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Abstract:

The investigation of an irrigation district requires consideration of several major factors. These may be
classified under the three general headings, legal, engineering and economic. It is the purpose of this
thesis to give general statements covering these points, show how the Harlem Irrigation District was
considered by the Irrigation District Bond Com-mission and present some additional data relating to
this district.

FACTORS AFFECTING IRRIGATION DISTRICTS One of the reasons for the organization of most
irrigation districts is to provide means to raise funds to pay for construction or purchase of works. This
is usually accomplished ty the issuance and sale of bonds. An Irregularity in any of the legal
proceedings relating to the creation of the district or in the steps taken leading up to the issuance of
bonds would probably cause the bonds to be considered invalid. Consequently it is of utmost
importance to a prospective bond purchaser, and therefore to a district, to make sure that all legal
proceedings are or have been properly conducted.
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HAW-M IRRIGATION B IOTRICT

synopsis

The investigation of an irrigation district re-
guires consideration of several major factors. These
wWQy be classified under the three general headings,
legal, engineering and economic. It is the purpose
of this thesis to give general statements covering
these points, show how the Harlem Irrigation District
was considered ly the Irrigation District Bond Com-
mission and present some additional data relating to

this district.

FACTORS AFFRCTIKG IRRIGATION DISTRICTS

Legal

One of the reasons for the organization of most
irrigation districts is to provide means to raise
funds to pay for construction or purchase of works.
This is usually accomplished by the issuance and sale
of bonds. An irregularity in ary of the legal pro-
ceedings relating to the creation of the district or
in the steps taken leading up to the issuance of
bonds would probably cause the bonds to be consider-
ed invalid. Consequently it is of utmost importance
to a prospective bond purchaser, and therefore to a
district, to make sure that all legal proceedings

are or have been properly conducted.



In 1887 the California legislature passed the first
irrigation district law which was called the "Wright Act™.
It has been frequently anended, but with its amendments
has been the basis of, or afforded the suggestions for
the irrigation district laws of most of the western
states. Chapter 146 of the Montana Session Laws of 1909
is the basic irrigation district law of Montana. It
and many of its amendments liave been patterned after
those of California.

A similar law allowing for organization under super-
vision of the State Public Service Commission is contain-
ed in sections 3953 to 4025 of the Revised Codes of
Montana, 1921. A few districts have been organized under
this act, but nearly all of the forty operating dis-
tricts have organized under the provisions of Cliapter
146, Laws of 1909 as amended. This law is contained in
sections 7166 to 7264 of the Revised Codes of Montana,
1921 with amendments or additions in Chapters 54, 71,
103, 157 and 161 of the 1923 Session Laws, and in Chap-
ters 89, 100, 125 and 136 of the 1925 Session Laws.

The principal irrigation district matters covered
by the law include the organization of the district;
the powers, duties and elections of the Boards of Com-
missioners; the petitioning for and issuance and sale
of bonds; the construction of works; and the levying and

collection of taxes and assessments, hue care must be
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had that all steps are taken in an orderly manner and
in accordance with the provisions of the laws previous-
ly cited.

An irrigation district is organized ly court decree
following a duly advertised he ring which is called
after the district court receive e a proper petition
from land owners. Any interested parties may appear
at such hearing to give their views, and a report of
the State TCngineer is required so as to advise the
court concerning the engineering features involved and
the possibilities of water supplies.

A district is governed ly a board of commission-
era, three, five or seven in number. Each represents
a ,geographical division of the district and holds of-
fice for three years.

Landowners must petition the court to authorize
their issuance before any bonds may be sold for con-
struction purposes. But before thqy miy take any steps
for this purpose the approval of the Irrigation Dis-
trict Bond Commission is required. This commission is
composed of the Attorney General, State Exaainer and
State Engineer#

The approval of a proposed bond issue Ty the Ir-
rigation District Bond Commission entitle# the bonds
to certification by the Secretaiy of State as legal in-

vestments for trust funds, funds of insurance companies.



school funds and other public funds. Since approval

by a similar commission and certification are provided
for in iost of the irrigation states, the bond buying
public has become familiar with such bonds. Therefore
a bond buying agency usually prefers certified bonds.
During the course of construction of works paid for
from the proceeds of a bond issue the State Engineer
may take such steps as he deems advisable to satisfy him-
self that the mongf is being spent for the purposes for
which the bonds were authorized. The district officials
annually compute the required tax levy for district pur-
poses, and give the county clerk a list of all lands in
the district with the amounts of the assessments to be
levied against such lands. The district taxes are then
collected in the same manner and at the same time as the
county and state taxes. The county treasurer is the
custodian of district funds.

There are two major advantages possessed by the
irrigation district form of organization. In the first
place, the irrigation district laws of most of the
states are similar. This is a great convenience to
bond buyers who operate in several states. Secondly,
the collection of district assessments ly county tax
coll otion machineiy is usually more efficient and sat-
isfactoxy than if handled ty district employees. There
is no chance for special favors which are frequently

sought by water users under other foms of operation.



Engineering

The engineering features to be considered usually
include those common to all irrigation projects. This
portion of aqy report made usually embraces, among
other things, a general description of the project and
discussions of the lands, climate, crops, water supply,
drainage, can; Is, dams and other structures and costs.
Legal questions regarding water rights, rights of way,
etc., are commonly referred to in engineering reports.
Likewise economic studies are usually given and ex-
pected.
Economic

Until within the past five or ten years apparent-
ly little thought was given to the subject of proper
colonization. At least, events have indicated that
former accepted ideas on the subject were erroneous.
Many a project was planned and construction started
with vexy few settlers assured. Possible purchasers
of land and water were induced to byy regardless of
their training, experience or fitness for the job, and
regardless of tneir financial ability to care for nec-
essaxy preli-iinaiy expanses. This led to many mis-fits,
and numerous unqualified settlers lost their savings
in futile attempts to establish new homes. |If a pro-
ject is not already settled with a substantial cl; ss'

of farmers, a good colonization program must be evolved
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before the project ia<® be considered economically sound.

Tore attention 1is beinrs given to the classifica-
tion of soils than formerly. Wliile re Ily an engineer-
ing subject, construction engineers h ve frequently ig-
nored it and built projects without proper knowledge
of the soils. Appreciably large areas on some of the
federal projects have recently been reclassified as
either temporarily or permanently unproductive because
of the quality of the soil.

The kinds of crops which can be grown, sufficiency
of labor supply and the av liability of ample markets
must be ¢ refully considered.

When an irrigation district bond issue is consider-
ed, all the above mention'd factors must be studied and
analyzed in order to answer the question "Will the set-
tlers on the project be able to meet interest and prin-
cipal payments as due in addition to all other taxes
and financial obligations?” If it can not be answered
in the affirmative the district should not be approved.
An example of how this question has been considered ly
the Irrigation D istrict Bond Cormnisaion is found in
paragra ns 18 to 28 of the following report on the Har-

lem Irrigation D istrict.

HARLOT IRRIGATION DI ITRICT
Introductory abatement

Because the writer compiled the report of the Ir-



rigation D istrict Bond Commission on the Harlei district
it is considered proper to include that report in this
tneeis. Bonds of the Harlemylrrigation District repre-
sent an ideal type of irrigation security. The land is
all in production; existing farm mortgages are not ex-
cessive; there is little or no colonization problem;
and there is ample security be and the b”nds. As anal-
yzed in the reoort, the bond issue amounts to less than
five per cent of the value of the security. With an
irrigation system that has been in satisfactory oper-
ation (except at times when dams were washed out) for
over thirty years, it is evident tuat comparatively
little engineering study is required. A copy of the

report of the Irrigation District Bond Commission

follows.
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Feb. 4, 19¢g6.

Honorable C. T. Stewart,
Secretaiy of State,

Helena, Montana.

Dear Sir:

In accordance with Section 7218 of the
Revised Cortes of Montana, 1921, as amended in
Section 3, Chapter 161, Laws of 1923, we
submit herewith our report on the Harlem Ir-
rigation District to be filed in your office.

Ve find the bonds listed in paragraph 32 of

this report to be available for certification.
Respectfully,

IRRIGATION DISTRICT BOND CO MISSION
%: (Signed) C. S. HEIDRL

Chaiman



HARLIM [IRRIGATION DISTRICT
REPORT OF IRRIGATION DI TRICT BOND COMMISSION.

General Statement

1. The Jferlm Irrigation D istrict was created
hy the District Court of the 18th Judicial District
on fey 22, 1922. It comprises about 13,000 acres of
which 11,572 are classed as irrigable, lying north of
Milk River in To nship 32 North, Ranges 22, 23 and 24
7 st. (See map, Plate I). It is irrigated principal-
ly by a canal diverting from the ilk River in Section
33, T. 33 N., R. 21 B. The lands served by the canal
have been irrigated for about thirty-five years. It
was originally built ly the Harlera Irrigation Company
which was succeeded ly the New Harlm Irrigation Co -
pany and on June 14, 1919, was succeeded ty the Harlem
/ator User's Association. The district was created
for the purpose of entering into an agreement with the
United States for securing St. May storage water.
This will be di cussed more fully under the heading,
water Supply 3t ater Rights".

2. The lands of the district have been supplied
entir ly by gravity from Milk River -net by flood waters
of Thirty-mile Creek from the north. The UIlk River
follows a wi ;!'in course, its normal flow being con-

fined between steep banks with a water surface fifteen
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feet or more below the level of moet of the agricul-
tural land on either side. In order to raise the river
water to the canal grade, five dams have been built at
different tiuee, but all liave been washrd out during
high water. Thr last one was destroyed early in 1925.
This district would have been without water from TTilk
River in 1925 if it had not been for the system of the
Zurich Irrigation District from which it purchased
water at the rate of | per acre-foot.

3. After careful consideration it was considered
by the district offiei le that the beet way to insure
thel water supply would be to install a pumpin plant
and r3i inate the always present danger of having their
water supply shut off by a washout early in the spring
thus depriving them of irrigation water wring that sea-
son. The district includes about 8,000 Irrigable acres
of Inn belonging to origin, ! owners of stock in the
Harlem Water User*G Association and also about 3,500
additional irrigable acres largely belonging to persons
who have purchased wa er stock. It was at xirst tliougbt
advisable for the district to purchase the irrigation
yutem at its actual cost, 1110,000 and also construct
a pumping plant at an expense of #30,000 and clean out
tne can | from the proceeds of a bond issue. Accord-
ingly, on August 31, 1925, the commissioners of the dis-

trict passed a resolution applying to the Irrigation
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D istrict Commission for approval of an issue of $160,000
worth of bonds.

4. The State Engineer visited the district on
August 10 to 12, 1925, and also on October 8 to 9, inspect-
ing the canal and lands on both occasions as well as
discussing district affairs with officers at the sec-
retary 1S office.

5. In a letter dated October I, 1925, the Attor-
ney General, after due consideration of the legal trans-
cript informed the Irrigation D istrict Bond Commission
that it was his opinion that the proceedings had with
reference to the formation of the district were suffi-
cient and that the district had been legally created.

6. At several times during the period from Sep-
te ber to December 192b, the Irrigation D istrict Bond
Commission considered the Harlem Irrigation D istrict.
On October 3, the district was discussed in detail and
on December 23, the Chairman appeared before the com-
mission and submitted a revised plan of financing. It
was re lized that a 160,000 bond issue might be diffi-
cult to dispose of at par, and rather than accept a
discount the people of the district have decided to
arrange for the sale of stock in the Harlem Water User's
Association to district land owners wno have no stock.

Owners of 10,980 acres now Itol stock in the association.
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It is planned to then deed the canal and other pro-
perty to the district for a nominal consideration.
Cost of repairs and cleaning the ditch liad been esti-
mated at not over $20,000, which it had first been
planned to take care of from the annual tax levy,
leaving $30,000, the estimated cost of the pumping
plant, to b financed lay the sale of bonds. It is
b lieved that these can be sold in the state at par.

7. On December 28, 1925, the JBoard of Commis-
sioners of the Harlm Irrigation D istrict passed another
r solution superseding that of August 31 and request-
ing approval of a 530,000 bond issue for the onrpose
'f financing the pumping installation. The Jater
User’s Association has gone ahead witn arrangements
to install the pumping plant, and when the district
acquires title to the property of the ass-elation the
proceeds of the bonds will be used to pay off the ex-
penses incurred because of the pumping prog;am.
WATDR SUPPLY & UATFH RIGHTS

8. The subject of water supply and water rights
is one on which a voluminous report might be written
if all the stream-flow r cords relating to ilk and
St. aay iver ischaige and diversions were included.
All available discharge records to and including those
for 1917 were compiled by B. Jones and R. J. Burlty

and published by the International Joint Commission in
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1920 and albo ly the U. S* Geological ~Jurvcy as water
mpply Paper 491. Subsequent records have been pub-
lished in the ater Supply Papers of the U. S. Geolog-

ical Survey and are on file in the office of tPie State

Engineer.
9. An inspection of the records of the flow of
Milk River at Havre will show that it may not be relied

upon to supply water fro . natural flow to other claim-
ants after the 125 second-foot decree of the Port Jelk-
nap Indian Reservation is allowed for. In a few years
an ample run-off occured, but practically always in July
usually in June, and sometime* in April and May the
supply was inadecuate. The lands of the district would
have suffered from drouth if the owners had not taken
advantage of the early run-off of Thirtymile ;reek. This
atrrrm h a a raiaage area of about 176 square miles,
above the Harlem Canal but no records of its run-off
are avail; ble. About three-fourths of the land of the
district receives early water from this source which
frequently is sufficient to | :3ure crops.

10. In order to insure an adequate water supply
for all crops at all times the Harlem Irrigation dis-
trict was organized for the uurpoue of entering into a
contract with the United States for the delivery of
St. lajy torage water. This contract was dated ep-

tember I, 1922, and was sup | ental to the Vested
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Water R 8 ~ont Got of November 29, 1911. In the
<eted Water Rights Contract the United States recog-
nized the prior rights of about 8,000 acres of the lands
under the original canal and also of other lands which
have been t ken into the district. The duty of water
required was stated in the contract as | acre-foot per
ojc per yetr and that amount was considered as being
appurtenant to the lands. On the 28th day of April,
1933, the agreement of September I, 1922, as well as

the taxes levied fcy its terms and the organization of

the district were all confirmed as being legal and valid
by the court of the 18th Judicial D istrict.
11. Water rights on MiXk River have been filed on

by individual owners and also in behalf of the New Har-

lem Irrigation Compary. A filing for 20,000 Inches
was recorded July 13, 1891, in Book I, page 244 at 5brt
Benton by V. M. Kennedy and another for 00,000 inches
on Bage 46 ol Book F by Thos. Il. Fverett on April 30,

1895. However, as the land has been irrigated prior to

taut time, any rights are consi ered to be b ed on the
earlier use rather than on these filings. A decree of
Fefcmaay 9, 1891, recorded in Book B, page 89 allows the

railroad 50,000 gallons which is a negligible quantity.

A fed ral decree dated April 21, 1906, allows the Fort

Belknap Indian Reservation 5,000 inches which is con-
si ered by the local land owners to be a prior right.
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A decree dated Februazy 21, 1896, grants rights to the
use of Thirtymile Creek to a number of land owners in
the district. It is recorded on pages 222, 223, and
226 of Book B at Fort Benton.

12. In consideration of the early appropriation
of the water by actual use, e;rly filin' e, the recog-
nition of use ty the Vested Water Rights Contract, and
Supplemental Agreement of September I, 1922, it is be-
lieved that the district has a right to an ample supply
of water.

SOIL. IXJTY OF ATRR AHB BR IIW B

13. The soil is of excellent quality, although
quite heavy and may be classed as gumbo. The required
duty of water has been fixed as | acre-loot per acre,
in the Vested .ater Rights Contract and this amount ap-
pears to be ample, alth ugh for more porous soils it
would be insufficient. Hr, Winfield Hurst of Zurich,
field man for the sugar company, states one irrigation
of from four to six inches is frequently ample for sugar
beets and two irriga tions are always sufficient. There
is a remarkable freedom from drainage problems. No
seepage was observed on the two visits of the State En-
gineer and with continued economical use of water it is
not expected that seepage will cause trouble.

FRvSIBi "ITY ("F 1 OJ CT FOR - 1011 BOJOS ARE DESIRED

14. The project has been a going concern for over
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30 years. The Water User’s Association has made ar-
rangements to install a [limping plant which will deli-
ver HO second-feet at the head of the canal. For this
they are incurring an indebtedness of approxim tely
30,000. The estimates of cost include #17,681 for
pumps, $8,100 for house and fittings and #4, 200 for

t ranssiiission line. After the bond issue has been taken
care of and the pumping plant installed, the Harlem
Water User’s Association will deed its property to the
district for a nominal consideration. Before this
transfer is effected it is planned to have the owners
of land not having water stock, purchase it at par.

As there are less than 600 such acres it should not be
difficult to arrange. The proceeds of the bond issue
will be used to pay off the obligation incurred for
the purpose of installing the pumps. AIll plans and
estimates for this proposed improvement have been care-
fully checked and approved by engineers of the iontana
lower Co: ary which will furnish power to the district.
The lift will be about 11 feet and the power charge
about 20 cents per acre-foot.

15. The pumps to be installed can deliver 230
acre-feet per day or 6600 acre-feet eveiy 30 ays. |If
each of the 11,572 irrigable acres were to receive 6
inches every thirty rtpys, there would be a leeway of

814 acre-feet or more than 12 per cent for seepage
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losses. It is not believed, however, tte.t the deend

will be ae great as this. It is practically agreed that

one acre-foot per acre will be the probable maximum

annual requirement at the land. Sb If the maximum oa-

paoity of the pumps were utilized, the entire require-

ment could be delivered in about two months. This will

not be the case because of crop requirements and for

economic reasons. The power charges are in part based

on maximum demand and also at a decreasing rate for

each month of service. Consequently it is to the ad-

vantage of the district to use as low and as unifora a

current for as many months as possible. The use of
Thirtymile Creek ly a majority of the land will also

m aterially decrease the demand from Idlk dver.

16. The two following pages are blue prints show-

in the discharge of the Harlem Canal as measured near

its head. The year 1918 was low because of the dam

having been waehed out. hut in 1919, 1920 and 1921

water was supplied to 10, 980 acres. This record is

showin graphically in the *ydigraph, Plate 11. There
was more or less water wanted at Thirtymile Creek

apillwoy which was of course included in the record of

the diversion. The lydrograph indicates a very uneven

use of water. With the pumping facilities available

the use should be more uniform. It is probable that

the maximum capacity of the pumps will seldom if ever

be required.
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17. In 1921 the Association purchased an Austin
one-half yard dragline and cleaned the north bank of
the canal from Thirtymile Creek up to the headgate and
back down the south si e for a distance of four miles.
It is planned to continue the cleaning .here necessaxy.
Mr. . m}, Middleton, Civil Engineer of Chiiodic, made
a survey of the can I in December, 1925, and estimated
the cost of finishing the cleaning of the main canal

and of 5.4 miles of laterals to be 14,930. This clean-

in" will be paid for by the annual assessments.

18. The feasibility of the project is assurred
only if it is known that the land will pay the charges
against it. The annual assessments will include bond

interest and sinking fund, operation nd maintenance,
power charge, storage water charge to be paid to the
United totes by the terms of the agreement dated
Seu -tember I, 1922, and county and state taxes.

19. The bond interest for the first year will be
$1,000, ( 900 due July 10, 1926, and #00 due Januaxy
10, 1927). On January 10, 1977, $5,000 worth of bonds
will be retired and an amitional amount of ,5,000 on
July 10, 1927. The 1925 assessment should t ke care
of the interest due July 10, 1926. The 1926 assessment
should pay the $900 interest due on Januaxy 10, 1927
and the $750 interest due July 10, 1927. This makes
a total tax for bond interest and principal of $11,650

to be assessed for 1926 or approximately 1.01 per acre.



In 1927 the interest charge will be #1050 or a reduc-
tion of 5 cents per acre and in 1928 the tax for bond
interest and principal should, be $10,450 or about 90
cents per acre.

20. A study of the operation and maintenance
costs for over twenty years indicates that about 20
cents per acre has been a fair average except when
payin' for new dams or in 1925 when 3,500 was spent
on a new headgate and concrete work at Thirtymile
Greek. After the pumping plant is installed this
charge can be kept this low except for occasional un-
forseen contingencies which should not cost a great
deal.

21. The power charge has been carefully figured
out and will be bout PO cents per acre per year.

22. The operation charge to be paid to the
United States for delivery of stored water will pro-
bably remain about 25 cents per acre as it has been
in the past.

23. The county and state tax is about 27 mills
based on 30 percent of the assessed wW!nation. The

sacrsect valuation is about 40 per acre so the aver-
age tax is about 32 cents.

24. Thus we have a total tax for 1926 for all
the bove items of about $1.98 or practically 2 per

acre. If the cleaning and repair of the canal is all



added to the 1926 tax, there will be an additional
levy of about $1.30 per acre, or a total per acre tax
of $3.30. In 1927 it should be about $1.96 per acre;
in 1928 fro-a $1.85 to Si.90. After 1928 it would run
according to the above assumptione 97 cents or prac-
tically $1 per acre including the state and county
taxes or 65 cents per acre for only the irrigation tax.
There will be a refund of 20 per cent of the power re-
ceipts each year until the cost of the transmission
line has been refunded to the district. This will
amount to about 4 cents per acre and will help a little
to reduce the total charge.

25. A consider tion of the highly improved state
of development in this district leads one to believe
that the above taxes can be met without trouble. It
mgy be seen by the map, Plate I, that no part oi the
district is over 3i miles from a shipping point, which
permits raising high riced crops. It may prove wise
to borrow from the local sources, fun s to finance the

repair of the ditch an - spread the paymn-ts over sever-
al years or the work may be spread over several years
which would lighten the payment for the first year. An

approximate crop estim te of the district for 1925

follows:
Crop Acres Yield Value Total Value
per unit per acre
Alfalfa 2,000 2% tons $ 6 15 30,000
Blue Joint hqy 3,000 I : 12 12 36,000
Wheat 3,000 25 bu. I 25 75,000
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Crop AcresYield \_/alue total Value
per unit per a%e 80
Sugar tieeta 1,000 -6 1,000
Potatoes, com
beans, etc, 2,000 fg 606’000000
Pasture 500 25 287,000
Total 11,500 ’

%%ile the above estim te may appear a little high for
the pasture or blue joint hay, it is low for wheat at
the present price and my be considered reason hie. It
seems probable that the taxes will be met without dif-

ficulty. There are 54 land owners of which 6 are non-

residents. A number rent portions of their farms, so
that there are about 100 farmers on the land.
26. The total amount of mortgages against the

district has been estimated at $116,000 of which 70.900
are federal Fram Loans. A number oi mortgagfO 'u,u

paid and the county records did not show them satisfied
when the estimate was made. Some payments have been
made on othe,s and not recorded. So it is probable
that the mortgages outstanding are less than 10 per
irrigable acre. This should be retired without great
difficulty in addition to payin' other taxes.

27. The only obligation against the district lands
which has not been mentioned i» the construction charge
for the St. Mary storag* water. The district land, are
liable for their share of the cost of the storage works

which it was supposed would be &12.50 per acre. It is
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probable that no paymentb will be requested until alter
the present bond issue is paid up, and the terms ol re-
payment will probably be on the basis oi the low rate
of repayment without interest. This should not prove
burdensome, even when added to the payments for taxes

outlined in paragraph 24.

28. The figures given thus far in this report are
based on an irrigable area of 11,572 acres. Included
in this are three tracts north of the can I with a total
of 200 irrigable acres which are now being irri-ate |,
but have not been legally included in the district.
Steps are being taken to have the inclusions made at
an early date.

MAKT T VATK- £V | KIUATIQK GYSTK?

29. The market value of the irrigation system may
be considered as the present cost plus the cost of the
pumping installation or $140,000.

TI&GRKKT VALUK QF TAKDS IN THK QIATPT.

30. The assessed value of the district lands is
about $40 per acre. The land has sold as high as 40
without a water right and it is considered ty district
officials that $55 is a fair value to place on irrigat-
ed lands without improvements. Wt have no reliable
estimate of the value of improvements but they are sud-
stantial. It is, however, conservative to place a
market value of $40 per acre or the assessed valuation

on the land. This would amount to $462,880 for 11,572

irrigable acres.



Tr-LzZITION QX PNOPCSNU BONDS TO MAKTT VAIUE

31, The sum of the values listed in paragraphs
29 and 30 is $602,880. Sixty per cent of this total
is 361,728, which according to law is the maximum
amount Tor which toon s my toe issued. As the proposed
issue amounts to only #30,000, it is evident that there
is tuple security toe Ind the bonds,
NP JPU ATAIT TA NQR C ITTO -TION

32. Ne find thfit the following thirty bonds of
Pe o ination of one thousand dollars (: 1,000) each,
dated January 10, 1926, and bearing Interest at the

rate of 6 per cent (6”) per annum, are avail tole for

certification?*

Number of Bonds ate of Maturity

I to 5 . . . January 10, 1927
6 10 1 0 v, July 10, 127
I to 15 . . . . . . . .January 10, 1958
16 t0 20 i July 10, 1920
21 to 25 . . . . . . . .January 10, 1929
26 to 30 . . . . . .. . July 10, 1929

IKTIOATION DISTRICT BOND CCS ISSIOifl
(Signed) C. S. HNIDFL State ngineer
(Signed) L. A. i'bot Attorney General

(Signed) Jay Q. Larson State xaminer
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"UPPLFMBNTAL | iO !ATXOH

Individual Acreage Agreements

A frequent source of dispute on irrigation pro-
jects is the amount of land actually irrigable in ary
individual holding. In the case of the Harlm district
this matter was settled ty the land owners sig ing agree-
"tents. A s&unle is sliown as W iibIlt 11 in poc:rt. Own-
ers of approximately 9000 acres have signed these agree-
ments, and there has never been apy controvert over
aore,\:e figures.

Condition of Canal

As may be seen ly the bydrograph, exhibit 2, the
can | has diverted as tuch as 98 seenn -feet. TMe has
been equalled in recent years as shown by inco plete
records of the Hilk River Project. Since the district
pirns on continuing the use of its drag line for clean-
ing the canal, there is no doubt that it will have suf-
ficient capacity to supply district lands. The upper
portion, which has been recently cleaned, has consider-
able excess capacity, while certain sections lower down
require some cleaning.

The canal has a rather low grade, it being .0002
for the greater part of its length, and about .C '03 in
some places. This ¢ uses a low velocity, which probably
is ¢ nticive to the growth of willows and heavy deposi-

tion of silt. Local engineering studies have used the
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coefficient *n* in Rutter's fomula as .02b and .030.
This irjy be due to the retarding effect of the willows
bee use | have found can, Is in similar soil, but with
steeper grades to require coefficient: of from .020
to .025

Pumping Installation

Jtunp House.— The mter User's Association employed
Bird am Van Teylingen, Architects, of Great fblls to
design the pump house. :;ee drawings, exiiibits 3 and 4
in pocket for details of design. It r ate on 4*-10
inch piles, contains about 140 cuLic yards of co erote
15460 poun s of steel and 2500 board feet of lumber.
The 2 foot concrete floor was designed to withstand

a ydrostatic pressure of 900 pounds per square foot.
It will be noted on xhibit 3, section A-A, that a
sump is provided with float to automatically start a
2k i ch centrifu v 1 pump when necessary to remove
seepage or other water. The building was erected ly
a local contractor and cost 5250. The arc litecta
were paid 400 for their deni :ns. Construction start-
ed februaiy 27, and the concrete of the bxu was
all poured by April 10. See photos for views of the
building.

Power line and Power Rates.—The ntana Power Co any
has constructed the power line to the pump house from
its recently c¢ nstructed 50000 volt Iine' between
Chinook and Malta. The cost of the &/B mile branch

line and substation including transformer was S450Cl|
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This was advanced W the water users, but will be re-
funded by the power coapaiy at a rate of 20 percent of
the gross income from the 3ine each year until paid
back, if present proposals are carried o t, The power
rates charged are in accordance with an agreement em-
body ing the followin’ seheduel*
liI0 MJTgmiM OHATCK
Power Charge

The monthly power charge um Il be the product of

the connected load in horsepower and the rate per

horsepower mo th as shown by the following sc edule:

1st ninth’s service .. 2*50 per horsepower
2nd k woogx 200 F w
3rd If ft »* 150 * ft
4th f ft 1.25 f
bth « 4 1.00 N «
6th s H 75 # «
7th ft ft 60 9 ft
8th It " 55 W
9th ft - « oo 50 # #
10th f f .o 45 n
[1th * ft .o 45 n
12th f S eepe o45 N ft

‘nei%y Char&e
The monthly energy charge shall be the number of
kilowatt-hours used multiplied W the rate per kilowatt
hour for the power charge applying ‘'uring that month

in accordance with the foliowin- cab# ule:
2.9



HP Rate per HP Rate per

KW Hr KW Hr
| 35«...014
2 50 .. 0116
3.. 75.... .0098
5.. 100..cne. 0087
T 023 125.... .0080
10.... .021 150 0074
15.... .019 175 s 0071
20. ... .017 200.... .0068
25. ... .016 366.... .0061

HERHHHHBBHAHHHHHBRH

Pianpa and M otors.-- The principal pumps are two

single stage double auction, De Laval pumps as de-
scribed in the following proposal-contract and

specifications.
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DE LAVAL
Proposal-Contract

De Laval Steam Turbine Company

T renton, N. \].

Proposal M. Date 12, 21 1926
TRACE MARK

ToHarlem water Users Assn

(Hereinafter called the Purchaser)

Harlemt Mont.

CHc Oc Qte~tTIl CurH Ilie Cottip*Itiy (hereinaftercalled the Company) proposes to fur-
nish the Purchaser, f. 0. b. cars as specified, the following apparatus, machinery or materials (hereinafter
termed machinery), which is further described in the specifications hereto attached and made a part hereof,
subject to the stated conditions:

2-Single Stage,Double Suction, 36"auction 30" discharge
designed to deliver 25,000 GePeML at 12* head

2-_ Frame. F worm gears 7£ to | ratio for 100 HePe

2- 100 HePe, 3 phase, 60 cycle, 2200 volt,1750 rpm GE motoiB .

2-» 100 HePe hand compensators for starting motors,
2- Bedplates complete

4- Flexible couplings

I- I* direct connected motor driven pump, gland seal,
1# 24-" double suction pump arranged for motor drive
- 73 HePe 1750 rpm GE motor

I - Vacuum priming pump and motor.

Engineering service of design as specified.

Services necessary to erect machinery including wages and
all necessary travel of erecting engineer.
Freight to Zurich, Montana,

Unless otherwise specified the machinery covered by this proposal is to be furnished f. 0. b. cars
Trenton, N. J. Delivery to the transporting carrier shall constitute delivery to the Purchaser, and if the
delivery specified and covered by the purchase price is other than the point of shipment the Purchaser is to
pay the freight and charge same to the Company.

The machinery shall be installed by and at the expense of the Purchaser, unless otherwise expressly
stipulated. Ifthe Company furnishes an engineer to superintend the erection and starting of any machinery
for the Purchaser payment for his services is to be made by the Purchaser at the rate of$C O ntfa O t day,
including the traveling time and plus all proper expenses ofsaid man. Any man supplied by the Company,
in any circumstances, shall be understood to be employed by the Purchaser.

It isintended that the machinery is to be free from latent defects in material and workmanship, and
should any part of it be found within ninety days from the time of starting to have been defective at the time
furnished the Company will repair or replace said part f.o.b. its Works, provided the original part is returned
to the Company’s Works freight prepaid and its inspection may establish the claim. No allowance will be
made for repairs or alterations unless made with the Company’s written consent or approval.

W ithout relieving the Purchaser from the obligation to make payment as provided for and without
reference to the form ofinvoice that may be used by the Company, it is agreed that the title to the machinery
furnished shall remain in the Company until the purchase price (including any extensions of payment,
whether evidenced by note or otherwise) shall have been fully p®d in cash, and the machinery shall remain
the personal property ofthe Company, whatever may be the mode of its attachment to realty or other prop-
erty, until fully paid for in cash ;and the Purchaser agrees to perform all acts which may be necessary to per-
fect and assure retention of title in the Company. |In case offailure by the Purchaser to make any payment
when due it is expressly understood that it shall be optional with the Company to take exclusive possession
ofthe machinery wherever found and remove same without legal process, and that any payments which may
have been made on account of same shall be retained by the Company as liqguidated damages, without pre-
judice to its right ofrecovery of further or other damage it may suffer from any cause.
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Fire insurance in an amount sufficient to protect the Company's interest in the machinery is to be
taken out and maintained by the Purchaser until same may have been fully paid for in cash, and such policies
ofinsurance are to be made payable to the Company as its"interest may appear at the time of loss, the Pur-
chaser to assume all loss resulting from fire that the Company may notrecover through such insurance.

Ifpart ofthe machinery is to be shipped in advance ofall ofit, or may be so shipped by direction of
the Purchaser or with the Purchaser’s approval, proportionate settlement shall be made therefor in accor-
dance with the specified terms; and if shipment or any other act or condition affecting payment for the
machinery or any part thereofshall be delayed on account of the Purchaser, payment therefor shall become
due as ifshipment had been made. In case ofdelay in shipment at the instance of the Purchaser a reason-
able storage charge will be made by the Company, and such storage shall be at the risk ofthe Purchaser.

It isunderstood that the specifications hereto attached are a standard form covering the Company’s
machinery ofsubstantially identical type and character and that there may be immaterial variations there-
from in the details of design and construction of any particular machine. "Also that the Company reserves
the right to make such changes in details of design, construction, arrangement or equipment ofits machinery
to be furnished hereunder as shall, in itsjudgement, constitute an improvement over such former practice as
may be shown or described in the attached specifications.

The specified shipment, or erection if specified, is subject to any delay on the part of the Purchaser in
supplying the Company with necessary data or any changes therein at the Purchaser’s instance, and to de-
lays caused by fires, floods, strikes, accidents, civil or military authority, or any other cause beyond the
Company’s reasonable control. In no circumstances shall the Company be liable for special or consequential
damages. The taking ofany machinery by the Purchaser from the transporting carrier shall constitute a
waiver ofany claim in respect to delay.

price: Theprice ofthe said mechinery is Seventeen thousand six hundred
eight one and no/100 Dollars,$ 17681.00 i

Payable as follows in New York par funds, 50# upon delivery
sight draft attached to bill of lading, 40# in 30 days from
date of bill of lading and remaining 10# less freight bills
paid in CO days after date of bill of lading#

Shtpincilt: The machinery covered hereby is to be shipped within about lg W 6ekS.
from the date ofthe Company's approval ofthis contract after acceptance by

the Purchaser.

In case ofdelay by the Purchaser in furnishing any required information, or later change in any ofthe
specifications at the instance of the Purchaser, shipment will be extended a reasonable time, according to
such delay or change and conditions in the Company’s Works.

This proposal is made in duplicate and shall become a contract when accepted by the Purchaser in
writing and thereafter approved by an executive officer of the Company at its Home office. The person sign-
ing the acceptance ofthis proposal for the Purchaser hereby represents that he is legally authorized to enter
into this contract for the Purchaser. If accepted and approved this contract shall be understood to embody
all ofthe understandings between the parties as to its subject matter, and shall not be modified or amended
except in writing authoritatively signed by the parties.

This proposal is made for prom pt acceptance, conditional upon executive approval as provided for,
and the price or prices named are subject to change without notice.

DE LAVAL STEAM TURBINE COMPANY

Accepted 12/21 192 5

(Purchaser sign herel

Trenton, N.J.,. 192

Approved
Vice President

Shipping Instructions — M ark and ship:

To be Filled in by the Purchaser
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Hccompanyuig proposal of C, Fe Farmer
Co Harlem water Users Association

Proposal NO........cccccvenene Specification No. Date 10/9/25

Special Data:

The company under this contract will furnish skilledmech-
anical engineer from their factory to make the installation
and they will furnish all necessary labor in addition that
may be necessary. The work that is Lo be done shall consist
of the erecting of the two large units complete with the
exception of m king Lhe piping connections. The district
through its building contractor is to unload all equipment
from the oars and deliver it upon the floor of the pump
house and it is further understood that a bridge crane is
to be available for the erecting work.

The engineering supervision of desigh which the company is
to furnish is to consist of the design of all piping and
electrical connections and general layout of the plant as
to mechanical and electrical equipment. The district is to
employ Bird and van Teyiingen of Gt, Falls to design the
details of the pumping house and to present complete draw-
ings. The cost of this service is to be based upon and
shall be J3# of the contract price of he house and intake
exclusive of machinery covered by this contract.
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Specifications

FOR

De Laval Centrifugal Pump

Accompanying proposal of C* F. Farmer

Co Harlem water Users Ayvoelation,

proposal No.------------- Specification No. Date 10/ 9/25

Pum p: The suction inlet of the pump will be 55 ___..inches in diameter.
The discharge outlet of the pump will be 30 — .inches in diameter.
The pump will be adoubl 6 Buct ICH single stage pump.
The pump will be arranged to be driven by WOmi gear and. motor
which will be connected to the pump by means of fI CXItlle Couplings
Suitable cast iron bed-plate will be furnished for mounting of pump and motor

Operating Conditions: When operating at a speed of ... 2.26 revolutions per
minute, the pump will deliver 25,000 U. S. gallons of water per minute, against
a total gage-head, including suction-lift, of 12........... feet, with an efficiency of not
less than @ 4....... per cent., requiring......... 90, S brake horse power to drive it. The
gages are to be located at the pump, and correction is to be made for any difference in
elevation of gages or other measuring instruments. The suction-lift, corrected to center
of impeller and including friction, is not to exceed_ _ fl............... feet. The capacity,
head and efficiency under conditions as specified herein are based on the performance of
the pump when discharging clear, fresh water at a temperature not exceeding 85 F., and
at an atmospheric pressure of 30 inches of mercury.

JMatenal of parts: The pump will consist of the following principal parts, composed of
materials as specified :

Pump Case and Cover Cast iron Impeller bronze .. e,

Bearings babbitt Impeller Protecting Rings bronze.....
Shaft Steel Case Protecting Rings ...bronze ...
Glands__braBS.........in Shaft Protecting Sleeves___bxonZS ... _

Special Data T his unit is fully guaranteed as to head, cap city
and efficiency as well as workmanship and. raaV rials. After

assembling the complete unit will be tested at the factory
to determine if all guarantees have been met and a certified
copy of the test record will be furnished the customer.

S S P-1 CS M P-I
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Spccificatione

FOR

De Laval Worm Reduction Gear

Accompanying proposal of C, F. Farmer

Co Harlem water Ueere Association
proposal Wo. Specification fJo. Date 10/ 9/25
Operating Conditions: Type of Driven Machine....C entrifugal pump...

Method of Drive...Motor thru gear to pump lay flexible eoupl”fp
Type of Motor....KT form B General EleOtri CCurrentalt., ...

H. P. (low speed) e . RRP. M.... — e

H. P. (high speed).1700........... R. Pi M.
Frame Size—Worm Reduction Gear....Frame F1-.......... e
Normal Rated Capacity of Worm Reduction Gear...."................ H. P,
Continuous Rated Capacity of Worm Reduction GelOQ......... H. P.
at a temperature rise of 56 degrees C. based on an ambient temperature of 25 degrees C.
normal conditions of ventilation and an altitude not greater than 3300 feet.

Speed of Worm Shaftl750 ... R. P. M.
Speed of Wheel Shaft.. 226........... R. P. M.
Ratio of Speed Reductini?”.............. to |
Flexible Couplings wilh&ve to be furnished.
Bed Plate will have to......... be furnished.
General Description : The De Laval worm reduction gear represents the highest develop-

ment in the art of worm gear design and manufacture. The tooth parts, shafts, bearings
and casing are of unusually generous proportions. The design throughout is rugged and
capable of withstanding heavy duty service over a long period of time with a minimum of
expense for repairs. In the construction of the gear particular attention has been given
to making the working parts readily accessible to facilitate inspection in the field. The
cover and wheel shaft bearings may be removed without disturbing the wheel shaft or
coupling. To render correct assembly easy for unskilled attendants the gear is furnished
throughout with tapered dowels.

All parts are made from the best quality of materials especially selected for the partic-
ular duty they perform. Interchangeability is secured by machining the parts to limit
gages. The foundation bolt holes are jig drilled. Each piece is stamped with a symbol
number for convenience in ordering or identification.

CClovtll'  The worm is made from a low carbon alloy steel forging. The threads are accurately
cut on the worm shaft after which the piece is carburized and heat treated obtaining a
hard surface on the worm threads to resist wear, and a soft ductile core to withstand
shock loads. De Laval worms are treated in electrical furnaces with temperatures main-
tained both electrically and mechanically to within close limits insuring the correct con-
ditions to realize the maximum physical properties of the steel. The ends of the worm
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shafts are drawn to remove brittleness and insure a uniform decrease in hardness from
the worm threads to the shaft ends. T he worm being the controlling member in a gear
set must be made with the utmost precision to obtain the maximum efficiency and life.
De Laval worms are ground all over, especial attention being given to correcting any
distortion caused by the heat treating process to insure the correct lead. The worm
threads are accurately ground and highly polished, both operations being performed to
the true lead on machines especially developed for the purpose. An accurately ground
worm incorrectly polished will not produce precision gearing or give the best results in
service.

The wheel is made from a phosphor bronze casting as this material gives a low co-
efficient of friction and possesses toughness, elasticity and tensile strength. De Laval
wheels are made from Virgin Lake Copper and Virgin Straits Tin Phosphorized. The
rims are chill cast in a dry sand mould to obtain the maximum hardness and prevent
the formation of eutectoids. Fhe pouring temperatures are carefully watched by means
of electrical pyrometers, an important feature in obtaining castings that will give the best
results. In the larger sizes of the reduction gears the rims only are of bronze. These
rims are shrunk on solid cast iron centers further secured by a number of threaded keys
riveted in place.

To insure a true pitch line the gear wheel is mounted on the shaft and hobbed on its own
bearings which eliminates the inaccuracies present in gearing pressed on the shafts after
generation.

All De Laval worm gears are generated with especially relieved hobs fed in an axial
plane tangential to the gear. The hobs are designed to produce a tooth formation giv-
ing the maximum of rolling and the minimum of sliding action with the greatest pos-
sible tooth contact resulting in high load capacity.

The case consists of two parts separated horizontally in the plane of the center line of
the wheel shaft by a flat joint, both pieces being made of cast iron, machine tool quality,
of heavy mill type construction. The castings are thoroughly sand blasted and all sur-
faces exposed to the lubricant coated with an oil and heat resisting compound. Ribs are
carried between the base and wheel shaft bearings relieving the side walls of the case
from the bearing loads. The frame is supported by four substantial feet designed to
obtain air circulation under the case thus gaining additional radiating surface. A large
oil reservoir is provided in the case with baffles mounted on the bottom to catch and
prevent the circulation of foreign matter in the lubricant. The wheel shaft bearing seats
are carefully scraped to alignment and standard size to permit interchangeability of bear-
ings. Large passages are provided for the return of the lubricant to the oil well. A
slinger is mounted on the wheel shaft to prevent oil escaping. An air vent is provided
in the filler hole plug.

In the design of the De Laval case an endeavor has been made to keep the machine as
compact as practical without too great a sacrifice of radiating surface as this directly
affects the continuous horse power capacity of a worm reduction gear.

Shaft ©land: The gland is made from brass, split in a horizontal plane and can be
readily removed for packing the stuffing box without disturbing the worm shaft coupling.
The stuffing box is packed with a soft packing.

Shaft Gearing: I he wheel shaft is carried on plain bronze bearings cast of a high

grade bearing metal giving a low coefficient of friction. The bearings are split so as to
be easily accessible and can be removed without disturbing the wheel shaft or its coupl-
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ing. The side thrust of the wheel is carried upon a hardened, ground and polished
steel plate bearing against the bronze face of the wheel shaft bearing.

CUorm shaft Bearing: The worm shaft is mounted on ball bearings selected with a large
factor of safety. The bearing at the rear of the worm is of the double type particularly
designed to carry the combined radial and thrust loads encountered in worm gearing.
This bearing is pressed on the shaft and further held by means of a nut and lock pin.
The outer races of the bearings are clamped both radially and axially definitely secur-
ing the worm in the case at this point. As this bearing is constructed to carry both
thrust and radial loads in either direction, the worm may be rotated clockwise or counter
clockwise without making bearing adjustments. At the forward end of the worm the
load is carried by a radial ball bearing. This bearing is pressed on the shaft and held in
place by a lock wire. The outer race is provided with axial clearance in the housing
permitting the bearing to adjust itself to expansion of the worm eliminating cramping
action in the bearings. Guards are mounted between the bearings and the worm
shoulders to protect the bearings from foreign matter. The ball bearings are carried
in separate housings which protect the case bores from wear. The outer races of the
bearings are allowed to creep slowly to distribute any wear over the race ways.

Olung System: The worm, wheel and bearings are lubricated by a splash oil system. The
oil thrown from the gearing is caught in troughs, cast on the case walls, which feed it
to the bearings providing ample lubrication. The oil returns to the reservoir through
large passages provided for this purpose in the castings. The oil reservoir contained in
the lower half of the case is of unusually large proportions designed to prevent the cir-
culation of sediment and foreign matter with the lubricant. Two oil cocks at the side
of the case indicate the high and low limits within which the oil level must be carried.
The oil filling hole provided in the top of the case is closed by a threaded plug. The
lubricant may be removed when necessary through drains at the side of the case. A
plate giving lubrication instructions is mounted on each case.

flexible Couplmgo: Unless otherwise stated in this proposal the worm reduction gear will
be furnished with De Laval flexible couplings connecting the worm shaft to the motor
and the gear shaft to the driven machine. The couplings may be quickly disconnected
permitting the removal of either machine without disturbing the other. All surfaces of
the coupling are flush, thus eliminating the danger of catching an operator’s clothing.

Bed plate: Unless otherwise stated in this proposal the reduction gear will be furnished
with a heavy cast iron bed plate of the box type extended to accommodate the driving
motor. Both, reduction gear and motor will be located on this bed plate by means ot
tapered dowels to insure proper realignment if for any reason the machine should be
disassembled.

painting, etc.: All exterior surfaces of the case will be coated with an oil proof enamel before
shipment. A name plate will be mounted on the case giving the shop number, frame
size, reduction ratio, horse power capacity and revolutions of the worm shaft to assist our
customers to identify the machine.
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p e Laval Single-Stage Pump

The De Laval centrifugal pump is rugged in construction, and of such design that it can
be disassembled and all parts inspected without disturbing the suction or discharge pipe
connections. Long life and maintenance of the maximum efficiency with minimum
expense for repairs are insured by providing such parts as are subject to wear with easily
replaceable protecting pieces.

High efficiency is obtained by the proper proportioning of the impeller and water pas-
ages, and not by the use of diffusion vanes or similar devices, which are subject to rapid
deterioration by corrosion and cavitation, or are liable to damage by foreign material that
may find its way into the pump.

The pump case and cover, as well as all interior parts, are so designed that there is but
one joint in the casing, and there are no joints within the pump case subject to leakage or
corrosion by the liquid.

The materials used for the component parts are those best suited to resist corrosion and
wear. Interchangeability is secured by machining all parts to limit gages. Each piece is
stamped with a symbol number for convenience in ordering or indentification, and the
machine is furnished throughout with taper dowels to render correct assembling easy for
unskilled attendants.

pump Casing: The pump casing consists of two parts, separated horizontally in the plane

of the center line of the shaft by a flat joint and maintained air and water tight by athin
paper gasket.  The lower half of the casing contains both the suction and discharge
openings.  The top half, or pump case cover, may be raised readily, rendering the
impeller and all interior parts accessible at once, and by removing the bearing caps,
the shaft and attached parts may be lifted out without disturbing the suction or discharge
connections or other parts of the machine.

High efficiency demands water passages true to design and of very smooth surface, and
this perfect form and smoothness of surface is obtained by casting the casing in dry sand
molds.

Impellers: Each individual impeller is designed to meet the specified conditions of capacity,

head, speed and performance, in order that the maximum efficiency may be attained and
successful operation of the pump secured. The impeller is of the enclosed double-suction
type, and hydraulic balance is maintained under all conditions of head and capacity.
The impeller is finished on all surfaces in order to diminish friction, and all vanes are filed
and scraped to templates to secure the proper shape required for correct design.

Impellers are made of bronze, unless otherwise specified, as this metal has proved to be
the one best adapted to withstand the corrosive action of water and to retain its original
shape and finish. When the liquid to be pumped exerts a corrosive action on bronze,
other more suitable metals are used.

Labyrinth protecting Rings: The joints between the suction and discharge chambers

of the pump case, surrounding the inlet opening of the impeller, are protected by remov-
able De Laval labyrinth protecting rings. These protecting rings are made to limit gages
and can be replaced quickly without fitting, thus providing a ready means for controlling
the internal leakage of the pump. The inter-meshing grooves of the De Laval labyrinth
rings greatly reduce leakage with correspondingly increased efficiency. This type of
packing permits of large running clearances without excessive leakage.

S S P-2
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Bearing Brackets: The bearing brackets are supported directly upon the pump case cast-
ing, thus making the pump entirely self-contained and preventing distortion or loss of
alignment from piping strains. The brackets are separate and distinct from the stuffing
boxes, so that there is no possibility of water finding its way from the pump into the
bearings or oil reservoirs. The oil reservoirs are of ample size to retain a body of oil of
sufficient volume to insure freedom from agitation and to allow any impurities in the oil
to settle to the bottom. The oil reservoirs are fitted with suitable sight gages, and with
openings for filling and drainage.

Bcaytngs: The bearing brackets are scraped to standard gages, insuring interchangeability of
bearing shells, and are so arranged that the bearings can be removed without disturbing
any parts of the pump other than the bearing caps. The bearings, which are of the verti-
cally split, ring oiled type, are of ample size, lined with high grade babbitt metal, and
provided with oil rings to insure perfect lubrication. The bearing shells are ground on
the outside to standard dimensions and the bearing supports scraped to gages to insure
correct seating. The babbitt surfaces are carefully machined and reamed to the standard
gages to insure proper bearing for the shaft and interchangeability.

Shaft: The shaft is of hammer forged, open hearth steel, ground and polished over its entire
surface on a dead center grinder, thus insuring perfect alignment, accurate dimensions
and a high finish. The shaft is protected from wear and contact with the liquid by re-
movable protecting sleeves, extending from the impeller to the outer ends of the stuffing-
boxes, completely covering the shaft and providing a bearing surface for the packing.
The shaft is provided with oil slingers to prevent the escape of oil from the bearings.

G lands: The stuffing boxes are arranged for soft packing, and are provided with water seals
and all necessary drip boxes and drainage openings. The glands are of the split type, and
can be removed without disturbing other parts, thus facilitating the examination or
replacement of the packing.

flexible Coupling: Unless otherwise stated in the proposal, the pump will be furnished
with a De Laval flexible coupling for connecting the pump to the driving motor, the
flexibility of which will prevent damage to the motor or pump bearings by small inequali-
ties of alignment.

Bed plate: uUnlessotherwise stated in the proposal, the pump will be furnished with a heavy
cast iron sub-base of the box type, extended to accomodate the driving motor. Both
pump and motor will be located on this bedplate by means of taper dowels to insure
proper realignment if for any reason the machine should be disassembled.

Priming :All necessary priming and drainage openings will be provided, but no priming de-
vices will be furnished unless specifically provided for in this proposal.

equipment, Painting, etc.: All necessary special wrenches and eye bolts for handling the
different parts will be furnished with the pump.
The exterior surface of the pump and bedplate will be given two coats of filler, rubbed
smooth, and one coat of flat paint, before shipment. All subsequent paintings is to be
done by and at the expense of the purchaser.
No companion flanges or foundation bolts will be furnished with the pump unless speci-
fically provided for in this proposal.

S S P-3
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They are installed as indicated in the plan showing
equipment, exhibit 3, Between the pumps and outlets are
Walker 70 inch low pressure gate valves. The pumps are
each guaranteed to deliver 25,000 gallons per minute,
(about 55 second-feet), against a head of 12 feet. Blue
prints, exhibits 5, G, 7, 0, 9 and 10 show mmuf cturer* s
drawing, factory record of test and characteristic curve
for each of the two large pumps.

The auxiliary equipment consists of one 2& inch single
stage double suction centrifugal pump, one I inch single
auction gland seal pump and one #12 Cennelaville rotary
blower. These are driven by ?£, I, and $ horsepower motors.
They are placed as shown on the architects drawings except
that the blower is placed on a concrete base on the floor
instead of on a wall bracket. It is designed to prime the
pumps in 30 minutes,. AS tried out on May 25, it primed one
of the large pumps in 10 minutes. Instead of one settling
tank as indicated on exhibit 4, two iron barrels have been
connected to supply clear water to the glan* seals, he
natur | river water is too muddy to use before al owing it
to settle.

The pumps and motors were shipped from Trenton April
26, 1926 and arrived at Zurich lay 8, They were unloaded
and all delivered at the pump house by Msy 18, Placing
of machinery was started ay 17, and was practically all
set in place by May 22, The total shipment weighed 50,000

pounda, reight from Trenton to Zurich wac 73.75 per hundred.
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Each large pumping unit was shipped In two parts. The pump
with bedplate was one, and the reduction gear with motor
was the other*. AIl were dissembled for mowing.. See photos
for some of the details of moving from car o pump house.
A opening was left in the concrete wall just above the
floor to permit the passage of machinery, after which it
was sealed with concrete.

Two 36 inch steel auction pipes, one for each pump,
extend into the river 36 feet from the house. From the
house they drop 10 feet by 90 degree elbows so that their
tops ar on level of the bed of the river. At the ends are
iron grizzlies consisting of f inch bare spaced 3 inches
apast. Because of the enormous amount of Bilt in the river
considerable thought was given to this part of the plant.

To facilitate handling and placing the machinery a 10
ton bridge crane is provided, it travels on two 12 inch
Z beams 10 feet apart and extending the length of the house.
Cost.— The cost of the pumping plant prior o the first
trial of the pumps was about as follows;

Pumps and motors f.o.b.Zurich including erecting 17,681.

Hauling 50,000 Ibs. to pump house(about 3 miles) 400
42 PIlES 127
730

Pile driVin g . e s e e s
Contract for construction of pump house including

labor forplacing machinery... ... 5,240

Pipes, valves ana fittings. ... 3, 400
»Additional fittings for small pumps....... . 200
1O t0 N Cr AN . e et 1,000
Electrical wiring andinstallation . ... 200
Power line ( to be refunded )e . 4,500
,Additional force account 1abor. e . 200
AN ol o T B N o A= Sl Y-SR 400
$34,088
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Additional Construction.—Original tentative plans of

Mi*- ¢'e- Farmer, C.i2., contemplated wing walls from the cor*
ners of the building extending as cut-off walls into the
banks on each end.The district and water users association
officials did not retain an engineer, and omitted the wing
walla from the contract with the idea of building them later
by force account.

One of he commissioners was delegated to inspect the
construction of the building, but his ranch interests pre-
vented his careful attention. The contractor left most of
the supervision to his foreman, ana there was no engineer
inspecting the pouring of concrete# It is porous in places,
apparently due to insufficient fine material altho the
the proportion of 1;2;4 is said to have been used.

The backfilling was supposed to have been of good
m aterial and puddled. it did not appear to have been very
well done, and before testing it several of those present
expressed doubts as to its ability to hold water. It was
intended that the water should rise about four feet above
the discharge pipes and flow down the canal.

On the afternoon of IlSey 25 the pump on the north side
of the plant was started and it ran a few minutes with
the gate valve open a few inches, vrater started flowing
down tne canal as intended, but it also started seeping
through the backfill arount both ends of the building.

The volume of water seeping through increased rapidly
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bo that it was necessary to shut down the pump to prevent
the backfills washing away* This proved that our fears
regarding the safety of the backfill were justified.

It was then decided to build a concrete flume from
the discharge pipes out a distance of about 25 feet down the
canals, At this point there are excellent puddled banks into
which a concrete cut-off wall will be built. This should
permit the passage of water from the pumps without allowing
it to back up against the wall of the house* A concrete
headgate across the canal about 100 feet below the pump
house is in excellent condition after several years* use*
Therefore it is believed that the proposed flume will not
be damaged by frost or alkali* Excavation for the flume
or lined channel was started on the morning of May 26, and
when the writer left that noon it was expected that they
would be ready to pour the floor in a few hours.

The les on to be learned from the resuite of poor con-
struction is that a competent engineer should be retained
to supervise engineering work* It is poor economy to try to
save money by proceeding without adequate inspection. The
pumping installation is an excellent one and it is hoped

that no more difficulties will be encountered*
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, Diversion Dam from Left Bank
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Near Harlem

Near Headworke

Views of Canal
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OYIng Machinery from Zurich to Pump House
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,Discharge Side Intake Side

Showing Settlement Around South 'ftid of House After

, ?2irst Trial
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THE HARLEM IRRIGATION

DISTRICT.
«U SZQtt
Owner
Total Less Less Excluded Assessable
Area Road Canal Area Area

g..SW&.BE&(IQt4) 33
4. .NIi.HEiCIQtS) .33
5. HEi.8WillQt.3)33

Total
I hereby approve the above area as being correct for the
irrigable lands of which | am the owner.
Dated.......... Aug.. ZL&.......cccuven 1925

(signed.). .. JI- M. Everett
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CHARACTERISTIC CURVE C

SHOWING PERFORMANCE OK AVERAGE SPEED
CENTR'FUGAL PUMP suction uft_J]
TYPE /PO SYf- DATE OF TEST_



IHaMMFeal jvrnii 1l »

E.D.U5-1
DE LAVAL
DE LAVAL STEAM TURBINE COMPANY
TRENTON, NEW JERSEY
RECORD OF TEST FOR
/ ikV/A LIJsEfz-z SslssScxT/~ Tlorl
WgAFfr-THRWN L W m t* N TYPE 300 /s L
BRAKE H. P. ELECTRIC MOTOR DRIVEN \ CENTRIFUGAL PUMP
N .
STEAM PRESS.___ LBS. -
COND.-l___-IN. VAC. TOTAL HEAD. -FEET NUMBER OF STAGES
BACK PQESS-rmmmmmrmme LBS SUCTION FEET DIAM. DISCH OPENING .IN.
MAKE... I — A CAPACITY _ °0 6P V. DIAM. SUCT OPENING___: 36 1 .
MOTOR N4
TYPE- CHAR. CURVE NoO..z f LIJSQ. WORKING SPEED/ p M.
COPY FROM TEST MADE. 4 - . | 2 ~ STROKE OF GOV. LEVER __IN.
~ (COND.
e PRESS. LD T&jfto. IN VAC
CENTIABOVE BELOW STkAM PRESS. REVOL-  NozzLES SERD RERRIIQAG W H ropaer Brake
LOAD; VALVE i VALVE ,CKNTIG L PER OPEN FERT PEET jFEET Fower | Ppwer  MNVLBS. UODI

:VOLTS 'Amptres' K W MOTAf W HP. BHP.jS*"jam a

[HIifH iw M ra

— m
# L .# "' A~ S VvV V Vv-L;;o 9%/,
DE LAVAL STEAM TURBINE CO.
c/fi .z f ilis$s
L] V-
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oF LAvAL DE LAVAL STEAM TURBINE COMPANY

TRENTON, NEW JERSEY
RECORD OF TEST FOR

WI=TTFJZ M se & s FEE&<Z/Z>TtOr~i

TIVACE MARIC

TYpPE /<9 O
/' ¢>0 BRAKE H P.
KLKCfRIC MOTOR DRIVEN >CENTRIFUGAL PUMP
STEAM PRESS.-. No £
COND- IN. VAC. TOTAL HEAD- NUMBER OF STAGES !
BACK PRESS- SUCTION DIAM. DISCH. OPENING
1

CAPACITY- Z-5'000 DIAM.SUCT OPENING -
MOTOR lg-zlr-

CHAR. CURVE NO. WORKING SPEED R. P M.

COPY FROM TEST MADE- -4-7- STROKE OF GOV. LEVER.

CENT. ABOVE BELOW STEAM PRESS. KtX 2Ll NOZZLES

load!VALVE VALVE CHNTIG. ' LBS. OPEN o
ZZC 6~/ c? /I™ ZGfcaTStffflE M S
6.2if f "
Z-2- Stf /a.0/[E<7/S#/o 73>.65tf0,8
276 S.F/SZ 207 204c4-77 i SEo

STEAM NOZZLES
ML UL DE LAVAL STEAM TURBINE CO.

I i
NOZZLE NO. I SIZE NO. DIAM jCONDBN.jgonDSN. V * es
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