continued.

Stream,

Trate.

Bydvographor or Width, jAreaof 1 Mean | Gouge

Diseharge,

Remarks.

OnSeLver, Section. | Velociyy| Helglt,
OEANAGAN WATERSHED NEAR KELOWNA.~Concluded.
Feet. | Bq. TP |Fb per 51 Inclies, (Ou Fhper B,
Sawmill Creck May  26th, 1911 ... B Pavis (Hydd. .... ...}, 20,70 [One mile above Crawford's Falls,
Willow Creele,...oooovan s . 1sk, 112, . 1South Kelowna Land Co.(0} 4,10 L Cippolelil weird fh wide. Af evossing main 3, K. L. Co."aditch.
M eieiiaeasias n 16th, . it 1.49 0 u I
T eaeanaaia n 2, . I OBl u wl [l
« w3, e " . G.50 " ' u
ML CERER o i iy January, « ooy Belovenu Terigation Oo, (00) Putl’y frozent At weir about half a mile abeve Kelowna lrrigation Cols
intake.
B e arrarereerane P February M 1 1" Ditto.
w Mrrra Maaaee o mieseniaranes Mareh, 1 " " " : .
H aserenas b h eererseaneeas Apyil, Hoaa. 1 15,50 | Mean for menth above Kelowna Irrigation Co.'s mtalke,
i Graien anad eeees deranaea [MBY T ok " GA U tl "
i cavaaas FN .| dumne, TR " 23,40 u S
L July, H ] 20.00 " I
W e ierreraenrr iaereee Aupgust, o, " 1040 1 “
o feerieneren ey ey eneos danuary, [E215-J m Furl'y frozen
W wamn wmsesesesaians sesaus February, B " N
1 deasereraisnae 1enenana.s | Mareh, Noeras I et "
ki R Y HT N ER 1 18.80 | Mean for month above Kelowna Ivvigation Cols intake.
M e et ereremecaiacaeana Moy, TR 1 10930 v "
T i ieaieae ey June, " 1 ey art o 0
1 R 8 TTY e n Gy U0 [ 1
M . | dugust, Hoeaes 11.2¢ 5t "
Seoity Creek . .. April  @7th, 19IL.... 14,00 | At road-orossing near the N F, corner of See, 6, Tp, 24,
n e . | Mauy Otly,  w .l 15,80 Ye n
[ " I8th, = ... 2748 t n
" FS R B MWrd, w ... 21.38 I 11
" et mrrereasnnrrareen-a-|BarchENgist, D02, TS A I 0.67 { Muan at road-vrossing near the N.E, corner of Sec. i, Tp. #4.
W tenenrarnnnrneninerenea |April 1-30%h, o ..., " : 4.07 | Mean for month t 1
" feiae  emeeeeieeaees EAS Ist, w ... " 0 91 | AL rond-crogsing noar the N8, serner of See, G, Tp, 24,
" A terrebce reserraarae " gd, w ... " 20,14 u n
Kotk -~ The figares under Mili Creet inglude storage-water,
ORANAGAN WATERSHED WEST SIDE OF ORANAGAN LAUE.
Powers Oreele .o o0 caan. +.- < bAumust 15th, 1812, . 6. ], Berpoust (Uyd}..... 3.40 {300 feel below intake, Westhank Co."s ditch.
Bear Creek dune  Tth, 1000 ... R Johndon (Hyd.).....{. 10,40 {BGU feet from mouth,
1 " $th, . n . 10870 " .
1 " SUth,  u . " . 24,50 n
n PR Auvgusb 12t w ... n P 5,2% {above fanufion with Bald Range Creek.
Shorls Creek ... Sept.  Z8th, 1DIL....|W. C, K. Morvis (ETydd.)... 245 | Below ivvigation-ditches.
" P Vet Zl, uw ... 1l .. 5.39 1 Above Trripation ditches.
\\'hii,el]lal}’s Creek " 18th, o ... 1 veanl 21,006

wIo ..
" e, W ...

Aug.  16th, «

J. C. Dufresne (Hyd))

ORANAGAN WATRERATIED,

" . .

Above Indian ditches and below €. Woods diteh.
Dry.

On Seuth Farte,
U Korth Fork.

WANET 40 INEICLEVIACT O1T
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Maple Qreck.............. i vieaens

Rodinson Creck ......

13 L )
Naramata Creek......
Arawana Creel........oovaeian o
Four-mile Creek ..,

" .
Jahngon Spring. ..., ..
Three-Mile Gresk ... .,
One-mile Creek.....
Pentigton Creck
Ellis Creelt ouvue....
Gilliz's Creek ...
Matheson Craek
MaLoan Creek...... .
Keozan Creek ...

Hester Cresk....... PP
Testalinda Craek oooouoivin ool
Tinhorn Crecle . . . PR
Reed Oreek ......c.ooceevenvien.. .
Meyers Greok (Payk Rill}............
Kearns Creelr ...... ek e .
Orofing Creek ....vvcvcnvnnaanas ‘-
Spring Orenk . oiiiiiennienaenn. ..
Wolf Cresh..oooon ooviano Lot
Inkameop Creck. ..o ieeaunnan..,
A-tgi-klak Oreek. rreareaiaaies
Haynes Creek coonyy ovrinion. |
Strawberry Creek... ..o onnun. .. ..
Sheep Creck. o..oviiiveirnnans oen

1 naas .

M aeanaan Nrrae paeeean
"

4

1

£

T

H

"

"

" Ly farne
* ..

T . .

" PRI

U e

" .

" farinsaas

L sy

+ PP

1 D
*Note —Total discharge, 481.40%cubic feet per’second n

Hth,
25th,
12th,

24th,
ith,

24th,
28th,
25th,
1840,
18th,
18th,
31st,

141,
2dth,
2dth,
Eird,
251d,

20k,

261,
2nd,

th,
I5th,
22nd,
o7,

20th,

17th,
21th,
30bh,

Thh,

I. € Pafresne (Hyd). ...,
. n

- it "
-[@. J. Bergoust (Hyd.).
ll .

]|
T

14
it
s
r

Il in i m in s i

[#<] —p ey r -
EEE o SR B ENRUSHERES:

By =L

.05
11,30

20 (0
®2561.00
*195.50
11.86
5.
13,85
2,350
14,30
12,40
11.70
10,75
10.75
12000
.60
15.30
15.30
15,90
1é.of)
15.70
15.70
1500
12,30
.7
11.00

Dry. . v

%E Okanagan Trust Co."s headgate.

.
At Southern Olauagan Cols intake,
Dry.

"

it

L]
Ab Southern Okanagan Co's dam,
ar
Al ereelr-mouth,
Ty,

At Smithe's intalke.

At Shuttlewort's intale. o

Measured by weir south of Gkanagnn Falls Townsite.
Measured by Aeats three milez up from mouath,
Seasured by flonts three and one-bnldf miles ap from mouth
Taken befween Okanagan and Doyg Ladkes.

Eelow Okanagiu Falls,

Creele just boginnlng to flood,

At Hody's infake.

180 feeh east of road, near 5,001, Co."s ntake.

At foot-hill. Dy 500 fegl further down,

AL Stemwinder Dam.,

&t Park Ranch.

listimated flow, Crock partly frozen over.
Abeve dam

AL mouth of canyon,

Ab HilPs intake.

Estimated flow at road.

Above Kaleden Co.s futalke.

A Indisn Ford ten miles south of Kevemeos,

Soutl: channel, at wagon-hridye.

North ehannel, ul watrun-bridge,

tn Suimrise Mendaw nbove Olalla, measured with fleats.
411 feet above Richter's mpnke,

About quarter of a mile south of Olalla,

1 "o
Discharge ealenlated from gavge heiglis,
h : n
n . . 11
. "o : 13 :
Mensured with Gurley enrrent -meter.
[Hscharge caleulated from gaoge heights,

T n
u rr
] er
u L
EE T
n 0
1] "
u "
[ "

n "
" "

g ‘0ap g
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SIREBAM MEASUREMENTS.—Continued, '
i ) Hydrographer or 1 Area of I Meann | Gauge .
Stream. Date. Py widih, | ST [veloeity| Hetgnt, | Discharse. Remorks,
SIMILEAMERN WATERSHLED.— Conelrdad.
Feot, 1 Sq. Fi. [Fbper §| Inches, jCu. Fh.perS.
Shuttleworth Creek. .oovvenennnnn. Ogt. Sk, 1002....]0. J. Bergoust (Hyd)eov. | veenonna| onene e 1 0.06218-inch Gippoletti weir nhove Richber’s intalee.
Odnlis Creelto. cavee vnmeimnnens venn Aug. Mk, o ... 1] P I U P 2 1.975|5-foot Cippolett] weir near mouth of canyon, quarter of n
mile from Olalla.
th, ... " N U JRDRTUTR FOROUIPN I =1 3,090| Dibto.
TR B e [ R 3% R T
{3 B eaans [ D 34 2,450} n
nr “wa. "t 2.370 nu
[T ® 2.108] w
"o 1 1.978] »
oo |10 Jones (Dbs.) 1,975 »
EL I " 1. 9?5 o
TR It 1.848f o
" " 18481 u
1 u 1.280] «
n n 1.840| w
LI n 1.845] m
Hooeaae t .50 o
[T W 1.728| o
" v 1 1.7221
" e " 1.7221 u
It . " 1.400| «
" e 1 1.541| w A
. " PR U N o 1.484|5-foot Cippolettl.  Frozen over December Th,
Wo... |00 5 Bergoust (Hyd..... ..l 31 2,370|5-foot Cippalottt weir, loeated about one mile west of
Keremeos Creek,
It AL, Janes (Ob8.). .. ov o cne {oaees wifraarer 2] 1.975} Ditto.
8] n 23 1974 o
" n 92 1.722] w
] . u 2] 1.722] »
MW oaaas I 2 1.OT5| o
" o " 2 EOTE] )
n . " 2 1.845] n
Wooeeas n R T .| 2ufe 1,681 |5-foot Cippolettl. Frozen over November 30%h,
Wwo.... |t J. Bergoust (Flyel). L] . 28 1.075:5.Foot Cippoletti weir, about three-quarter of o mile above
mouth of creek.
¢ ...t DL Campbetl (Obs). ... 2% 1.487 | Ditto,
[T " . 2t 1845 o
" " Z 1.256|
I . " pi 1.482| »
#Hoaes " I 0.5}78 )
1 . t B 1.4821 n
n . 14 1818 0.531] «
. u . 1% 0.978] =
# ..-- 10000 Bergoust (Hyd.) o 1.186]4-foot Gippolebti wair, sbout hali-mile fram ereck-mouih.
M w o+ .40 D Coanplell {Cbs,), a 1,186 " " 1
ft [T o 2 1.280 " I u
" [T " 2 1.004 " G W
1 3rd, o ... " 1 0.762 u 1 Pl
P 1W0th, u ... n 1. 0,762 a7 Af o 1

*SANTY J0 LNIZICTAVLI(T
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Cioab Creek. oo eericerenenees cuns Nov. 17th, 1012....[C. D, C‘-lmphe]l [{1 73 FARUS U S IO 2) 1.25574-foot Cmsmlcttl welr, about balf mile from creekwanouth,
T Meh, o ... . P ahean .. 14 0. 045 ", . AL ™
W Tsb, o oeeen|t T eee e 13/16 0.4 ) o H
Ton: Creek . 6th, w ... O . Ber«omb (Evd.). e 23 0.800 | 3-font Oll}polem wejr ot mouth of canyon.
o " .- 20th, o .. L D, L-nm]:he]l (Obs.). P 0.880 " "
w 3["{1, o oawen M . [ NTVE] 1 I}
n 1eh, ... - ). 446 " 1
" 1¥eh, » ... n 0.51% " "
" 24th, o ... n 0448 " I
o Ist,  w o.... H 0.207 " n
Nahimeheen Uraek, . c.ocor vanern. Oct. 13Lh, 1911.... 0. J. Bergoust (Hyd.). .. 24,75 ' Measured with floats at mouth of canyon.
Susap Oreek, vy oveeneioen et 154 T " . %.5{ | Meastred about one mile above month,
Ashnoln River ... . 2ith, 1912.... " 53.40 | At sonth Jine, LR, Ke, 10
Colel Oreek ..o vvvveiriirn wree ne ITthy, ... I .58 | Measured In ome.
Schumaker Creek.. . ..oovie conais 81st, uw ... u 1,12 | Measured by floats ab moutl of eanyon,
Fifteen-mile Creek. . P S R . ", 35.00 [Measured with floats ai rosd-crossing.
Slxtecnanile Oreek Caas atl, w ... u 45,00 | Mensured with floats ab head of Indinn doeh. -
Twenty-mile Oreek . .ovvvus s . Sth, o .... I 18,14 | Meastred with Gurley meter 100 feet above thivd bridge
: above ). R, Co.s dam.
ey} % tath, w ... 1 17,10 |Caleulated from guuge height.
[0 2nd, uw ... n 14,18 T 1
B Stidling C;eek .. 26, o .. L 7.50 | Mensured by floats in creek and flume.
3 Areat or Thirty-twoe- miile Creek . ...| 20, o ... 5 .50 I Measured by tloats in ditches.
o Ning-mile Creek h, o ..., 1 1.18 " T o
- Waolf Creek,.......... Mh, o ... - 30.00 " u ptmanth.
= Cienresienas]| oM 24th, o .., I .22 " ozt Voight's Camp.
© ]‘ne nule Urcek Ferreriiarasanen waaa| woeh, w ... R 65.00 u v one-quarter mile from month,
S One-mile Crosko. o ieeeiavaiiaia. " ANty v oL u 15.40 {Measured 100 fect above junction with Swminers Creck.
=8 Summers Creck ... ..ol " 9Otk .l Lw 13,10 .\Ieagu‘er}‘ iy floats near bridge near junction with One-mile
@ . . veek.
5 Ching Creelt. ., ., cvovian vinn oues " th, w ...t e 1.586 { Measured by floats in ditches,
& Oudur Creek, trib. of Talwncen Hiver|dug.  %th, w ... M. G Bmthﬁrtnn {Fyd. )m 0.80 {Measured by floats.
=3 Welldo Creek e teteta.rarsadaseran " 1Zth, ... .. 030 n n
7 ORFBE CTeeK ... ieiiininincanannans " sthy, n ... » e 10.00 Mcasslrcd lrly 'iiouts in Fremtd Lot, about one mile north of
: . . : tter Lake,
5 West Branch of Otter Creek..,...... 1 18th, w ... Con 5.00 |Mensured by floats in diteh.
= THiott Creek ... 0vynennnn rraenees n Btly, w ... " 0.50 n " "
g_ " Bth, « ... 1 D30 " T "
B Thynne's Creek.. ..., 0th, w ... " 3.80 " " “
° Stevenson Creek.... July  B4tl, e . T 0.28 o u "
= Bromler Creek ,..oocvvciiieiann oo t 23rd, ... n B3l o
KETTLE RIVER WATERSIED,
s . Inches.
Fettle RIVEE. e cvrnerunee ebee eeraes Get.  16th, 1911....]Clifford Varcoe {HHyd.) ....] 170 303.80 1.00 |oennns 303.80 Mmsl.]urgd at Grand 11-‘01](3, 410 feet below V Y. & B Railway
: o ridge.  Water low.,
..................... . 3pd, 101Z.... " aare] B9 443.00 0.97¢ 482 00 Wlmsured ot Midway. '
North For]: of Ketble River ... LN 4th, 1911.... " wees | 47 145.00 |3leasured st Granby Smelter. Low water.
Roundary Cresk ik, 192.... u a3 130,00 |Measnred ch Greenwood.
1 B0th, o .. " P 3t 53,00 |Measured four miles north of Greenwood,
I . Cne . 28th, o .. w . 3 51.00 |Mensured one-half mile north of International Boundary.
Eholb Creek oo veerce e rennrnns ath, o .. e . 4 .50 Mualéur&:d one-half mite from esnfinence with Boundary
reek.
Deep Creek, ,,,., . 26Eh, ... t 11 55,000 |Mengured af Carroll’s Ranch, thh witker.
MeRae Oreek covveenn U BT 17, ¢ ... il . g0 540,08 |Measared nb If..ngllsh Point, Hizh water,
Sutherland Creek....ovveeren- PUUTRS B 20th, ... u . 24 240.00 | Measured at Matda's Rannh, Fife. High water,
Moody Crevk......... . t . 4 172,51 | Measured whb Wolverton's Eapch, ?‘1 water.
4th July Creck 1611 ... I P 0,470 |2-to0k mctnngulnr weir on Doul: hohor Ranch.
n 1512.... [John Ziboroff (Obs.) ... j...vein F.860]3-foot Cippoletti weir on Donkhobor Banch.
n 1 «o.. [ IL Honsherger {(Obs. ). T....oo00 ] 1.860 " k1l ] i

o

.
H

G
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. STREAM MEASUREMENTS.—Continued.

' y Hydrographer or . Arepol ] Mean | Gauge ) ' R o
Stream, Dnte' BeIVET. Width, Sucticen. | Velocity | HFeight. Dischinrge. : - Remarks,
KETTLE RIVER WATERSHELD, - Concluded, o
Fect. ; 8q. Tt |t per 8| Inches. |Cu. Ft. pers.
1012 ... LW Ziboroff {0be) L e biaeaenne 3% 1,401 | 3-fook C:ppol-:tti welr on Donkhobor Ranch,
i «---{f, T, Honsbharger (Ohs.}. . 4 1.550 o " At "
v 1 Eiborof (Obs ) ..o L. 35 .45 I T 1 l
w ... {J. B Honsherger (Obs.). .. ¢.900 " o 33 "
w v |l FADOTORE (OB8.) vevrn e . o 1.020 . M " »
ererrrirersar mawen .| Tree. Bth, w ....|d. I. Henshergor 0bs.). .. | .. 2] (.81 1
Moy Cheek rrrae ire meraanaan veae | Oely Oth, 1911_,, .10, Varcee (Hyd} ..., ...y 1% .260; 2-foot rcctungu]nr uear on Doukhohor LRanch.
M Caraieseanisivrrnsaneeeaes PAng TTth, 182 John Fiboraff (Obe) L.y gl 0.6870; 2-fook blppolcttl \m:r ar "
n o oowo pde D Hensberger (Obs). ..o ool 24 0.610 " u
n v P BIboreff (OBR) ool i [ aiiirann e 0,400 i " n 1t
" o J. D, Honsberyger {Obs.}. ., |. ] 1.640 " " il I
1 # 5 0.60 " " ar n
u 1 owaes |l Zibored (Obs) ... ... 0,54 "o " at "
" J. I Hopsberger {Qbs), |- 0.54 " '
(rlbhs Cleek G, Yurcoe (Hyd )L . l 0.147]2-foob rﬂctangu]ar weir ¢n Donk}mbor Rauch.
# .|d. Ziboreff (Oba.) . . ..., 0510, 2-foot Clppolel.tl weir n I
" J, D Honsher};ﬂr Obe) | oeiianns {.930 Cow . " it I
" coo | JL Ziboroff {Obs.) ... ..., 0.G00 " n M n
" L D Honsberger (Ohe.). . 0.840 " " 1 It
H J, Zihorotf (C hﬁ),..‘...‘n 0.440 n X " Kl 1B
" oo b I Homsberger {0bs.). .. 0.260 I ” oo
u ) L ZiDOrofF IOBR) oy ves 0,310 1 # Tt 'n
; . 1J. Iy Honshergrer {Obs.). .. 4.220 1 " : no
Aug 1 “ Q. AL B. Atwood (Obs.). ... 0.520 I " mauth of Ln.rl_s‘l}n.
Sept. Gth, o . T . 0.%80 M " n "
" Dird, N 0 i 0519 ,= .o.on
Aup.  20th, » A H. W Collins (Oba) ..., 0.2 o, 'I\.E corner Lot 3‘:1‘
Sept. 1st, « ... 1 s 0,21 1 H ”
n 10gh, = . B e 0.60n I+ . N .n "
Oct. 15th, n e . 0263 7t " n "
Nov.  1lth, W e 0.20%3 ™ o " i
Dec. L1th, 0,135 " n " Lo
Sept.  10th, Mark Chy 1shcns(}1: (ObQ } 0.90 w w  Mark Christenson's Ranch.
" 17th, i . 0,50 noo " " +
2ith, 1 13 0.42 " : + o "
2, " 1] 0.38 "o " [ n
Tth, " e 1% 0.534 T T o 1l
18tl, " . .. 1% (18] -4 u o o
22nd n - 17 0.42 il " it "
2oLk, " 13 .44 " " o "
8th, " N 17 0.42 " " o i
14th, " . g | 0.74 " " " .
20th, [ cen 2 .69 " n il 1
Heorr or Joilv Jacks Creek. ..., .... Sept, 1lth, .« ....}Roberk \‘-’;Jlmmson (Dhs ).. .. 3 | 042 H " Ker’s Ranch.
0 o aieinareras Ort. athy, o ... P TR P IR FE T 3 ! 0.42 1 " n n
f paees 1 o | NoOw 25th, n ... P s i .40 " " i
Tngrram Creeh ...... rarene eeeess |Bept. th, o D Vnrcue tﬂ}d } AAAAA PO a 1.00 " " Rlchter s Ranch,
Meyers Creclt...ooaenien ool PP 27th, o .,.|Frank Roboerts (ﬂhc) . a3 2.72 |8-foot Cippoletii weir, Roherls’ Runch.
B eeeve eebsnsaaraaairs Qut. ar . s 31 ] 3.72 " n " »

15th,

FIL
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-Mcycrs Cj."eck ............ beaxsane

" Frrenaera

B iienraemseas T

Dog Creek .
West Forl of Doy Crei.l».
Lduebe:rm (,reek

Chlrml Creclc .........

Iron Crcuk
Teall Craek. .... .
Byam Creek oooeiianeercn

Slocan River .................
Savwmil]l Creck......
Carpenger Crack
u South Fork..oveaes
Wilson Creelt.. . ivavei s
Goobe Craek

Penanrann

Lcmon Crcck ....... .

CroppsCreek. o

t PR  E R L TR

Moilie Hughes Creck |
113

Tashdall Spring .. ..ﬁi.. ...........

1t B R

W aasasxe
Alyard Creek. .... ..

13 wrrrre ae

3 [P

Sepb.

Easb Fork Simpson Creek . June
" July
\';"nst. Fork 1 June
: . " Juby
Florence Ureele .vuuaen. ... i June
" July
Harls Creelk ....... June
Brognns Creck Aug.
Orange (Qreek ... "
Smnke Cresk. ......... PO
Crescent Vailey Creek ....oocinnens July
MeHardy Creck. .jdune
[ July

Bk,
5th,

27th,

8th,

18],
“tith,
aoth,
30th,
30¢h,
ati,
Bth,

[

Frank Roberts {(0bs.)...... .
" PRI

i PP T

T P I - £.04
................ b 5.40
................ 3 3.26

¢ GOLUMBIA RIVER WATERSIIED.

6-foot (‘:ppoleth wmr, Roberts’ Ranch,
11t " L
1" m " L1}

Feet, . )
o Vnrcoe {(Hyd.).. o -1 YRITON 560.00  |Measured ab llenata High water. :
42 - N I 434,00 . 5
TSN ORI IR . 0,340 §.42 ReLL.mgu]m W eu mc'tsmed one mite i‘rom montk,
“ 1,240 1.25 " "
" 0,198 1,19 " un onc helf mile irom motth,
" 4,180 1.16 i st
o 0,150 0.12¢ [8-ineh rectangular weir, mﬂ‘l:urpd nk szlchohm intake,
" 0.512 2,327 |Reslangulur weir, mensured above smelfer dam.
w 0.091 0.18% |Rectangulnr weir, measured one-quarter mile from mouth,
R WATERSHED.
E. Dw:s £85I PPN .00 217.0 %10 4F7.00 [ Metered ab Slocan City,
. 133.00
14,00 1AL New Denvern
52.20  {Ab Sandon {(in flumu},
G45.00  Estimated veloeity of water.
81.00
45,60
181,00
16,00
008 |Ldoat Cippoletti weir,
n 0.122 " T
" 0.13
" 0.02¢4 | 14 mch £1p130.ett1 welr.
" 01,1025 ]
It} 0.1l " o
" 0.042 |15 o
1 0,042 | Rashdail Spring measured alone : other sourezs of supply
to waterworks diverted.
0.04%
1.112 | 14-inch Oippoletti weir,
{.0584 e n
0.077 1 "
0.12 |12-inch W
0.1% ‘.. N |
0.11
057 Weu- meqsuremnntia phlq capeeity of 4. mr'h pipe.
0.583
....... 0.047 {64dnch Clppolettl weLr.
0,055 it}
0,63 30'i!l¢h 1t
0,485 It n
1.45 u : "
0.526 i2-feob rectaneulnr wein
0.224 ji-foot "
" 0.024 |2-foot "
1" 0.255 1l 1t
" 6.155 |8-Toot w
# 2.321 " n

0ap §

1
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STREAM MEASUREMINTS —Continued-

[
- . Hydrographer or s Arenof | Mean | Gauge .
St_real.y:i. Date. ! Oblgeryer. Width. |a0 tion. Velocity | Meight. Discharge. Remarks,
EQCTENAY RIVER WATERSHED WEST SIDE OF SELKIRK MOUNTAINS,
. . . Fest. | Bg, Ft. jFt per 8] Inches.
* Hootenay River.
Sandy Puesk o .ovuieeiaiies caeaan Aug.  28rd, 1911....|E. Davis {(Hyd.}o.......c.. 2 {4,852 2.7 |-..... e 2.32 |Metered in Peorman mine-fiume.
Duhamel Oreek, ooveiiirinansn 3 [T 0w L1 ~5.42 2.4 | caeen 13.40
Crawiord Creek «vvcveiocreeneoeenn. n . |0 varcoe(Fyd) .. ... | 24 80.80 1 27 | 82,63 | Velogity by snrince floats.
Bl Oreek.....o vos 1 oeee B Dovis€llyd ), .o, g 4.32 1.9 [, §.80
Preactier Creek. ... 2 ... [0 Varcoe (TIvd.) . P ET PP 3 2,51 |6-fook rectangular weir,
Zimmer Crecle .. " 28th, v ... It N 3 0.8% |2-fool o
MeGregor Creek , n 2th, v ... W 14 0,88 1 o n
Bkunk Creek ., |, a 29th, w ... " 2% 1.28 |4-foot "
Election Oreek ..., # 29“1, LU ™ ak 0.60 (2foot . - . ae
Alymer Creelk . n 2Is8t, ... " 1k 0,156 |1-feob 1
Teoss Creek. . .oouee » ?lst‘ no... 1 088871 W 1
Procter Crecl Oet. 8th, o ....[E ]):wiu {Ethyd. ) 3k 1.07  |2-foob Cippoletli weir,
Narrows Creek oooouua i cern " ath, » ... u G 3.50  |3-foab ¥ "
Orvstal Oreelt v ieicenanna o |Seph I8th, o Lo t . 3 0.82 |nioot It "
Shanmon Creek cveiciercreveirnncaes " Iath, w .... » J O T [ 3% 1.57  [&-foot " "
Anderson Oreek coiviviiaiinianaas| # Gth, w ... o 0,990 |2-foot It
Forty-nine Craek . ..covesnvian e Aug.  Soth, o ... " .10 |6 fcmh tegtangilar \'- &ir,
Hover Creak. .. .ooviiiiincneanne, " 28th, o ... 3,33 |4-foo n
Wasson Creek vees |May  20th, 1912.. 0.08a0 \'olumetricnl]y.
Johnstone's Creek errern| W 2Oth, = .. 0.0187 u
Frazer’s Creck... m 215k, w .. 0.0151 "
Kay's Creek ... 1 Nsf, w0 .. 0.0142 "
Sutherland Crask, | u 2nd, o .. TP 1), 1858 "
Tzane's Creek . ... u 24th, o .. 0.1423 |
Ya Wagner Creek " 1] VRN 01938 W
“ For discharge curve sez page 137,
: UMPRR COLUMBIA WATERSUED.
Morfgeart Creek ...l oo eeeiaan June  10th, T912.... [ W. Knewstabb (TIyd. | coveneeifereroaac] ernanss 5 12,40 | Weir diseharge inclades flow in diteles having intokes
nhm e prauging-station.
Sophy reek ... .. I 19th, e T P [P IR T PRI 322
Sunlight Creek ... perreeeaesduly 20th, e L JALG Wlutehouse (Obq} ............. cas 6 0452 dlghtr[l.ng.lcd ¥ noteh,
Goldie Creek .o veveverie e ons PAug, 33kd; e ... )8 WL Knewstubh (x0T 4 1.8 [Welr discharge mcludes fow in ditehes having intnkes
t above gauging-statien. Lo
Balter Creek u 8rd, o« " .. . 2.00 | Approx. flow.
Tirady Craek . . N T 3uth, » t 5.00 1
Johnston Croek..vv. vvvevinsacraassi o Soth, o« n o 1.50 n
Spring Creek.. ... ..o, dow i 2 . " . 0.50 -
Bir Vormilign Cresk. . oovenenns oen .3 Honry I Uieks (Uyddoovaifons cvni|[cviiens 17.1 D:sehmwc from Big and LitUe Vevmilion and Sinclair Creek
i : " messared with K. & E. Meter No. 8018, by 1. 2. Hicks,
i April 8eh, 10th and 14th, respectively,
n I 1 1ith, « ... " P S U B, .47 i7.0 Bischarees furnished by Caoavan & Mite heli caleulnted from
gaage heights,
" e, = . " 0.F3 2.2 i)ii.b:r.
N 27th,  w .- " PP SR PR 1.00 a6 u
" aoth, . " R . 0.68 28,5 n
I Ist, o . o I S P 1.03 53,5 "
31, v e " 0N RSN DRUURN IO 1.08 81.5 "

91T
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1

n ..
Littie Vermilien Creck .

"
[t
L

‘Big Vermilion Credk,.....

aerrrrnan

AMay

. lJune

April
n

t
My
"
H
1
June

. | April

IRt

s n
{May

1"
kL]
Junu
Joseph's Creek ..o ol civnnis coannns June
" AT AeteeaecrarnTEae "
emsreabare seamrarania . "
Bmith Ureek . |Sept.
Rock reek .oo0 vivvnaias L 1Ok,

Big Sand Creek

Little Sand Creek ..
Wild Horse Ureek .....

n
Maus Creak .......

Four-mile Creek . .
KEhartoum Creek

O

Boulder Creek..oovvvie covnann.

Traey Ureek ..
Lewis Creek..
Wolf Oreek. .
Sheep Creek ..

Skeokum-chuek Creek

1
Cherr_y Cre ek,
Mazthew l’.,mél:t
Bull lhwa ceren

Ltttle BuiI Rn

R s b rarrma e

sth,

" Y5th,

20th,
2sth,

Tth,
1dth,
17th,
28rd,
140th,

ist,

24th,
25¢h,
9th,

I511.,..

1011....

nooa.

Heary B. Micks (Hyd.).... |
kRl

AP
1"
a
o
"
2

EAST KOOTENAY WATERSHED.

Henry B. Hicks {Hyd.) .

[
"
st
i
"
"
u
"

"

13

i2.30
13.30
12,30

1.78

13.380
1%.63

17.00

3,27
3.27

Cip wd TS0 A TN T W D3 L2 00 SE D e A0 (D03

2O 1D fa 1 b pd bl b F 0 L v e
D3 W11 R B 55 0D =1 03 05 @ 4 £ LT

H

-
Ma i e D

1 D 0N B A Shen
[~ N X & L2 i

0t et
FH Ty
ThTy o

15.7

ey
e x
D

28.5
40,0

=
W
(=1

23.0

BT

Ditto.

Metered.

Gouge 1bc-ub 490 Ieet up-stream

frem

Uranlbroak reservair.
Recard Uf gauge height kept. by \I B. Heath,

-‘Jetmed l.uzlcm the mouth of Dickson Creck.

Metered four miles from mouth of ereek.

Metered 3,000 fect above the {11 Railway.

Metered one and one.half miles above Big Sand Creek.
‘Fen miles from Fort Stecle, measured by flonts.

Ewo trifles from Fort Steele, measured In floats.

On Lot‘. ‘igf wn.h ﬁa'a.ts.

R 13
11 1

1 5802 "
o TBSB L
Con TeE "

»  BYRY - "
At ‘Shnw T’n,rker’q, metered w 'lth flaats,

u W ngon bruigc, metered \\;t.h ftaats.
oo "

Metered c“o ant one»h:ﬂf mlles above pack-bridge.

the

2,000 {fest ahiove pack-hridge, metered n flume mul streant.

Meteredl on Lot 814,
Metered at wagon-bridge nenr Wyaliffe,
heipht taken by Gtis Staples Mill Company.
Ditto.
"
"

Metered

Record of ghuga

¢ 0aD g
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STREAM MEASUREMENTS.—Concluded.

[

o Hydrographer or - Arenof ; Mean
. Strenm. Date. Observer, Width. Jgcation, | Velod ty
EAST KOOTENAY WATERSHED,—€on
 Feet. ] 8q. Fi. jFtper 8§
Famb Creek . 2ide.inene.s e Nov, 10th, 1812....|Heury B, Eicks (Uydd....l ¢ | 590} 2.3
Palwers lar C‘-reekm..... Cereaeenen i l6th, o .. o - - 3.40 0.51
W IGth, w ... e L e 15.70 | 2.51
: . n 13h, » ..., 13 125 266.00 ‘1.8
P&rn' Cu:ek 0O¢k 10th, « .... s ae- | 18 R 10.90 1.43
JORIPIE CrEER e an e v crnannercnen Dor, ihy on ... e . 8.65 G.50 0.92
Nark Creek .o foensee o A 250, e . ST O . .
______ e evteerei | OCE S 14Eh, e " e e e .
Bnd**e Creek. 2nd, w [ AN S [
Sundqy C;l"L'Lk ,,,,,,,, ond, e ... " R O I [

i\h"uue Ul‘eeh
"
TR

"
o
1

I' inihps {.reek

Sept.
1n
1]

"
T Aut,f.

KOOTENAY RIVER WATERSHED EAST OF TIE EE

25th, 1912..
gth, o« ...
18h, »n:.
1ith,
28th, e
1%th, o

il

Bth, o
Toth,  u
4, u
2lst, o
486D, "

5thy,
12th, u
Ioth, n .
net, el LlLL
Oth, - 1
16th, n
29rd,
10th,: o
drd, w
ath, =»
15th, o

nd,

Gth, o
18th, =
20th, o
a0th,

3rd, wu
Lothy
17th,
24th, - |
Zutl, w

. |4 Deseosiers (Ohs.)...

Ul g B wer geryds
Q. Binclalr (U)o ... ...

W, J. E. Biker (Hyd. ).

W, J.E. I-‘ukcr (Hyd.).
@&, Peterson {Obs.)..

A kxesbRitEL

Gauge
Hclg, £,

clucted. l

Fect. N

[l
v MezRE

— .
0568 T 00 =1 ~T =X 0 UF 05 S &5 L B T A= S
2 PR h-Chha

e

poto

SKErd 7 Ao Tl

18 40 LD AT AN Y B0 0 Y Ch T o

—
e el A

2
i

Remarks,

tetered inflame near AL B. Heath's home.

Dlschnrge
Cu. Ft.perS3.
1040 |Metered near wagon-bhridga,
3.10 |3Metered at Wattsburg, -
39.40 . |Metered at C. PR, Bridge.
a09.00 . | Al Hingsgate with floate.
16.54 |Meteredd ar old shaft,
G,00
13,35
Lo Kireherley.
12,31 {Ditto,
1.00  |Cippolett] weir,
G.73 "o
OF WARDNER,
7844 3-foot rectaugilar weir.
h.310 n Clppolet I weir,
A0 | e TR
a7 [ I T
4,66 HE
3.682 ] . : e
11.2560 I ‘ILC[dllfzuIﬂ.t‘ welr -
G.488 Cipp&lc%u weir,
7.089 BT
6,230 e
4.4953 ]
0437 1t
4,038 "
4 450 "
§.08¢ "
b.437 "
6,485 "
4958 "
5.437
11,7360 {4 fﬂ:}tmctungulm weltt
4,457 1 ("lppnlettlc weir,
0 [o[1 8 IR
4,764 ” W
LTO 1 n
o 1 n
'g .TW 1 "
rae " i
-183 n "
4,972 n "
4.133 1 n
B3.093 ] "
4.u0d ar "
3.7564 o "
20,972 '&loot "

Cippolettl. weir on top of conerete dam two miles shove

BIL
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Ummmed stream. Immeen Fdwards
Lakez on Indian Reserve No. 2

Routh East K{mterm_v ...........
Rock Creok | [ .
Ll River Cere .

Goid Ureclc::
Sehert Creek | .
Unnmed ersek on 8L, 10 Lot 354

S.E. Rootenay ... ... .......
Conners Springs, rising in 8.1, 21,
Lot 4680—1No, 1
Ditto No.

v No.d..... T
Unnamed stream rising on Lob 9401,
Milley Creek.....,..o0.ou e ...
Eainbow Creak. ... ... ..o, .

Eeserve Qresk ...

Edwards Lake Greek

Buwman Creek.

Hedmand Ureak ... oo oooroon

Umnamed strenm smkmg in 8.L. 16,
! Lot 867 ......... P

10th,
18th,
2nd,
18th,

19th,
1Gth,

5thy,

912, Pred RU{}, . (Obs
; o

VI B. Hicks (rd ). oo | 160078
WU, B Riker (Hydd, ..., ... ]. -
A Murphv (Obb) ...... terfevienss favas AN

WL B Biker (Hvd) P

r
o
3
"

b

[ JT.6e 48, IS

T Eh el ep I Y tn dn guen

"85
6 11720

6718

Tprisrs

12
—
B g
e

- Tt gl

e

18-foot C1ppo}zm weir

13 o
e : n
B n
L n

tr t
I 1]
T "
ar h
” ",

Ukfoot Cippotettl weir
" 1"
'n 1
L TR "
n . . "
il . [

H e
e ow
" " %
LI n

oo P
8- fnot:ez‘bnng:u]ar weir.

10-fnot Cippolerti weir.

2. b-font »
3deot v
Volumetrienlly.

1-foof C‘:ppo]ettt weir,

L5-foot "

n 1]
3.6-foot "
T.3-fnot o
Dfook N
La-fuot %
3-foat "

L] "
Metered one mile from its mouth,

Mefervd about four miles from mou{b. )
Metered one and one- ll'ﬂf ml!es abme Elko.
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jons.

Bank

Vel at Nortl

Lk =1L S

Briding

Velocity

(.‘-om:i*ésp
S Velocity per T

-Dist, Erom

“Thne in Seconds
for 70 Revs, of
Dischaize

‘D e:‘)'t‘l_x"ot “:Sé_ct_
“Inerense in - 07

All d]'it'l.]ll‘l:‘i tn.lxcn trcrm ]
Stutmn on hmth B ik

= o
wERSGr

e

Lhwmmm
PERBEST=So-an

ch.rlnrf 07[ ‘iuuudm y
S ‘v"r' st

Curant meter. uwrl
B 5 bur]t”- Nu. (:?.1

'

.0
Ry

0
Ry
B!
A

5
13 ..
88
i
G
0
2
o
B.
L
9
e

1,062.50 ¢

EARA NN I.'mklNoLca Bunk’\!u.
7|, 2,024.58
L,020.06 -

it by o b & md ST B

1 12,2734 4%,873.10

Mesm veloc;t-g of rmss seetion = . ﬁ. '

-‘ * Wats '—St-u red !Egnroa dcuotc uumpnht.cd (I.Ja'anncts nnd deplhs.

- - X’IC'i ORL\ L. R Lo
Prmlcd by 1\ 11.1,1.\:1: . CULLN I'Lmtcr to: 1hc leu"'s,Musll‘lh‘a‘c{:_llcnt Maju"s




