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seint Paul, Jenuery 17th, 1925,

B-365691
5T=36092

GSK-178456

Chief Enginesr.




Seattle, Washington,
January 15th,1925.

ARC Regn # 164, Vell
Strainer for Auburd
Well ED 47-24 SD

Mr, H,E,Stevens,
Chief Engineer,
St.Paul,¥inn.

Dear Sir:

Referring to my letter to you of November
5th,1924 and your letter of January 12th,1925 relative
;o shortage of companion flange and bolts on GSK Invoice

32191,

The companion flange was received about
the middle off December and I neglected to advise you.

File on same may now be closed.

\

Yours truly

ﬁ/] /\D@ w,}//t/







Seattle, Washington,
January 1l4th,1925,

Re: Material ordered for
AFE 396-24_31) 47-24: Aubumn
Well, ED R, qn # 1165

Mr. H.E,Stevens,
Chief Engineer,
St,Paul,Minn.

Dear Sir:

Will you please arrange to hurry materiesl
ordered on your Regn # ED - 1165 covering Electrical
material ordered for use in connection with the above
ment ioned AFE, placements as followsie

H-36604
B=36591
ST =36592
GSK-17845

Yours truly .

C::?z /(f:/(é?auﬂw(







Etl PBUl, Miﬂn.. Jiin. 1?, 1925.

“r

. A. . COGIL,
.,\S :"t . (:'hi s f 7“"1’ 3 l‘l:m'lr’

Ot e 4 # ok
Seattle, Wash,
ear S5ir.

Referring to your letter of Wovember 5th
3 5th,

in regard to Cook strainer and companion flange en your

reguisition #164. Sometims ago 1 reguested to have the

companion flange and bolts traced, and have not ebtained

any results as yet, possibly the same hag been received.
Plecse advise.

Yours truly,

Chief Tngineer




St.Paul,Minn,.,“an.

Desk #4

Mr.H.E.Stevens,
Chief Engineer

Uear Sir:.-

Referring to your le tter of Jan. 7th;, in connection

with Cook well gstrainer on GSK- 13787. The A.D. Cook Company
now nhave tilracer on items of companion flanges with bolts and
nuts and will advise as soon as possible. However, in connection
With above, I note that the A _D.Cook Co's invoice of Yect. 16th,

amt. $62£.36 has been certified by you as material received for

November aceount and no doubt all material hss been received.







8t. Paul, ¥inn,, Jan. 7, 1925.

Er, C. C. Xyle,
General Storekeeper,

. sl
DOH’-C' njl i‘:

Pleage refer to your letter of Yovember 29th,
}nsk_4, in regard to Cock -well strainer on ED-918, GSK-13787.

san you now advise if companion flanges with

bolts and nuts were actually shipped from the factory?

Yours truly,

WG wp Chief Hngineer,







Saint Paul, December 18, 1924,

J,I o203

Mr. R, Jo Elliott: g
I am returning bids received with your letter of
December 10, covering pumpe and motors for Auburn water station,
Bide for the motore compare as follows:?

Fairbanks Morse & Company ¥172.07
Weztinghouse Eleot. & M{:. Co. Pro;.ﬁf i;4.gg

" ' v . $ B
Vestexn Electric Company 175,75
General Flectric Company 175,77
N. W, Electric Esulp. Co. Prop.#) 184,15
" " " 8 T 196,15

Faal)

The Westinghouse Fleg : Mfg. Company's bid, Prop. #1,

$193,898, ie¢ recommended by Mr, Reed, FElectrical Engineer, acoount

of the ineulation of this motor against dampnese, a feature which
is particularly desirable for a pump pit inetullation,
The bide for the pumps compare as follows:d

Alan G, Cary Company 5% pump $388.35
Buffale Steam Pump Co. 4% @ 307,48
b " © W gw 311,54
Fairbanks Morse & Co, 4" 313,70
R, B. Whitaore & Co, 4" 333,00
Commonwealth Electric Co.
(DeLaval Steam Turbine Co,) 5w
| L] w L] 6"
Geo, M, Kenyon Co. 4n
" 8 | ] 51!
Platt Ironm Works 5"
Horthington Pump & Mach, Corp, 5"
Rumsey Pump Company '
Allis Chalmere Mfg, Co, 4"
Robineon Cary & Sands Co, 4"
" " L L] 5n

s = =

360, 35
381,10
368,00
388,16
373,98
376453
413,00
415,00
437,00
453,00

2 82 2 3 93 83 u s »

I recommend the order be given to the low bidder, the
Alan G. Cary Company, for 5" pump, although any of the other 5%
pumps will be satisfactory eo far as the Engineering Department are
concerned,

The motor should be ehipped to the pump manufacturer for

mounting.
Encl, Chief Enginee




Saint Paul, December 17th, 1934.
Mr. H~E Stevens,
Chief Engineer. &
I am handing you herewith bids received from Mr. Elliott
covering centrifugal pump and motor ordered om ED requisition 1081,
GSK-15865 for Auburn water station.

These bids were received during your recent absence. I told
Mr. Gemmell that I would make up the schedule which is attached. The
réquisition called for separate bids for the motor and for the pump
manufacturer to set up the motor to be furnished by the Railway Company.
In sending out the bids Mr. Elliott asked the manufacturers to submit
a separate bid for the pump and motor complete.

The large sheet is comparison of bids from the pump manufac-
turers. The lasf line is the total cost for the pump and motor. The
next to the last line shows the total cost of the pump only. The
circled figures below the totals show the relative standing based on
prices. The small sheet covers the bids for motor only. These
prices were obtained from electric companies. The pump manufacturers
want from $184.00 to $303.00 for General Electric or Westinghouse

motor wherecas we have received prices direct from the manufacturers

of $176.00 for General Electric motor and $194.00 for a Westinghouse

motor, and we can save & little money by buying the motor separately.

The lowest bid received for the pump alone is from Alan G.
Cary & Company who figured on a 5 inch centrifugal pump made by the
Union Steam Pump Company. These manufacturers have been in the pump
game a2 long time and I know of no reason why we should not avail

ourselves of the price.  They guarantee 70% efficiency under the




Mr Stevens ==2—-

condij!;ns given in the requisition. The Goulds Pump Company clsim
72%% efficiency but they want $102.00 more for their pump. The
American Pump Company claim 75% efficiency for their pump but their
price is $47.00 more‘than Cary's. Fairbanks-Morse claim 73% ef-
ficiency for their pump but they are also higher in price. Several
of the manufacturers have bid on 4 inch pumps claiming a little
better efficiency on 600 gallons per minute. However, their prices
are more and the cost of the current at Auburn is extremely low 80
that I do not think we can capitalize 1 or 23 percent in efficiency
as variations in actual practice may wipe out such claims. Fairbanks-
Morse propositions Nos. 1 and 2 for pump and motor complete are the
cheapest but they figured on a 20 horsepower motor only whereas we
called for a 25 horsepower motor to take care of increased volume
that will be pumped at lower heads and to avoid any possible heating

of the motor when pumping for long periods. I see no reason  why

‘we should not accept the proposition of Alan G. Cary & Company based

on a Union Steam Pump Company's 5 inch centrifugal pump class B-5
at a price of $280.00 f.o.b. Battle Oreek, Michigan.

For the motor the most favorable proposition is 'a Fairbanks-
Morse 25 horsepower motor sleeve bearing, price $158.19, f.o.b.
Indinapolis. I took up with Mr. Reed as to the motor he desired us
to purchase and quoted him the various prices. It is his recom-
. mendation that we purchase the Westinghouse type 08 motor with special
moisture prbof insulation at a cost of $184.49 f.o0.b. East Pittsburg.

It would be necessar& for the Westinghouse Company to ship the motor

to Battle Creek for mounting by the pump magufacturer. §§§i$m&\
N
Mtce. o

BB-0 Engr. Way .
encl




Saint Paul, December 1l6th, 1924.

~

Mr. H. E. Stevens,
Chief Engineer.

Referring to the available money for the Auburn pumping

plant:

In checking up the AFE I find that the estimate is quite
liberal covering the well. As you know, Mr. Cock figured on four
8 inch wells each 100 feet deep. The estimate contains the follow-
ing items for the wells:

Casing . $480.00

Drive shoes 80.00

Drilling wells , 1600.00

4 well screens 130.00

Miscl. including exploratory

work and testing of prelim-
inary well 1400.00

This totals $3,6%90.00. In addition there is an item of
$800.00 for various things including some of the work that was done
under this contract. The total of the voucher for Mr. Lawson is
$3,654.00. I am therefore inclined to think that the AFE is ample.
In addition the estimate allows $1,000.00 for pump, motor, float
switch and setting up on the foundation. The bare motor and pump
will cost us about $500.00 so that there ie more than enough money
in this item to take care of all the needs. I believe that the

total cost of the work will not exceed the $9,033.00 authorized

S e
. litce. o£&Wa§.

Engr

under AFE 396-24.
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ON LINE - Duluth, December 3rd, 1934.

Mr. H. E. Stevens,

Chief Engineer.

Herewith requisition prepared by the Mechanical

Department covering electrical work in connection with the
installation of centrifugal pump for new water supply at Auburnm,
AFE 326-24.

This requisition wae prepared by Mr. Endicott in accord-
ance with my letter of November 1llth to him. I am sending

three copies of the requisition te Mr. Cook for his files.

Wit Wi

Engr. Mtce. of Way.

BB-0
encl.

Copy A R Qook (3 copies of reqn.)
A F Btotler




Saint Paul, Decembar 1, 1924,

Mrx, Bernard Blum:
Your letter of November 38 about test of new
wells at Auburn,
I wiskh you would handle thie matter through to a
conclusion with Mr, Cook, making certain that installation is

made in accordance with the plans you have outlined to him,

Chief Engineer,










ON LINE - Carlton, November 29th, 1924.

W
Mr. H. E. Stevens,

Chief Engineer.

Attached report from Mr. Cook covering new wells at
Auburn, Washington:

Test was made with the contractor's 5" centrifugal pump as
I outlined in my letter of the 24th written at Staples. The 4"
guction pipes were extended down to the bottom of each well so as
to take care of any sand that might come in through the slotse and
draw such sand out through the pump. Test No. 1 showe that they
got practically 700 gallons per minute so that we are quite safe
in using & 600 gallon pump such as I requisitioned from Seattle.
The test required 356 gallons per minute be drawn through eéch of
the suction pipes. Thé head loss in feet dﬁe to friction in the
4" guction pipes was 123 feet on well No. 2 and 14 feet on well No.

) Had 6" drop pipes been used, the friction loss would have
amounted to about 5 feet and 6 feet respectively, and they might
have been able to throw more water.

Test No. 3 would indicate that the above surmise 1is correct
as with well No. 2 only in use they got but 482 gallons per minute
even though the water dropped only 4 feet, which would show that
there was plenty of water available but the friction loss in drawing
482 gallons through the 4" drop pipe prevented more water than this
reaching the pump. 482 gallons of water through the 4" pipe would
occasion about 34 feet head loss which is about the limit for a

centrifugal pump.




Mr Stevens =-=-2--

b

lower level, is not as good as well No. 2, and it may prove desir-

Test No. 3 showe that well No. 1, which gets water from a

able ultimately to slot the casing at the 75 foot level. However,
it will probably improve with pumping.

The plan of the layout, of which I sent you print several
days ago, will show how the ultimate layout will reduce the suction
head loss by employing 6" pipes with a 5" foot valve. The con-
trectort!s test used 4" foot valve with 4" suction pipé. These
tests, together with the totally inadequate supply that was obtained
under the scheme that was tried out when I arrive at Auburn, proves
conclusively the necessity of large wells and adequate mains.

I believe that well No. 2 is easily good for 1000 gallons
per minute.

You will note that in tests Nos. 2 and 3 with only one well
being pumped from that the water was lowered in the other well,
showing the desirability’of having the wells a sufficient distance
apart. Furthermore, these teste indicate that there is a con-
nection between the two water strata. This connection, of course,
might be along side of the casings.

Anzlyses of the two wells indicate good water. Mr. Burnham's
analysis of well No. 1 showe@ total solids of little over 4 grains
per gallon. Mr. Greiner's analysis of well No. 2 showed a little

over 6 grains total solids per gallon, the hardness being in the

- wm}\ e

T.” Mtce. of Way

neighborhood of 4 graine per gallon.
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ON LINE - Staples, November 24th, 1924.

Mr. H. E. Btevens,

Chief Engineer.

Your letter of the 2lst relative to Mr. Cook's report

covering progress of wells at Auburn for the week ending November 15th:

Prior to my arrival on the coast, Mr. Cook had figured on a
4"x4"xB" tee on the suction end of the pump, the 4-inch connections
being drop pipes inside of the 13-inch wells. He must have sub-
mitted a requisition some weeks ago for all of the piping as this
4-inch suction pipe, foot valves and fittings were on hand. The
use of the 4-inch suction pipe was one of the criticisms I had of his
design as one well with a 4-inch drop pipe for suction would not be
sufficient to supply 600 gallons per minute. Requisition is to be
submitted for larger suction pipe. However, in making the test with
@ contractor's centrifugal pump, and also for cleaning out the well
with air, we used this 4-inch suction pipe as it was the only material
available. This material hosever, is to be returned to‘etock and

used elsewhere. The Cook screens have also been salvaged and I

presume turned into the storekgeper by this time.

né%fﬂﬁgﬁé\ §\3Way.







Re: Water supply at
Auburn, Wash.

Seattle, Wash.,
November 21, 1924.

1003-18

Mr. H. E. Stevens,
Chief Engineer,
Saint Paul, Minn.

Degr Sir:-

The following is final report covering
test of new wells at Auburn, Wash:

Well No. 1 - depth 97.7 feet. Foot valve 4
inches, suction 92 feet from surface of ground.

Well No. 2 - deptk 78.0 feet. ©Foot valve
4 inches, suction 75 feet from surface of ground.

Both suctions connected with 5-inch cen-

trifugal pump, set at an elevation of 10.7 feet below
surface. Six-inch discharge pipe running to an eleva=
tion of 16 feet above the surface, 25 E.P, motor run

at 1150 RPM, the pump running 1050 RPM,

TEST NO. 1 - Both wells connected with
pump. Filled a 10,000- gal. engine tank in 14 min. 20
sec., showing dellvery of 698 gals. per minute.

Well No. 1 was lowered 13.5 feet. Well
No. 2 was lowered 3.7 fesct. Water in both wells was
16 feet below the surface when pump started.

TEST NQ. 2 - Suction in Well No. 1 was
closed. Well No. 2 pumped independently. A 10,000-
gal. engine tender was filled in 20 minutes, 45 Geconds,
showing a production of 482"gals. per minute.

Water in Well No. 2, being pumped, was
lowered 4.0 feet. Water in Well No. 1, which was not
being pumped, fell 0.5 feet.

i The foregoing tests were made on November
19. A further test was made on November 20.

TEST NO., 3 - Well No. 2 was disconnected
and Well No. 1 pumped independently of Well No. 2.




H.E.3. -2= ' Nov. 21, 1924.

A 10,000-gal. engine tank was filled in 20 minutes, at
the rate of 357 gals. per minute. The water in Well
No. 1 dropped 16.5 feet and the water in Well-No. 2,
which was not being pumped, dropped 0.5 feet.

From the best information available .
we have a capacity in the two wells of 700 gals. per
minute, which it is anticipated will improve and it has
already improved thru operation with air 1lift removing
sand.

The Contractor is now clearing up and
will remove his outfit from the grounds.

Yours truly,




saint Paul, November 21, 1924

Mr, Bernard Blum:
Mr, Cook's 'report
Auburn for ¢ week ending Nover

installation of the
and aletr-“ it o with air 11if% using
dn alr Jeu. a 4"
nebed th }.t
surface
10" goreen 1a
2 comsne 1... [
wars obtalnsd and water surfa cs
in excers of two hours operation of
increased to 500 gals. per minutse and the
oenly li=ft. Zxpe 2 continy "‘ﬁdn14
up and then i: ‘
to the h‘mnor*&j
of the i

T do not understand the remark about 4" suction.

our intention 1 eplage the 4" pipe and well point?




ON LINE - Yellowstone Division,
November 21st, 1S24.

&

Mr. H. E. Stevens,

Chief Engineer.
Your letter of the 17th relative to Mr. Cook's letter
of the 13th to you about Auburn wells and pump:

A centrifugel pump installation requires that the pump be
specially designed for the amcunt of water to be handled and the 1lift
ineluding a@ll factors, such as pipe resistance, static head, etc.
Without a definite trial to determine the suction 1ift and the amount
of water available, an assumption has to be made sc as to select the
proper diameter of impeller wheel. In discuseing this phase with
Mr. Herbert, Seattle agent for the DelLavel Steam Turbine Company, he
told me that if he received the order and it was found desirable in
actual practice to change the diameter of impeller, they would do it
free of charge. Mr. Herbert furnished Mr. Cook with all the infor-
mation he had as to centrifugel pumps/ and he informed me that they
keep a stock of parts on hand. For these reasons, I think it wpuld
be desirable to give some consideration to the Delaval proposition.
On account of his courtesy I noted specislly on the requisition that
bid from the DeLaval Steam Turbine Company should come from the Seattle
agent. However, different manufacturers have certain standards in
the manufacture of the 5 inch and 6 inch pump that might cause some
other meke to be a little more efficient for the exact conditions
that we have and which I tried to show on the requisition when I

prepared it. I would be glad to look over the bids for the pumps

when received and if there is not too much difference I would be




Mr Stevens —-—2--
& .
glad to give special consideration to the Delaval Company.
I have noted Mr. Cook's report on the wells and think it
would be better if I discussed the matter with you later. I

have, however, found out that the theory of conservation of matter

has limited us in the past and I do not know of any way to beat

that game.

0 pad Wi

Engr. Mtce. of Way.




ngs, November 18th, 1934.

new water supply at Auburn:

the present gravity suppl
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Saint Paul, DNovember 17, 19234,

\

Mr. Bernard Blum:

I am attaching copy of lr, Cook's letter of the
13%h, a2bout well at Auburn,
Is there anything in the remarke about the De Laval

S8team Turbine Company which merit any epeeial consideration?

I call your particular attention to the decond paras
o ¢ -

graph on page two; this being something new in the matter of

water conservation.

Chief Engineer.










A

Re: Water station
Auburn, Wash.

Seattle, Wash.,
November 13, 1924.

1003-18

Mr. H. BE. Stevens,
Chief Engineer,
Seint Paul, Minn.

Dear Sir:e-

Acknowledging your favor of November 6
and supplementing my letter of November 11 forwarding
to you Mr. Blum's requisition, my number 196, for one
centrifugal pump, motor and attachments.

T I note that Mr. Blum has written to Mr.
Endicott regarding electrical fittings and attachmente.

Referring to the second paragraph of my
ietter in regard to Mr. Herbert, Seattle Agent for the
De Laval Steam Turbine Company. I have since had a
talk with Mr. Herbert and find that 1 was misinformed
about ‘the installation. He does not install the equip-
ment but will supervise it and furnisa necessary plans
and measurements for toundation, also a reasonable amount
of service after pump is started and during its early
days, without additional expense to the Railway Company.
He further advises that he carries a compiete stock of
pump repair parts in Seattle.

Referring to the third paragrapn of your
jetter, in regard to the second well being placed 39
feet from the first well. The plan of the arrangement
for the well submitted was made up on the theory that
it was not probable that we would be able to get suff-
jcient water from one well, and the plan provided for
four wells spaced on 40-ft. centers on’' the theory that
they would draw water from an area egual to a well-lbo
feet in diameter. This well was located 39 feet in-
stead of 40 feet on account of track interference, as
we were unable to get assistance to throw the track at
the time tne drilling was started, and the further fact
that the Contractor in advance of gstarting drilling, ex-
cavated a hote avout 3 feet square, to a consideraolie
depth before spudding in. As first designed the wells
were to nave a 6-iucn casing but it was found tnat a foot

_yalve would be necessary, no matter what kind of a pump

was used. A 6-inch casing was not large enough to ad-
mit the foot valve of a 4-inch suction and to provide







H.E.S. Nov. 13, 1924.

\

suff;cient space round the flapge of the foot valve to
germlt the free passage of water, a l2-inch casing was
found necessary, and pursuant to verbal understanding
tnat the matter be tested out, we put down one 1l2-inch
hole 96 feet. The material in the last L5 or 20 feet

of this hole was good coarse round gravel, very little
flne sand. The pump was set out and the well pumped

but the water did not hold and soon went down to a level
about 27 feet below the surface of the ground, when the
pump ceased to function. The Cook Strainer was then

put on and the casing pulled up Y feet. The perform-
ance of the pump was the same as before the casing was
pulled, namely, the well was practically pumped out and
it took about 15 minutes to pump tne weil out and aiso
about 15 minutes for the water to come back to its orige
inal level wnen pumping was started so that the screen
was evidently working freely. We then started the sec-
ond well and went to.a depth of 76 feet. There was
appareatiy good water-bearing material but considerable
f'ine sand. Suction was intro duced and the casing pulled
up about 9 feet. The pump was then started with both
wells functioning. Air discharge pipe was full but well
HNo. 1 soon pumped down sothat we were drawing water and

a large amount of fine sand and gilt from well No. &,
with the discharge of the pump running about half full
and the water in well No. 2 not lowered more than two

or three feet. Although we are getting out considerable
gilt and fine sand, seemingly the fine sand was packing
around the screen. The matter was taken up with the
Inspector and the Contractor to discuss ways and means,
both of them recommending the introduction of a perforated
pipe into the last 10 feet of the well. This matter was
under discussion when your telegram regarding Mr. Blum
wag received. Mr. Bium was then cailed in and the matier
turned over to him.

A 4-ineh suction was selected as it was thought
that a suction of larger capacity would soon exhaust the
water so that the pumping would be intermittent, wnereas
with a smaller suction it could be continuous.

After the installation of the 10-inch per-
forated casing in the bottom of well No., 2, the air 1ift
whieh had been designed on the job was again installed
and after working about a day and a nalf the water has
become clear, the Inspector estimating that he was ge§f
ting about 500 gals. per minute. . I think that this 18
probably in excess ol the actual amount and Mr. Herbe?t!
of the De Laval Company, thinks that it can be split in
two with safety, out during the operation the water in
the well was not ilowered over 18 inches.




“ 3= Nov. 13, 1924.

The same arrangement is being tried out on
well Ho. 1 and it is expected that the air 1lift will be
started up this afternocon but there does not appear to
be any reason to expect any more water than we nad in
the first instance inasmuch as the pump was taking out
all water that reached the screen and lowering the water
in the well to a point where it would c ease to" functioan,
whicn at tne elevation could not be a great deal more
than 27 feet beiow thne surface.

On removing the Cook screen some sand was
found inside the screen but the slots were not clogged
with sand.

The air lift wnich we have been using has
been of great aid in cleaning out the weli.is, it h&Ld;lug
the soirid material tnat could not be handled with the

pump .

The 12-inch easing is in such shape that
should it at any time in the future be found desirable
to sink the weli to a greater depth, the.lz2-inch casing
can pe used for that purpose, whereas had it been torn
to pieces by slotting tools, its future usefuiness would
have been destroyed.

The arrangements or the well are not the
first tnat have beeun put down in such a manner by a
large number. The wells for the original water supply
of Brooklyn N.Y. were similarly grouped. . In 1887 I put
down four é-inch points at the Grand Crossing Terminal
on the Burlington, and up to the time of Mr. Purdy's
death, according to advice from him, those wells were
still functioning and supplying all water required at
that time.

Yours trul

Vs | ‘
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Be Brief —

4¢fQ5eattle nov 12 24 ‘ H E Stevens
{ Stpaul
g 24 Recd as we were ready to leave went over plans yesterday and
checking progress today think it all right to leave tonight and
requested prints of plans beforearded to me at Spokane if necessary

could return here for day later on putting down slotted pipe

today on second well not sc much water as in shallow well but

it will develope capacity of <fumped X 68

B Blum







FORM 1386
Time Filed

Telegram—Be Brief

M.

N ;

i '\. y}-‘\ ::3
\gh b/

aul November 12 1924 Bernard Blum
Car 1528
Seattle
X-66 Glad to know plan worked out successfully Think you had

better remaln until plans for pumping installation, ete., are

completed and thoroughly understood. S=24

H E Stevens




ORM 1386

Jelesram—Be Brief [

ceattle Nov 11 1924 B & Stevens

StPaul

Completed ‘cleaning out well No 2 with air getting clean water

and large supply without lowering the water will put in glotted

pipe for well No 1 tomorrow making tests on both wells later on

agreed on changes in plan pff layout and draftsman making new
design believe with slotted|”ripe in well No 1 will have two
good independent supplieg made regqn today for pump and motor
will try to leave here tomorrow or Thursday X-66

B Blum







ON LINE - Seattle, November 1llth, 19234.

Mr. G: F. Eﬁ?icott, & %

Megﬁénical Engineer. ;

I am sending you herewith print of plan showing
proposed installation of centrifugal pump for new water supply at
Auburn.

There is being completed two 12 inch wells and it is desired
to install an automatically operated centrifugal pump. I am also
enclosing copy of requisition for the pump,which is being submltted
today. I presume that you would prefer to have the motor purchased
separately by the Railway COompany and set on the pump base by the
pump magnufacturer in accordance with previous practice. This pump
pit and house will be placed beside the steel water tank and 1s only

a short distance from the power house. Supervision will be given

by the plant engineer. It is desired to }hstall an automatic

starting and cut-off device operated by»fioat switch in the steel
tank. This will require an automatic controller and float switch
and a contreller eguipped with overload relay and no voltage release.
The installation figures out that we could get by with a 20 horse-
power motor but on account of more or lese continuous service that
this pump will have, I think that we should have a 35 horsepower
motor. The increase in cost is but alight. It will have to be
an 1800 RPM motor ruaning at 1750 at full load so as to enable us
to use the most efficient type of centrifugal pump. A 1200 RPM
pump for this size is not efficient. I presume that you have all
the necessary electrical data covering Auburn and I would be glad
if you would prepare the requisition covering the moter, electiic

wiring, controller, float switeh, etec., 80 as to make the complete




Mr Endicott — e

N

installation.
Will you kindly give this your early attention as it
is desired to rush the installation all possible.

There has been included on requistion #196 the motor for
which I would be glad if you would furnish the Purchasing Department
specifications to cover. I think it should be a 40 degree C motor

with special water proof protection.

3 3

W ;
BLUNM

Engr. Mtce. of Way.

o

BB=0
encl -
e
Copy Mr Stevens

My Cook

Mr Stotler




Seattle, Wash. November 1llth, 1624 ARC 158

A. F. Stotler, Dist. Engr., Auburn, Washington.

L

1 Single Stage,right hand double suction A
horizontel split case centrifugal pump on bed
plate with flexible coupling arranged for
direct connection to 25 HP motor. Pump to be
bronze fitted including impeller and shaft
sleeves. Pump to deliver 600 gallons per minute.
Pump to be designed for fresh cold water for
intermittent service. Discharge head 66 feet,
suction 1ift 10 feet, friction head 8 feet,
total 1ift 84 feet. Pump to have 6 inch suction
and 5 inch discharge. Head as shown is maximum,
will vary 10 feet. Pump to be designed for motor
at 1750 RPM at full load.

(Motor to be furnished by Railway Company and
shipped to factory for applying to pump base
by pump manufacturer.)

Manufacturers to submit bids, giving full

details of propositions and guaranteed efficilency.
Successful bidder to furnish data sheet showing
brake horsepower and efficiency for variations

in head and capacity.

Obtain bids from:
DeLaval Steam Turbine Co.,
L. C. BSmith Bldg., Seattle, Wash.
Goulds Mfg. Co.,
Geo. M. Kenyon Co., St.Paul, Minn., Agents.
Fairbanks Morse Co.

Worthington Pump Co.
Alan Cary, St.Paul

Bids to be sent to Engineering Department for
recommendations.

1 Motor for above pump, N.P. Mechanical Dept.
Specifications, (25 HP Westinghouse or
equivalent, 1750 RPM under load, A.C. current,
3 phase, 80 cycle, 2320 volst.) 3

Delivery as soon as possible.

Material necessary for use in :
connection with AFE 396-24
ED 47-34: Auburn Pumping Plant.

Oy HES GFE PM AFS COJF WRA AFE Job File BB

Chief Engineer Asst. Chief Engineer.










FORM 1386

' Telesram—Be Brief [~

o *

Seattle Nov 11 1924 H E Stevens

Completed c¢leaning out well No. 2 with air getting clean water and
large supply without lowering the water. Will put in slotted pipe
for well No. 1 tomorrow. Making tests on both wells later on

Agreed on changes in plan of layout and draftsman making new desiga
Believe with elgtted nine in well No. 1 will have two good independent
supplies Made recuisition today for pump and motor will try to

leave here tomorrow or Thursday X-66




“

Re: Water statien ¢
Auburn, ¥%ash,

Seattle, VWasgh.,
November 11, 1924.

1003-18

Mr. H. E. Stevens,
Chief Engineer,
Saint Paul, Minn.

Dear 8iris=

I am enclosing to you herewith my Reqn.
No. 196 for one Centrifugal Pump and motor for the
Auburn water station, made up as per form submitted
by Mr. Blum.

I trust that Mr. ferbert, Seattle Agent
of the De Laval 3team Turbine Company, may be given
an opportupity to bid on tnis installation, pump and
motor complete, installed and connected up in place.
I algs0o understand that Mr. Herbert will give service
for'a reasonable length of time following the install-
ation of the pump and its operation, the Railway Com-
pany to provide the foundation, pipe and fittings.

I

Yours truly,

Vo ey A




FORM 1386

(® Telegram—Be Brief

13ch'*
Seattle “ov 10 24 H B Stevens
Stpaul
Have put in slotted pipe well number two 76 feet deep and blowing
out today with air considerable fine material cleaned put and getting

possibly 500 gallons per minute water lowers foot and half expect

to start testing with large centrifugal pump tomorrow evidently

a first class supply will do the same to well number gne X 65 -

B Blum

1240a 11l




t, ‘Paul, Minn., Nov¢ 10, 1924,

C. Kyle:
leferring 'to Cook well struiner on ED-918,

GSK=13787:

This was shipped by freight from Lawrenceberg,

Ind., and upon its arrival at st. Paul I had it forwarded by
nxp"esﬁ. Assistant Chief Engineer Cook now advises that the
well strainer was received, but that the companion flange
ordered on the same requisition has not been received., ' Poseibly
this was overlooked when the strainer was expressed from £t.
Paul, however, T wish you would ascertain if the companion
flange with bolts and nuts wes actually shipped,from the

ro

for if not, we should either receive credit for

factory,

4

flange or have game ghipped without further charge.

1s & £ ) P — .
Chief Engineer,.




FORM 1386

Telegram—Be Brief [~

164 & an

Seattle Nov 6 1924 H E Steveng
ST PAUI
S5-12 Caging pulled four inch screen and suction installed
at Auburn, pumped yesterday afterncon more water than in first

well, have turned well over to Mr Blum

(

\
\




FORM 3388

Telegram—Be Brief

A

5t Paul i

Hovember 6 1892

about Auburan

ouv <O

oTXL

this

rriting,

vell

Bernayd Blum
Cax 1539

Seattle

have instructed Mr. Cook

ut balange of your

B Yo oy e
-

ramain in Seattle and g=se Lha

thorouzhly teated, Am




PORM 1388

) Telegram—Be Brief

Paul

nch sereen in sscond well

nale

strata, clean out well

ymmended by Mr. Blum Mr, Blum #ill remain in

‘i

L & - @ 1 a o P (oY 5 " ~. » B
st in oarrying out the plan recommended. neld

H E Bievaens
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Seattle, Washington,
November 5th,1924.

L)

Mr, H,BE,Stevens,
Chief Engineer,
St.Paul,Minn.

Dear Sir:

I am today passing along with ARC Entry
8#177, invoice of A,D.Cook, dated October 16th,1924
GSK Inv., # 32191, covering Cook's strainer and companion
flange ordered on ARC R gqn # 164,

You will note I have taken the full
amount of the invoice, $62.36 into account and charged
same to AFE 396=24, however the companion flange with
necessary bolts and nuts has not been received to date,

This material, I understand was shipped
by freight from Lawrenceberg,Ind,, and as it was very
urgent that we receive the strainer for the purpose of
testing the second well at Auburn, the strainer was
forwarded from Sj,Paul by express, and evidently the

_ companion flange ‘'was overlooked when the strainer was
— .| shipped from St.,Paul, however I wish you would please
| I aseertain if the companion flange with bolté and nuts
,i) was acturlly shipped from the factory, for if not,we
should either receive credit for the flange or have
( same shipped without further charge.

The invoice has been taken into October
accounts, since the strainer has been received and
used,

s

¢

[
.

&

Yours truly

H SO ey




Re: Well at Auburn,Wn.

Seattle, Wash.,
October 31, 1924.

1003-18

ﬁr. H. E. Stevens,
Chief Engineer,
Saint Paul, Minn.
Dear 8Sir:-

The 4-inch Cook brass well strainer,
my requisition 164 of September 26, 1924, received
this morning. The companion flange specified in
the requisition was not attached to the strainer
and has not been received. We are purchasing one

locally.

Yourf truly, :
‘//% .//;;>1é£:;-1+ﬂ{:”'—\\




ON LINE -

to your telegram of the zlst,
to new dri 1 we 0 Auburn water station:
We looked over the situation Tuesday afternoon with Mr. Stotler

and the Foreman of Water Service. Later discuseged the wells with

Assistant Engineer Adams who has had charge of the inspection work
on these two wells. The situation is as follows:
Two wells have been drilled both of which are 12" in diameter

and are located 39 feet apart. No. 1 well, furtherest from the main

line, is drilled 96 feet below surface of the ground. A water bear-

VGl

Y
.

ing stratum was encountered at a depth of 65 to 79 feet and from a
stratum 91 to 96 feet Pelow ground. Between elevations 72 and Sl
et below ground there was some water encountered but more or less
clay in the gravel and the gravel had a reddish tinge. The water
bearing strata contains a fairly . rse clean looking gravel accord-
the sample collected by Mr. lams There is some fine sand
gravel but I think that will clear up with pumping.
to the roundhouse was drilled 76&
water bearing stratum in well
The surface of the ground is a little higher than well No. 1

and the water bearing stratum lies from 66 to 764 feet below the

Water stands in well No. 1,17 feet 6 inches

below the ground surface. The casing has been cut off 133 feet

below the ground surface and a pit has been excavated around the




Mr Stevens

r'e
.

. 3 A o - o - % A 3 b’
well tu a depth of 15 feet below the surface. pit has been dug

at well No. 2 to a depth of 14 feet below the surface. Casing of
well No. 2 has been cut off to about 17 feet below the surface.

Well No. 1 was tested by using a centrifugal pump that had
s rated capacity of 500 gallons per minute, but the data 1s a little

questionable as it was an 0ld pump and they did not seem to have
definite data on the proper speed for rotating it. However, they set
it down in the pit and pumped for about 30 seconds when the suction
broke due to the water lowering in the well beyond the suction 1limit.
They then added about 100 gellons of water per minute into the well
through a hose from the storage tank and then worke

-

pump drawing out about 400 gallons per minute, vbout 300 gallons

of water coming from the well itself. After that the well was blown
out with air thereby getting rid of considerable sand. They then took
a 4-inch dommnsen well screen 10 feet long which had been previously
ordered and screwed it on the bottom of a 4 inch drop pipe with a
foot valve at the top of the screen. This screen and drop pipe were
lowered ir he 12 inch casing of well No. 1 with the bottom of the
screen resting in the bottom of the well. The 12 inch casing was
then pulled @ feet 6 inches thereby allowing the lower 9% feet of
gravel to cave in ageinst the 4-inch JoF=so®m screen.
further test was then made. The centrifugal pump was applied
punp being set 11 feet below the surface of the ground,
was lowered 34 feet below the surface of the ground
suction broke. he centrifugel pump was 5-inch and it

b

vorked about & minute. his wa nger than when the well was




Mr BStevens ———

‘\l

&
tested before pulling beck the casing.

I could not understand why they should drill & 12 inch hole
and then put in a 4 inch screen on the end of a drop pipe. I
asked Mr. sotle he sason T it and he disclaimed any responsi-
bility. He stated that Mr. Cook had directed that this be done.
We were all of the opinion, including one of the well drillers, that

4

with the character of water bearing gravel encountered all that would

have been necessary. would have been to slot the 12 inch casing at the

two water bearing strata. After that the well could be cleaned out
alr so as leave the coarse gravel around the outside of the
glots. We believe that this method would give ample water supply
gallon per minute pump
their well.
tested with the same pump as well No.
bottom of the well. No definite measure
capacity was made but i ras the opinion of the well driller's fore-
man and of Mr. Adsme that this well haes a little better capacity than
well No. 1. They ha waiting for the arrival of the second
Cook screen which is ordered 4 inch in diameter, 10 feet long. This
screen is coming by express and was to arrive today and be installed
gimilar to well No. 1.
I am sttaching a pencil sketch showing how the present layout
Nol and how well No. 2 will be finished.
Yesterday I discussed the situation with Mr. Cook 0 as

try and find out why he should have drilled a 12 inch well and




it up as & 4 inch well.  Mr.

wanted a 10 inch ceasing so as to. Dbe a

into the well and that he figured ths

screen on the bottom would get all

&

availgble. He thig:B

maintained that

gravel would permit just as much wate

larger diameter screen would. He ma

pipe to the pump would give them all

oy O3
€8

\r

therefore it would be unnecessary to

o
~

screen. It seems to

r the drill

all know that the large

T al T y - 3 2 A Pl =] 1 \
Mr. Cook's position assumes

surrounding gravel and into the 4 inc

elevates it whether the pump is opers

or 500 gallons per minute. Qur

money for drilling two 12 inch wells

capacity of two such holes. It is

now planned we have nothing but two

of judgment whether a Cook

caging glotted. Mr. Cool

the casing

casing later on
know

Coo

inch

slot would

L
Lile

L

us

us that Buch &

Y
h
ting

position is

certal

creens do fail due

Cook's

2
(48

ble to get a inch foot valve

o
L

t 4 inch pipe with a 4 inch

"

underground water there was

ize screen with the coarse

to get into the pipe as a

i 4 inch suction

wanted and

the

g o A ST
< larger than a 4

pogition is untenable.

4

ed the supply.

1
-1

ne

nipe fast as the pump

yer minute

at 100 geallons

that we have spent the

and we should develop the full

o a
LN

n that with the layout

e

=X G

e

inch hol It is probably

be used OIr The

should
opposed to slotting

trouble in pulling the

g screen will last forever.

t0 corrosion.

k screen but hardly feel that
J

involved. However, if

and be at least

sScreen

appes 50. b€ right. Well




will never develop the water availab in the stratum 65 to
unless the cegsing is
with Mr. Cook today but he
informs me th e well
get one from Tacoms
1ch well should be utilized and

o

7 wrong to leave the wells as M ok pl: k we are un-

e

pumping machinery As you know, I have

Y

triplex pumps over centrifugal pump

ater efficiency

power consumption.

e
aPoul

7in

pump.
An autome 21 ! 1trol ecar

ok

automatically.
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A centrifuge
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sguirrel any danger
the mo The

and on account of

erTy attention can
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account of lasck of ice dif
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all why an automs

tic
There is some question
pump working at 500 gallons

connected

ample supply and the water will

pump shoul double suction
advisable to pump with 6 inch
charge althou

L

g 5 inch pump can be obtained

I yacity of

+£ Ty T e M3 o~
0L Aupurn. 101

quire full

probably be best to 25 horsevower motor

enough power in case the suction 1if
any
there
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foot valves

imended abo
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8 should be ) ughly cleaned

alr pressure thereby getting rid of the fine sand as quickly

a8 possible. The city found by experience that this was

well

Yl &
LS

and

8 were

aeglirea

decide

air cleaned no further trouble was ex-

ble that you gi his magtter your careful

on em hat should be carried out.

well driller is going
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2 similar to the







FORM 1386

Telegram—Be Brief [,

St. Paul, Minn., Oct. 27, 1924, “o’)

A. R. Cook

Se &t 't 1 e ) HaSh )

1=25 Cook strainer from St. Paul by express today M=-1l

HE Stevens




FORM 1386

Time Filed

A Telegram—Be Brief g

St. Paul, ¥inn., Oct. 23, 1924,
A R Cook
Seattle Wash
L-25 Freight shipment not yet psst St. Paul will try to

intercept and express. M=9

HE Btevens




FORM 1388
Time Flled

‘Telegram—Be Brief |~

Stevens
FPAUL

M-8 strainer not received as yet advise how shipped and have traced




A

¥r.H.B,Stevensgie=

Referring to your letter of Oect.llth,

regarding Cook's well strainer on ED-918, GSK-13787.
The A+«D.Cook Inc., shipped the

above mentioned material due on GSK-13797 Oct.léth.

10/21/24




ST ’ FORM 1386
%

Telegram—Be Brief [~

M.

C G RE

St. Paul October 21 1924 % Bernard Blum
Care Car 1629
Spokane
Have wired Cook that you would call on him for any assistance
you may need Think you had better have Stotler accompany
you over the more important points on Seattle and Tacoma

Divisions Pléase make special report on new wells at Auburn

recommending type of equipment which should be installed. S=24

HE Stevens




FORM 1386

Telegram—DBe Brief [

003 ef . %

M.

HESt evens

Please send me plan for inetalling triplex pumps Auburn water station

o+ gend me data from which I can make up plan understand from

your letter June 13th that you will not permit use of centrifugal

pumps first designed T1-22

158p ARCook




FORM 1386

| Telegram—Be Brief

S8t, Paul, Minn,, Qct. 17, 1924

A R Cook

Seattle, Wash

L=2]1 Well strainer was shipped from Lawrenceburg, Indiana

October 16th. V=5

HE Stevens




QTH FORM 1386

M.

®) C?‘ : ° Time Filed
‘Telegram—Be Brief

.‘\

l6efgqg

Seattle Oct 15 24 H E Stevens

Stpaul

If Cook well Strainer for Auburn not already shipped please forward
by express as soon as possible am awaiting its arrival for combined

test of the twe wellg L-21]

A R Cook

1245%a 16







kir, R, J, Elliott:

Kiddly hurr& all possible Cook's well
strainer due on /GBKe 13787, advising promptly when
shipment goes forward,

c.C.K,
10=135-28
k

ey H.,kK,Stédverns;: Refers to your letter Oct, 1llth




ce Mr, H.d. Elliott
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iours Traly,

Chie? Engineer,




Saint Paul, October 10, 1924.
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‘Telegram—Be Brief

5

Seattle oct 10 1924 H E Stevens
otp aul

Hurry cooke well strainer my

Time Filed

M.













October 9th, 1924,

L

Mr. A, R. Cook,
Asst. Chief Engineer

Deer Sir-

Referring to your voucher ARC-I-81 in favor of E.F, Lawson
for well a2t Auburn:

I have revised the voucher work order and extrs bill =nd

Form 1924 as per copies enclo eé,kvnz return the copies which
accomprnied your voucher.

Your work order you will note is =2 general order to "Furnish
~such materi-l as directed” =and is not sucH =n order in writing
for extrs work es is contemplated by the contrsct., It would
require~10o be suprplemented by snother order in writing to cover
what was nctually directed to be furnished and so is unnecessary
and ineffective.

Blanket work orders should not be issued. Such orders should
specify ‘exactly the work to be done or material to be furnished,

Yours truly,

Chief Enginesr.




FORM 1388 '
Time Filed

 Telegram—Be Brief .

221 cf an
Seattle Oct 1/24 i H E Stegens
STPAUL
S 73 In order to Cbtain necessary amount of water will héve to
have another well, installing strainer pulling casing and will
make final test tomorrow Put in this requséition so there would

not be any further delay awaiting arrival of material Think

AR CoOk

strainer with slots as ordered will be satisfactory La=1. '
)
A

(

256FPM
/ \ﬁ/




FORM 1386

Telesram—Be Brief ™

etrainer Auburn. Have vou

a8
oLt

should ba done




Form 821 y 2 2-14-24 1M RP

NORTHERN PACIGIC RAILWAY CO.

OFFICE OF ENGINWER OF TESTS.

A

REPORT NO.. R9%37

Sent in by... ... A,. ¥, Stotler : Station.. A Mbum, Wash, . OS

Tesr R uhuedt N oy =ik st £t 5 TR - Bt iy e e Source of Supply Well Driven in Terminal
Hsl T __Yard about 1/2 mile 8,E, of Station

Grains Per U. S. Gallon

( pu m bl J\ a, Ix<m and Aluminum

Caleitum Carbonate

_Magnesium Carbonate

Incrusting BRI | R
Solids C:‘Iciun‘: Sulphate

Producing R T RS
Scale Magnesium Sulphate

Calcium Chloride

Viagnesium Chloride

Non- (| Alka li Carbonates
Incrusting LT ks
Solids Alkali Sulphates
Producing e
Foaming _Alkali Chlorides

Alkali Nitrates

TOTAL NON-INCRUSTING SOLIDS

TOTAL MINERAL SOLIDS

s ayaihgeort Incrusting Rating - Good
Foaming Rating - Good

pw(1)
CC-=HES(3) "

H. G. BURNHAM.

Engineer of Tests.




Jelegram—Be Brief [,

St. Paul, ¥Minn., Sept. 25, 1924, b

A R Cook
Seattle, Wash
W=1l2 Expressed from ot. Paul this morning M-45

H E Stevens




FORM 1386

Telegram—Be Brief [

] 9 B =

107cJ! A o) }/

Seattle Sept 24 1924 : H E Stevensz
Stpaul
Aggelerate re Cook Strainer for Auburn well, Has this been
ghipped from Lawrenceberg advise W-1l2
A R Cook

344a 25




: Auburn Well,

Seattle, Wash,,
Sept, 18, 19024,

ir, H, E, Btevens,
Chief Engineer,
St, Paul, Minn,

Dear Sir:-

In compliance with your letter of
August 22nd regarding samples of strataformation
thru which the first well has been driven,

I am sending you teday by express,

samples of all the formation encountered from 0 to

96 feet, I am also sending you pencil sketch showing

more in detail as to conditions,

Yours truly,

C::;;r //f:?:fgzzfc>_<><ﬁ: .







FORM 1386

M.

‘Telegram—B‘e Brief

st. Paul, Minn., Sept. 18, 1924
A R Cook

Seattle, Wash

W=8 Strainer has been ordered shipped by express from

Lawrenceberg, Indiana. M=39

HE Stevens




FORM 1386

Telegram—Be Brief

an
Seattle Sept 17/24 H E Stevens

ST PAUL

My ¥-3 and L-6 regarding cock Strainer for Auburn Vell

Advise
when and how shipped contractor-held up waiting arrival of same

W-8
A R Cook

228FM




8t. Paul, Minn,, Sept. 15, 1924,

Blliott:
Referriny‘to ﬁell gtreiner fittings on GSK-QBQZ,
1 advised Mr. Eyle September 12th the kind of strainer to be
furnished, and I understand he has written to you today giving
that information.
Will you please arrange tc have the screen
and fittings rushed by express ag we are holding the well driller
at Aubuirn waiting arrival of screen for final test of the well,
Please advise from what peint shipment will be

made,

v

Chief ”nrinaer;




FORM 1386

). Telegram—Be Brief

M.

Seattle Se.t 13/24 b' 7 H E Stevens

ST PAUL
My telegram Wad cook strainer for Auburn well Please rush Sereen
and fittings by express Am holding weil driller waiting arrival of
screen for final test L-6
A R Cpok

130FM




Snint Psul, September 12, 1924.

Mr, C, C. Kyle=
Referring to your letter of -‘ugust 19th =bout
;6 to be furnished in brnss tube well strainer, GSK-9822,
» hove Just obtained somples of the materiasl in the woter
besring stratum ~nd find we will require "slot No. 50" ns the
proper size opening.

Kindly hurry delivery =11 possible.

Chief Engineer.




FCRM 1386

- Telegsram—Be Brief .

an
bz g v e

Seattle , ) 934 I K Stevens

3T FAUL

vour lstter Aucust 22 and My regn. No ONE HUNDRED sSIX dated

July tenth CSK ¥inety eight twenty two re Cook Well ¥trainer for

Auburn Well From samples obitained have decided on Slo& number fifty
Aot

as propoer size openinr rlewse hurry de.ivery S

g P _0uk




(>

8aint Paul, August 22, 1924,

Mr, A+ R. Cook:?

Herewith copy of A. D. Caok*s Strainer bulletin No. 30-E,

on page four of which you will note various slot openings for Cook

screens;

The proper elze of slot depends upon the character of
material in which the scoreen will be placed, and this cannot be
determined until the well has been drilied‘

T note from your last weekly report that drilling will be
started this week. Fill you please seoure samplee of sand and
gravel from the water bearing stratum, examine same, and also 'fors
ward samples %o me together with your recommendations as to slze of
elot which should be used.

I suggest you correct the iegdription of well as carried

in your seekly report.

Chief Engineer,




Saint Paul, August 22, 1924,

C, Kyle:

letter of the 19%th about size of slot to be furnished

Your
tube well strainer, GSK-9823, Auburn.

L

The proper eize of slot cannot be determined until we have

obtained samples from the water bearing stratum of the well as

J 1 4
L.;.Jil;. Qe

Drilling of the well was commenced this week and I hope

to be able to give you thie information in about ten days.

Chief Engineer.




Saint Paul, August 21st, 1924,

Mr. H., B, Stevens,

Chief Engineer.

In regard to attached from Mr. Kyle about
"s8ize of slot openings for Cook screens for the Auburn
wells:

The size of slots shown on the last page of the
catalog depends on the size of sand and gravel through
which the water comes. I would suggest that you wire
Mr. A. R. Cook to send in samples of the materigl en-
countered at the water bearing places and from this we
can decide the proper slot number. I would suggest that

these samples be sent in for each of the wells.

ISPy L P




St.Paul,¥inn, ,August 19th,1924

GSK- 9822

Mr.H.E.Stevens,
Chief Engineer
Dear Sir:- ‘

Referring to GSK- 9822, your ED- 674, item of

Cook's brass tube well strainer. I am enclosing, herewith,

copy of A.D.Cook's Strainer bulletin No. 30 E, on page 4
of which you will note is shown the various slot openings,
and wigsh you would kindly advise the size slot preferred

for the strainer on the above requisition.

Yours truly,

Ao, é’;

General Sforekeeper




Re:Water used at Auburn
.atandpipe.

Seattle, Wash.,
August 18, 1924,

1003

Mr. H. E. Stevens,
Chief Engineer,
Saint Paul, Minn.

Dear Sir:-

There is a difference of opinion between
the local officials of the Northern Pacific Railway
and the “reat Northern Railway regarding the charges
against the Great Northern for water used by the latter
Company from our standpipe at Auburn, Wash.

The General Superintendent has asked me to
make up an estimate of the probable cost or value of the
Auburn water supply, for data on which to base-a fixed charge
againat the “reat Northern for the water which it is using.

There is nothing in our files showing the cost
of the station, even the cost of the pipe line leading from
the pipe to the standpipe. It does not seem to me that an
estimate would be a proper basis on which to fix'a charge
for the water, that such a unit should be more substantial
than a mere estimate. ‘

If the data is available in your files, will
you please send it to me at your earliest convenience.

Yours truly,

_L///<;E"7/F:? Cég;*“ﬂ?"ﬂ[mﬂh;\_







Saint Paml, August 6th, 1924,

Mr. R. H, Relf,
Aspistant Seeretary

Dear Sire
Hatowith executed contract dsted the 1lth of July 1924

with E. 7, Lawson for drilling well st Auburn, together with Mr.

Donnelly's letter of August lst authorizing me to execute. The

smount involved is approximately $2000,00, No bond has been

required,

Yours truly,

Chief Engineer,




Saint Paul, August 6th, 1924,

Mr, As R, Cook,
Asst, Chief Engineer

Dear Bire-

Herewith for delivery copy of eontract with E,F, Lawson
dated July 11, 1924 covering drilling well at Auburn,

Yours truly,

Chief Fngineer,










1

‘ Re: Well at Auburn,
Wa sh.

Seattle, Wash.,
July 26, 1524.

1003-18

Mr. H. E Stevens,
Chief Engineer,
Saint Paul, Minn.

Dear Sir:=

Acknowledging your telegram of July 25 in
re contract for the Auburn well or wells.

My reasons for recommending Mr. Lawson are
as follows:

I had heard that Mr. Feterson was liable
to lay down on the job 'if he got into difficulties.
Furthermore, he was loath to bid in the first instance
and had I known his reputation before I finally per-
suaded him to bid, I would not have used any such en-
deavor.

Mr. Salter, whose bid was the same as that
submitted by Mr. Lawson, I thought did not act just right
with the City of Auburn, in the matter of the last well
which he drove for that municipality. In drilling this
well, he struck a log and endeavored to go thru it, had
trouble with the casing and finally wound up with a
smaller well, after discontinuing work for some time,
pending an arrangement with the City. It seemed to me
that ne should have moved and started the well at some
adjacentf?oint, whnich is the usual practice.

Referring to Mr. Lawson, I have known him a
great many years and know him to be a man of experience
in drilling,both for water and for prospecting purposes,
eand I have never known him to weleh on a contract or an
agreement and venture to say that he will not on this
rarticular contract. It is up to him to é€xcavate the
well in size and depth covered by the agreement, at the
prices named in the contract. If he meets with difficul-
ties, it is his misfortune. {

Referring to the matter of bond for Mr. Lawson,
in making up his bid he did not take into account the




July 26, 1924.

giving of a bond as he never had done 80, but said that
if we wanted him to furnish a bond for such a small job,
w€& would have to pay for it. Knowing Mr. Lawson's repu-
tation I did not insist on the bond. It is my opinion
that we have not made a mistake in awarding the work to
Mr, Lawson.

Referring to the time of starting the
work. During the interval between the submission of the
bid and the mwarding of thne contract, Mr. Lawson had taken
a contract with the Frye Packing Company to drill a well
for that Company en the tideflats at Seattle and advised
when he signed the contract that he could not start work
until he had finished the Frye Company well, unless he
was successful in buying another outfit, which he was en-
deavoring to purchase from some party in Eastern Washington.
e expected, however, that he would be able to start the
Auburn well on or before August 1.

Yours truly,

ARC: L ﬂ %)‘ @M*'L

-~
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M.

| Telegram—Be Brief

>

Faul July 25 1924 6/ R Cook

¥ : Seattle

+

Further injuiry has been msde o8 to why well was ewarded

to Lawson when he was nc W bidgc 286 give me full

Stevens
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\¢
Saint Paul, July 7th,, 1924,

M 5 3 “
Jur. ‘e Mg b'.

This is to confirm my wire of evem date about

Auburn well, resading as follows:

"In view of dates given in your letter June 2lst
nbout Auburn well think your location nesr wanter
tonk sbhout right. Pumping meochinery will derend
upon sctusl water levels obtained by tests »fter
well is down smd pumping cerried out & sulficient
length of time to determine same. Upon receipt
cf this information subject should be checked
up further, Assume you have necessary equipment
for test pumping.”

When the well hes been thoroughly tested,
ise what the water level will bhe with reference
ground line when pumping to moximum cepscity so we may deter-

mine upon proper pumping machinery.

Chief Engineer.




FORM 1386

Time Filed

Telesram—Be Brief :

RCook= Seattle
data given in your letter June- 21

In view of dst:
out Auburn well think your location nesr water tank ~bout
Pumping mechinery will depend upon sctunl water

levels obtsined by HTHEEXILTERX tests

carried out & sufficient length of time

rt xht ™

pumping

same, Upon receipt of this informstion
have rauipment for

Agsume you

S5JB31H

850&







Re; Auburn water supply.

Seattle, Wash.,
June 21, 1924,

1003-18
Mr. H. E. Stevens, :
Chief Engineer,
Saint Paul, Minn.

Dear Sir:-

: Replying to your favors of June 13 and 14, in
re well and pump at the Auburn Terminals.

You are starting in this matter just where I
started in the first instance, Mr. Stetler taking the sugges-
tion up with the Mister Mechanic and Roundhouse Foreman, ine-
vestigating conditions at the pumphouse and advising that
there was not sufficient room in the power house for the
additional equipment. At that time I was considering the
locaticen of the wells under the large platform at the end of
the atore building, but on account of probably encountering
quicksand before reaching water-bearing gravel, it was thought
advisable to keep the wells away from the building. Then
on account of there not being sufficient room in the power

_house for the equipment, the wells and pumphouse were re-
located outeide of all tracks and away from all buildings, the
idea being that the pump would be automatically equipped thru
the means of a float in the tank, also under the supervisien
of the man in charge of the power house, which arrangement
was satisfaetory to the Foreman and Master Mechanic.

, , On account of the existence of quicksand below

the sub-soil, there is considerable oscillating under traffic
end probably it would be a bad idea to have the suction pipe
and well lecated under the track as possibly there would be
some difficulty in keeping the suction tight and it would be

an inconvenient arrangement providing it was necessary to clean
the well out from time to time, and if additicnal wells were
constructed, they could not be grouped economically and to

my mind scientifically.

In August 1923 we sent a sample of the water
from the City well to Mr. Burnham for analysis. He reported
on the water under his report No. 26294, dated Saint Paul,
August 24, 1923, with three copies of the repert to you. In
this report he advises under remarks, that the water should
be rated as good boiler supply water, from both scale-forming
and foaming standpoints.

Later on we senthim samples of water from the
section house well, which is a drive-well, and from a drive-




i‘

HoEoS. . -2- June 21..7 1924.

well put in for the use of terminal employes, Mr. Burnham report-
ing on the section house well under No. 27257 with three copies
to you, end stating, under remarks, that encrusting rating was
good and foam rating good but that the water contained 2.33#

per gallon of alkali nitrates, which was lisble to cause cor-
rosive trouble.

He reported on the drive-well for the South
End Yard Office under No. 27256, under remarks advising that
the water was good under encrusting and foaming rating.

Referring to the fluctuations of the water in
the City well. The Superintendent of the Auburn City water
supply states that the water at its natural level comes within
7 ft. of the surface of the ground in Auburn Village. The
elevation of the ground at the City well is about 9 ft. lower
than the ground on the proposed location of the wells on the
Terminal grounds. The water would probably stand somewhat
higher at the Terminal grounds than at the ICity but probably
not as near the surface as at the City wells, at least our
experience with the drive-well indicates that the surface of
the water at the Terminal grounds is about 22 ft. from the
surface of the ground. On pumping the City wells to the full
capacity of the pumps, the water drops tc about 20 ft. below
the surface of the ground, holding that level, immediately
arising to the original level as soon as pumping is stopped.

What do you think of my idea of using a Cook
sirainer, drawing the casing to the top of the strainer,
leaving it free and unconfined in the water-bearing gravel?

On receipt of the blueprints referred to in
your letter of June 13, MNr. Stotler made a further investiga-
tion of conditions in the power house. I am attaching hereto
& copy of his report of June 19, also a copy of his report
of June 18, in which analysis of the City water, which he ob-
tained from the Water Supt. at Aubuen, is given. You will b
note that the analysis which was made by the local represent- Wi
ative of the U. S. Department of Health, covers merely its p
quality as a water for domestic use. : <
I am returning to you under another cover, Y
two of the blueprints which you ‘sent to me, one a section of | }f
the terminal plat, the other a plan of the power house, on F
which Mr. Stotler has shown in yellow the leocation of the
existing pumps and appurtenances, with notation as to the J
area which is practically filled with pipes.

I recommended that this work be awarded to
Mr. Lawson, as I have known him a great many years and have
known him to be a good reliable man, extremely well gualified

for the purpose.
ARC:L » Yours truly,
Enclo ¢ ’ \




7

S8enttle, Washington
“June 19, 1924

¥r, A, R, Cook

Agst, Chief Erngineer

Building Re: Proposed installation of wells
Auburn Terminals, Seattle, Div,

Dear 8ir: . ‘

Referring to the Chief Engipeer's plan
of locating pump in pit of Auburn Power House as
sutlined red on the print which you handed to me
on the 17th inst,

Check of location was made of the equipment
in the pit and changes are outlined in yellow on print
whieh I am returning. You will note that the placing
of the pump will take up &ll space. When it is necess-
ary to repair pistons in the fire pump and washout pump
therc will be one set of pistons in each pump, which is
indicated by "X", which cannot be removed, This condi-
tion existed at time I made my former investigation and
in talking the matter over with Roundhouse Foreman ad-
vised that the placing of the pump as proposed would ine
terfer in his opinion with the operation of the plant on
.aeccount of taking up all space.  You will note that there
is very little clearance shown beyond the space outlined
for the pump.

In regard to locating well in center of track
between power house and store house, in taking matter up
with Mr. McFee, Roundhouse Foreman, advised that see no
ebjection in that ynloading and loading could be done on
the opposite side of store house where track parallels
platffrm and leads into machine shop.

Yours truly,

Distriet Engineer
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Seint Prul, June 11th, 1924,
S
Mr. H, ‘E. Stevens=
Replying to your letter of June b inquiring if
we have definite informution =bout size and arrangement of pump pit
in the Auburn Yower House for use in working up a plesn for installae=

tion of the Auburn weter supply:

Wie have the ple=n of the pumy pit which shows also the pipe

N\

™, layout. The plan, however, is ten years 0ld and the layout should,
i think, be checked in the field,

I hand jou herewith three prints of the plsn, which has been
extended to show the'Jajﬂcent store house location snd the track
between the power house snd the stors house, On each of the prints
has been shown in red alternate "~ locations of the proposed 10%4x12,
Figure 690, single ncting Rumsey triplex plunger pump, which is
recomuended for instrllntion. '

The meximum floor sr-ce of the pump, without fittings, is
4'24" x 10', which information was furnished us by the local rgent,

A sugpested location of the well is indicated in the center
of the track between the two buildings., I think, however, there
should be » tea pleced on the top of the well instead of the elbow
shown and the pipe extended up to the track level snd capped in order
to make it possible to clean the well out if it should be found nece

%t any time. |
I attach =alsgo print of a section of the station plst showe
location for sm =dditionmsl well, if such should
become necessary in the future.
after checking up the pit mmd existing pipe lsyout in same,

ggest Mr, Cook revise the supgested pump and well locotions







to best meot existing conditions, .
From the infomation s=veilable here it would appear ns 1f
it wuld be possible to plece the Rumsey pump in the existing pit.

The elevstion to which the pump should be placed will, however,

depend upon what the test of the well will show,.

Asst. Chief Engineer.




Re: Water station at
auburn, Wash.

Seattle, ‘Wash.,
June 7, 1924,

1003-1-4

K. Stevens,
Engineer,

I'it P-’.Lul, ,J.uinna

Dear Sir:-

I am handing to you herewith proposals
from W. E. Peterson, J. W. Salter and C. F. Lawson
for drilling the well or wells at Auburn, Vash.

None of these men were equipped to go
into the metter as set forth 'in the specifications

end have covered ‘all work outside of drilline and
"placing casing as “Extra Work."

]
I recommend that we award the contract
to Mr. C. F. Lawson of Seattle, Wash.
\

Yours truly,

A @ o




r

Summary of bids for drilling and casing one or more
12 inch wells, not ¢ xceeding four in numbers, and not ex-
ceeding 100 feet in depth, at Terminal Yard, Auburn, Wash-

ington, Beattle

For all labor,materia (except
casing,cement,sand and gravel,which
will be furnished by the Railway
Company) and equipment for drilling
wells, per lineal foot: . . . . . .

lLixtra work such as pulling casing, }
insgtalling pump, testing etc, time {
of two men and machine., . . . . .-,]|

|per Shr.day

?

1

Office of Asst. Chief Engineer,
Seattle, WVashington,
June 6th, 1924,

Wm. H,
Petersen

25.00

J . ﬂf .
Salter

5.00
per hour

5.00
per hour
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E. F. LAWSON




Form 103 5-26-23 1M RP

" NORTHERN PACIFIC RAILWAY COMPANY
4 PROPOSAL

For drilling and casing one or more l2-inch wells, not
exceeding four in number, and not exceeding 100 feet in

depth.

Location Terminal Yard, Auburn,

The undersigned hereby propose , and, if this proposal is accepted, agree to enter into a written
centract, if required, with the Northern Pacific Railway Company, to do all the work for which prices
are named herein, according to the plans and directions of the Engineer for said Company, in conformity
with the specifications made for said work and attached hereto, upon the terms and conditions of the
contract to be prepared therefor, and within the time specified.

The following prices include all labor, material and equipment of every description necessary
for the construction of the work, with the exception of casing, cement, sand and
gravel,

which will be furnished by the Railway Company. orn cars at siding near the work,

and gravel,
juipment
§ 2.0
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The Railway Company reserves the right to reject any and all bids, and, at its option, to require
a satisfactory bond from the Contractor for the faithful performance of the work.

& " All proposals'to be sealed, marked bid for drilling well at Terminal
ard, Auburn, Washington,

: Assistant Seattle,Washington

and addressed to thp/Chief Engineer of the Northern Pacific Railway Company, SaiatPaubrNamesito

Bids will be received until12 o'clock noon Saturday,iay 3lst, 1924,

" /) /:
Signature of Proposer..:.. ’ LC . CCo
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pump,

vater minute at 45 RPH. pump gallons

omparisen with a 1 8. centrifugal pump could of

ump should

T
iy .
*2515.00 instead

e efficiency of such pump will be

triplex pump

lower

A AR A T A
arguments

favor of pump. Furthermore, the efficiency of the

clogely

[

which

on to work.

thet 300,000 gallons water is the

present need I have ascertained from the

that power

us l.8¢ per kilowatt hour at Auburn. I have

pumping 300,000

ifugal

1gal
2 kilowatt
3 U U058 ek B

amounts to

12 o0

difference in cost

saving in power
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additional
pump is the better unit

rifugal pump operat jith 1800 revolution motor

1200 rev

25 horsepower

¥

norsepower

for the X pu As

sglesman informed him,

states. the pump

imed before it will work. This of

pump will.

friction

1% | e

puwmp

well where the

VLl

Northtown

all the

informed
1at since install +10,00
repairs. years old, good
for another 28 years xperience with
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Mr Stevens wewd o

entirely satisfactory averal years age Mr. Yager made
ntrifugal pumps at Dilworth. The efficiency was
nt and the only.way that this can be discovered
by an actusgl test Fo xamy the priming might be lost on
centrifugal pump and unless it were noted at the discharge end,

and motor would continue to revolve without doing any work.
with a triplex pump. )
As a matter of fact, it seems to me that it would be wrong

to order any pump for this place until the wells have been put down

and a test carried on for some hours

o]

after pumping at the rate of

water level lowers too much, neithex ype oI P oroper and you
will have to go to a deep well cylinder. Hr. Brown of the Mechanical

Department tells me that there is plenty of room in the pump pit at

&

the power house to install either kind of a pump, and the question

- why build a pump house where the machinery will

-

no attention?
On the plan the wells are shown to be 40 feet apart. This
& rather limited ground area tributary to each well. Why-

put them at least 100 feet apart or even 150 feet?

lxit Ce.




Re: Water station at
apburn, Wesh.

lir. H. E. Stevens,
Chief Engineer,
saint Paul, Minn.

Dear Sirce

Acknowledging your letter of May 12, written
at Seattle, in regard to the water station at Auburn, ¥n.

Pursuant to the second paragraph of your
letter, we have gone into the matter more in detail for
your particular information. In working up this project
Mr. Stotler has conferred with Mr. R.M.Crosby, the .Round
House Horemen, the Master Mechanic and the Pumpmen, and
we are all!in, favor of thel!centrifugal pump.

Referring to the size of the well and the
manner in which it is proposed to instaell the suction, it
does not confine its draft either to a 6-inch or a l2-inch
well. In talking with the Agent for the centrifugel pump
I ascertained that it was necessary to keep the pump primed
and it was therefore ngcese~?d to install 'a foot-valve,
which made necessary the installation of a 10- 1rch casing.
However, I am asking for blds on the basis of a 12-inch well,
one or more NeLL~,mot exceeding four in ﬂumber and not ex-
ceeding 100 ft. in depth.

I am enclosing herewith copy of & report made
up by Assistant Engineer' Fréeman, together with the De Laval
oteam Turbine catalog, with specifications filled out by
the local Agent. Also an estimate of the comparative cost
and efficiency of the Rumsey 11xl4 triplex pump, as com-
pared with the centrifugal pump.

I am unable to ascertain the size of the

triplex pump but am assuming that it will require =
house and pit consicderably larger then that which we hqd
contemplated, which will probably still further inerease
the cost of installation, egpparently without any compen-
sating features. I £find out, thru its local agency, that
the Fairbanks-Morse Company handle the Rumgey triplex pump.
The Agent here says that they will not guarantee an ef-
ficiency in excess of 75%. I would think, from the con-
struction of the pump, that the efficiency would decrease
materially account of the gear drives.




H.E.S. -2 May 23, 1924.

I am enclosing to you under another cover
plans which we have gotten up, providing for the pump house,
centrifugal pump and motor, also the well, and would call
your attention particularly to that part of the drawing
showing the proposed method of installing the suction.

Yours truly,

L @ g




AUBURN WATER STATION
AUBURN, WASH.

In view of the fact that the 1l2-inch well re-
cently completed by the Town of Auburn, Wash. tested out
to 650 gallons per minute, it may be possible that one 12-
inch well for the Terminal will be sufficient - at least
for the present needs. This cen only be determined by
geinking a 1l2-inch well and testing its capacity.

I have compared costs of a Triplex Pump against
that of three different capacities of Centrifugal Pumps,
as well as maintenance costs between them, and such costs
run very much in favor of the Centrifugal. The difference
in both "first costs" and maintenance costs does not justify
the expenditure of $2000.00 or more in favor of the Triplex.
The Triplex weighs some 10,000 lbs., 2s against the different
styles of Centrifugals as shown in statement - varying from
900 1lbs. to 1655 1bs., and such difference in weights is also
8 factor as affecting costs of installation - and removal.
The Triplex requires a largersuction and discharge line.
Of less conseqguence, but also tending towards increased costs,
is the large foundation block required to hold the Triplex,
since the soil is alluvial in nature. The next size Triplex
above pump used here as an illustration would cost approx-
imately| $600,00 more, though .a combination may be effected
to increase the flow of water somewhat by increasing the R.P.M.

Since it is expected that the flow line in the
proposed well will be about 10 ft. below the surface, it had
been planned to place the pumphouse floor 28 close to this
water. level as possible, to take advantage of whatever gain
in the suction lift is possible. The size of pumphouse
planned for the Centrifugal is 8.7 ft. by 10,7 £t. (inside)
and this area will have to be increased about 25 percent. to
accommodate the Triplex and moteor with an increased cost of
zbout $200.00.

I note that exception is taken to the use of &
centrifigal pump, reason being given that such a pump will
not operate satisfactorily under a varying head as will ocecur
at Auburn. I attach a blueprint showing a characteristic
for two 6-inch pumps. You will note in the case of the
pumps operating with a combined suction and discharge, head
of 82 ft. producing 675 gals. per minute and a variation of
15 ft. in head does not reduce the efficiency by more than
one perc¢ent. For the particular purpose [in mind at Suburn;
the impellers can be adjusted to suit the particular case.

I think the present day centrifugal can be designed to hold
the 68 percent. efficieney with not more than one percent.
loss, for a variation of 15 ft. Since the pump is to op-
erate‘automatically, it was planned to set the float switch
Lo operate at a reduction of 10 ft. of water from a full tank.




I may add further that the pump operating the

wo 125 gallons a minute, each, wells at the Town of Auburn
umping plant, have been in operation since sbout 1917 and
ave given such satisfaction that a Centrifugal was ordered

or the new 1l2-inch well. The old wells were pumped by a

50 gallonaz a2 minute Centrifugal with 3-inch suction - 3-inch
discharge against a 100-1b. pressure and is of the single
side suetion, 2-stage type. The new pump handles 550 gals.
per minute with 5-inch suction and 5-inch discharge against
a 100-1b. pressure, or 231-ft. head, and a 20-ft. suction,
and is, of necessity, also a 2-stage pump.

In view of the above, it seemls that the Centrifugal
tvpe should be lopked inte more than superficially before
deciding on a Triplex installation.
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COMPARISON OF
THRIPLEX PLUNGE
PUMP - BOTH QPERATED BY AN ELECTRIC MOTOR

Cost of a Rumsey 11 x 14 pump for pressures
ranging from 55# to 90# - elevations
ranging from 130 ft. to 210 ft. Suection
pipe 12%, Discharge 10" =

Cost f.0.be St. Paul

Working efficiency not greater than 75%.

Bfficiency when new for a short period 80%.

Rated capacity 604 gallons at 35 RPl. s

Water delivery at 75% efficiency 453 gallons ~

per minute.

Weight of pump approximately 10 000#.

A theoretical 15 HP motor will operate this
pump - but for the continuous intermittent
service a 20 HP is used.
Costs f.0.be St. Paul of a 20 HP
motor with automatic float control

425.00

COSTS OF A RUMSEY SINGLE ACTING
PUMP WITH A DE LAVAL CENTRIFUGAL

$2670,00

Total Cost of Pump & Motor f.o.b. St. Paul

COSTS OF DE LAVAL DOUBLE SUCTION, SINGLE

STAGE, PUMPS AS BELOW

6" Suection
6" Discharge

6" Suction
6" Discharge

$3095.00

A" Suction
4® Discharge

RPM 1200
Water delivered 500 GPM
Gage head - inecluding suction 1lift 84
Efficiency 65%
Theoretical BHP 16.3
Weight of pump 16554#
Cost of pump (See explanation below) 3575,
Cost of 20HP motor with automatic float switch 425,

Ultimate capacity of pump by slight change in
impellers - but
requiring motor change as shown

1400 GPM
40 HP -
Cost 672.

1750 :
500 GPM

84

68%
15.6
9604
",;34650
$OT70e

1100 GPM
30 HP -
Cost 560,

1750
500 GPM
84
667
1546
9004
$450.

700 GPM
22 HP -
Cost ;525.

Total cost of pump & motor for present needs #1000,

(300 000 gal. per 12 hrs. out of 24 required)

*11;840 L

3825

Ultimate cost a/c increased size of motor
allowing 75% salvage on first motor

$1109.

#1069,

All Prices f.0.b. Bt Paul
Includes cost of mounting, assembling and direct
but does net include motor itself.

connection of electric motor




COMPARISON OF ANNUAL PUMP MAINTENANCE COSTS (Motor left out)

Triplex 6" 1200 RPM 6" 1750 RPM 4" 1750 RPM

e ——

Interest @ 6% $160. $35. $28. $27,
Depreciation and Obselescence 178, 38. 31. 30,
Repairs on pump 25 16« _16. 16

3363, #89. $75. $73.

Office of District Engineer
Seattle, Washington
May 20, 1924
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~Saint Paul, March 29, 1924,

Cook:
Your letter of the 25th about Harris air 1lift.
I do not see that any new information has been
deveéloped which would indicate that this type of pump was
pzfticul’rly adapted for Auburn water supply. On the con-
icee not appear to me to be a type whioch should be
for the conditione which prevail at that point,

Do you know defirnitely if the preeent compreesor

inetallation at Auburan would be ample to supply the additional

alr required for operating the air 1ifs?  If we have to
inetall and operate another compressor, this would still
further increase tﬂe cost of this type. of pump and operation.

ir. Tannant is very anxious 'to make a test,
which he states wil)l not obligate the Railway Company in any
nay. I would have no ohjection to his making such test
provided he understood that we did not consider the installation
adapted %o the Auburn cdnditicm.. However, in making tests of
this character the salesman usually figures' that after he has
gone‘to the expenee of demonstrating his apparatus the Company
nhould ‘either reimburse him, or put 1n the 1insetallation, regard-
lees of the previous understanding about no obligation being

incurred,

Chief Engineer,




Saint Paul, March 28th, 1924.

Mr. H., B. Stevens,

Chief Bngineer.

Returning your file about the new Auburn wells:

The advantages which Mr. Judson gives in his letter of
the 1Sth to Mr. Stotler cover the arguments for air lift
pumps . The statement though that where air is used the pump
operates with the surplus air from the compressor, is g little
misleading, I presume what is meant is that the compressors
have capacity sufficient to provide air for the air lift pumps
in addition to their other requirements. However, it costs
just as much to compress that air as though the compressors
were set up expressly for the air 1lift. It is of course
useless to compare the operation of other air 1ift installations

as the engineering features of the problem in question should

3ﬁp,,m/ §§§QJN®V
of VWay.

Bnghr. Mtce.

decide the best thing to do.

.

BB-0

encl,




Re: Auburn Water Supply.

March 25, 1924.

1003=1=4

My, H. E. Stevens,
Chief Engineer,
Saint Paul, Minn,

Dear 3ir:=-

Acknowledging your favor of March 21,
in re installation of Harris Air Lift for / Auburn
water supply.

I am attaching hereto copy of Assist-
ant Engineer Judson's report on wells operated in
Tacoma with Harris Air Lift, together with statement
showing size of well and amount of water furnished.

However, as Mr, Blum is apparently
better qualified to pass on the subject, I will not
preceed further in the matter without his recommen-
dation,

Yours truly,




Tacoma, Wash.,
March 19, 1924.

!/

Mr. A. F. Stotler,
District Engineer,
Seattle, Washington,

Dear Sir:-

Per your verbal instructions I have inspected
and obtained data on various Harris Air Pumps in operation
at Tacoma,

Attached is a sheet showing data on seven
Harris Pumps now in operation in Tacoma, All of these
pumps were inspected with the exception of the Regents Fark
Water Works and the H. A. Rhnodes residence. .

The inspection of the pumps does not develop
much in that there are no working parts and all one can see
is the water coming from the discharge pipe. The method of
installation varies at the different locations to mee the
needs of each well. Pumps shown aith automatic control
pump only as required while the other pump s work continuously,
with the air supply regulated to pump as near as possible to
the requirements, and with overflow facilities provided.

In talking to the men who operate or are familiar
with the working of the pumps at the various plants I could
find no one who was not entirely satisfied eith the results
obtained. In most cases more water was being obtained from
the wells than with other methods of pumping and in all cases
the cost of the water has been greatly reduced. In plants
where air is in use pump operates with the surplus air from
the compressor and with very little if any attention., 3Sand
does not affect the pump and the pumps are now equipped with
air valve with which air and water can be reversed in the pump
and well cleaned. ,

Mr, Tannant of the Washington Machinery Depot
advises that in the case of the proposed well at Auburn it
will require approximately one-fourth of a cubic foot of air
to pump one gallon of water, If new compressor is provided
for pump at Auburn it can be operated by electrical control
and if air is used from the present supply at Auburn valve
can be put in the supply line which will operate automatically
from a float in the tank.

¥r. Tannant would like to be advised when well
at Auburn has been‘driven as he would like to make a test of
the well, He advises that there will be no expense to the




-2-

Railway Co. for this test and will not obligate them in any
way., He also advises that in driving the well, the casing
should not be stopped at the first indication of water but

to obtain the best results casing should be taken down into
the water about two feet.

Attached are some books on the Harris Air Pump.

Yours truly,
W. W. JUDSON

Assistant Engineer.




DATA ON HARRI3 AIR PUMPS IN
OPERATION. AT TACOMA,

: Diam-: Gals.per : Total
Location : Depth : eter : minute e % o Remarks

Peterman Mfg. Co, : 108' : 6" 60 : 70" :Harris 3tandard
Wheeler-Osgood Co, ; - : ;
Sawmill 1o 492! g% : 300-350 : 90':Harris Standard witl
; : : 5 :special gravity dis
:charge

Wheeler-Osgood Co, !: : $ 3 :
Factory - : i1 250-350 : :Harris Standard =
: 4 : - : thas booster system

*
L]

8t.Paul & Tacoma 2
Lumber Co. 100' :Harris Special
:Harris Standard
50 iwith Electric,
rAutomatic control.

Regent Park Water)
Works

30"':Blectriec Automatic
:Control

Rhodes Residence

-
.
°
L]
®
o
.
L
[
L
*
o
(3
‘e
(]
L
.
-

Matthaei Bakery Co.: i 3 3 80';&Llectric automatic
2 . : : icontrol

Systems which do not have automatic control
work continuously.
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Saint Paul, March 19th, 1924.

f

i\
Mr. H. E, Stevens,
Chief Engineer.

Your letter of the 15th in regard to attached papers
about suggested installation of air 1liftf for proposed new water
supply at Auburn:

In order to make a test of the Northtown air 1ift installation
we would either have to purchase an air meter or rig up an orifice
in the gir line to measure the amount of air consumed. The latter
installation would, I think, cost even more than purchasing an air
meter, which can be obtained for about $75.00. I would not recom-
mend doing that as the conditions at Auburn are so evidently against
the installation of an air 1ift that it hardly seems necessary to
determine the efficiency of the Northtown installation. As you know,

each air 1ift installation has to be figured out for itself and the

condition of submergence at Northtown is so different from that at

Auburn that the results at Northtown would have no bearing. I have
figured out approximately what we could hope to obtain at Auburn
based on a 100 foot well getting 250 gallons per minute and assuming
the top of the tank is 75 feet above the ground level. Theo~-
retically the horsepower required +to elevate this water would be
about six. An air 1lift under these conditions would have about
50 percent efficiency and require 20 horsepower. It is therefore
evident that an air 1ift installation should not be considered.

In talking with Mr. Culbertson of Robinson, Cary & Sands
Comnany, he tells me that you cannot get more than 36 percent

efficiency out of any air lift installation. With a good triplex




Mr .Stevens --2--
(
pump you can get 80 percent efficiency. This is over all. To
start with, the loss of power in compressing air is so much that
the air 1ift is out of the running as an economical proposition.
It has its place under certain conditions. I would strongly recom-

mend that you figure on a good triplex pump of around from 750 to

800 gallons per minute.

The water stands about 10 feet below the ground level and

from your file I would assume that under pumping the level would
not he lowered over 10 feet. You could undoubtedly put the pump
in the pump pit and get a very effective suction lift.

I would like to bring up to your consideration the matter
of size of wells figured on. The AFE provides for four six inch
wells 100 feet deep. I would recommend that you install two twelve
inch wells. The cost of a 12 inch well of this depth is about
double the cost of a six inch well so that you ought to be able to
put in two twelve inch wells under the allowance. However, a 12
inech well has about four times the capacity of a 6 inch well so
that with two 12 inch wells you would have about double the
capacity of four 6 inch wells. I would recommend that you place
the wells about 100 feet apart so that one will not encroach on the
other.,

The AFE covers a 20 horsepower motor with centrifugal
pump . I have recommended @ triplex plum as the more efficient and
I think that is correct. A large capacity centrifugaf?ﬁﬁder con-
stant head and with proper speed is quite efficient but with a
varying level of water in the tank you will not maintain the same

head, Furthermore, variations in the speed of the motor decreases




the efficiency of a centrifugal pump. That does not follow with

a triplex pump. It is true that a triplex pump will cost more
for first installation but with such a big plant as this I think

you will soon reglize the difference in the economy of operation.

ponah

Engr. Mtce. of Way.







¢

Saint Paul, March 14th, 1924,
Mr, H; Ee. Stevens~
% Referring to Mr. Cook's letter of Msrch 6, file 1008-
1-4, about pumping by eir 1ift in the proposed wells at Auburng
The AFE estimate provides for four driven wells each of 6" dismet-
er cbout 100-feet deep to be opersted by a 20 h.p. motor, using a cen-
trifugsl pumpe The AFE gives no informetion as regerds the water cone-
sumption nor the depths below ground from which water would be pumpeds,
The American Reilway Engineering Associztion on pages 680-685,
Volume 16, 1915, conteins n committee report on deep wells end deep
well pumping md relestive economy as compared to other sources of
weter supplye
The investigntions of the committee led it to the conclusion that
the eir 1ift is in meny respects o desirsble system for meny deep
wells, especially those in which the water is delivered from fine send,
requiring for the exclusion of the latter screens so fine, in order to
avoid trouble with the pump plungers, thst the capscity of the well
is limited,
The summsry of the tests conducted by the committee shows cost
per 1,000-gallons pumped at:
50609 by oil
0,069 Dby coal

$0,064 by electricity
0,056 by air

The committee found the juentity of eir (reported by 34 rsilroads)

uged per gallon of water pumped to range from 1 cu.,fte to 48 cu.ft.
The cstalogue of the Herris Air Pump Compsny sent us by Mr, Cook
gives the nir consumption, on tests of wells 300 to 400-feet deep,
1,583 cu.ft. 2ir to 3.742 gallons water pumped per minute, which is
equal to only sbout 042 cu.ft. per gallone
Assuming that 300,000 gsllons per day of 8 hours would be used







Mr. HES- #2
‘\.

x .
at Auburn, which is equal to 625-gallons per minute, the amount of eir

that would be required for pumping of seme, based upon the AREA dsta,
would rsnge from 625 to 30,000 cu. ft« of 2ir per minutes On basis
of the Herrison Compeny*s tests, however, to only 262.5 cusftes per
minutes

The present air abmpressor at Auburn has a capacity of 704 cu.ft,
and I presume is loaded to its cspescity now, although we have no dsta
here to show,

The efficiency of even a well &esigndhir 1ift is stated to de
low; varying from 20% for a 1ift of 600-feet to 45% for a 1ift of
60-Ffeet,

From the "Waterworks Handbook" it is noted that the opinlion has
been expressed that fomrr@,gad air csuses an excessive growth of
algae, end thet the buctefirl content of water is
by the air lift unless the sir supply is filtered.

If there is any available surplus of sir in the
compressor at Auburn which Mre Cook cen have checked up, I would
suggest that after ome of ti -inch wells has been driven lMre Cook
arrsnge with the representative of the Harrison Air Pump Compesny at
Tmcoma for & thorough sir 1ift test by them, =nd on basis of which
Mr, Cook could determine as to whether or not such an instellation

would prove satisfactory =nd economicsl a2t that points
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Saint Paul, March 14th, 1924,

Stevense

4 Referring to Mr. Cook's letter of Msrch 6, file 1003-

1-4, about pumping by fr 1ift in the proposed wel t+ Auburn:

The AFE estimste provides for four driven wells each of 6" dirmet=-
er =bout 100-feet deep to be opersted by a 20 h.p., motor, using & cen~
trifug-l pump, The AFE gives no informstion &s regsrds the water cone
sumption nor the depths below ground from which water would

The Americem Reilway Engineering Associstion on pages
Volume 16, 1915, contsins = committee report on deep wells
well pumping md relative economy as compared to other sources
water supplys

The investigstions of the committee led it to the conclusion
the r 1ift is in meny respects » desirable system for meny deep
wells, especiclly those in which the water is delivered from fine s-nd,
requiring for the exclusion of the latter scro;ns so fine, in order to
avold $rouble with the pump plungers, thet the capscity of the well
is limited.

The summery of the tests conducted by the committee shows cost
per 1,000-gellons pumped at:

$0,09 by oil " %
0,069 by coal

$0.064 oy electricity

$0.,066 Dby air

The committee found the usntity of sir (reported by 34 reilrosds)
used per gallon of woter pumped to renge from 1 cu.ft. to 48 cu.ft,

The c=atalogue of the Harris Air Pump Comprny gent us by Mr. Cook
gives the ~ir consumption, on tests of wells 300 to 400-feet deep,
1.583 cu.ft. 7ir to 3,742 gnllons water pumped per minute, which is

equal to only sbout 0442 cu.ft, per gallon,

Assuming thet 300,000 gnllons per day of 8 hours would be used




>

at Auburn, which is equal to 62b6-gallons per minute, the amount of =sir
that would be regquired for pumping of same, based upon the AREA data,
wounld range from 625 10 30,000 cu., ft. of =1ir per minute. On besis
of the Herrison Comprny's tests, however, to only 262.5 cu.ft. per
minutes

The present alr compressor at Auburn hes a capacity of 704 cu.ft,
and I presume is loaded to its crpecity now, although we have no dsta
here to show,

The efficiency of even 2 well desipgn air 1ift is stated to be
low; verying from 20% for a 1ift of 600-feet to 45% for = 1ift of
50~-feet,

From the "VWaterworks Handbook" it is noted that the opinion has

been expressed th-t compressed air cruses an exceasive growth of

algae, and thet the bacterirl content of weter is somewhat inerecsed
by the air 1ift wunless the =ir supply is filtered,

If there is any availeble surplus of cir in the present =2ir
compressor 2t Auburn which Mr, Cook csn hsve checked up, I would
guggest that after one of the 6-inch wells heg been driven Mr, Cook
arrange with the representsative of the Harrison Alr Pump Comp-ny at
Tacoma for 2 thorough eir 1ift test by them, »nd on besis of which

Mr., Cook could determine ss to whether or not such an inst-llation

wonld prove sstisfactory »nd economical at that point,

Asste Chief Ingineer,







St. Paul, Minn., March 7, 1924. v

E. Stevens:
Referring to your letter of February 16, with
which you enclosed Seattle Division AFE ED No. 47, cover=-
ing installation of wells and pumping supply at Auburn:

You may arrange to proceed with this work without

waiting for formal approval, which will reach you in a few

WM

days.

CC"MI'. Ao V- BI‘OWZlo
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FORM 1386

Telegsram—Be Brief [

Yeattle Feb 7 24 HEStevens
anp
replying your letter feby 4 re afe covering installation wells and

pump house on terminal grounds at Auburn, AFE will be forwarded today
L. 34.
ARCook

545p







\

Re: Water supply at
Auburn Terminals,

Seattle, Washington,
February 1, 1924,

Mr, H, E. Stevens,
Chief Engineer,
Saint Paul, Minn,

Dear Sir:-

Replying to your favor of Jgnuary 23, in
re water supply at Auburn Terminals,

Estimates have been preépared and we are
endeavoring to locate several well-drillers west of the
Cascades, w1th the idea of securing competitive bids,
Expect to have this matter lined up during the coming
week,

f

Yours truly,
1/9/ oA










Saint Paul, Minnesota.
December 6, 1925-rg.

December
regard to water supply at Auburn, in which you state that
Cook has been making some tests and thse
to indicate there
ufficien upply of good water.
Ags I recollect it in talklng fith Mr. Cook I felt we
ought to be sure about this before/we pyt in an AFE for the

do not recolIgct now what tests he

-

in any event, I think we will not make any AFE for
the first of the ye&r. We probably can look
we are on the Coast along in January as I am ant:

another letter I wrote you today.







3

Re :Water supply at
Auburn Terminals,

Seattle, Washington,
December 3, 1923.

Mr. E. B. Stevens,
Chief Engineer,
Saint Paul, Minn,

Dear S5ir:=

Supplementing my letter of December 1
in re water supply at Auburn Terminals,

It is found on investigation that the
Railway Company has paid the City of “uburd $648,00
during periods of water shortage and that /it is es-
timated that the Railway Company Have spent $1000,00
pumping from Green River to augmént the Supply from
the head works,

Inasmuch ag the/water from the” Hailway
Company's source of supply has been gondemned by the
State Bacteriologist ag unfit for dfinking water, the
Company is also paying|tHe City $540.00 yearly for
drinking water, the total annual cost account of ine
sufficient and unfit supply of water being $2188.00,

Yours truly,

L 4
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Form 821

NORTHERN PACIFIC RAILWAY CO.

‘ OFFICE OF ENGINE§R OF TESTS.

6-16-22 1M RP“S

REPORT NO.. 27257 . .

St. Paul, Minn.,.........._. TR e 19.28.
o R S DR BRI, i e G R L L G S e T S
ANALYSIS OF WATER
Sent in By Fo A R BT e e Station... Auburn, Weeh,
Leat ' Roquess Noi . W S0 o il s o0 LT R Source of Supply ¥_oveman 0¥Neil's Well . .
Grains Per U. S. Gallon
Oxides of Silica, Iron, and Aluminum LR s e TN Rt Trace
Calcium Carbonate s R e P NS R RERYY hs s
Magnesium Carbonate Joid ok : 2,02
Incrusting : !
Solids Calcium Sulphate s Rk 1,63 X L
Producing 1 "
Scale Magnesium Sulphate B e g 4l
Calcium Chloride b e Yk -
Magnesium Chloride SR e ¢ s
¢ TOTAL INCRUSTING SOLIDS g &8
Non- Alkali Carbonates IREeEs A
Incrusting
Solids Alkali Sulphates R L P AT ok
Producing
Foaming Alkali Chlorides 1.92 !
Alkali Nitrates SHLE S . ARSI A
TOTAL NON-INCRUSTING SOLIDS L.08 3
L TOTAL MINERAL SOLIDS 18 78
REMARKS: Incrusting Rating « Good ,
Foaming Rating = G ood
It will be noted that the above water contains 2,23 grains per gallon of
alkali nitrates, which have a tendency to impart a corrosive rature to
the water, : |

pw(1) /
CCewHES=3 ,

Engineer of Tests.



To..... A ¥, Stotler, Dist, Engr,

Bent in by il e AN - e A ety

Test Request No....... . 44

6-1622 1M RP

Form 821
NORTHERN PACIgIC RAILWAY CO.
OFFICE OF ENGINEER OF TESTS.

REPORT NO

ANALYSIS OF WATER
Station.... Auburn, Wash

Source of Supply. Nell driven af South End of
Yard Office

Grains Per U. S. Gallon

Incrusting
Solids
Producing
Scale

Non-
Incrusting
Solids
Producing
Foaming

Oxides of Silica, Iron, and Aluminum Trace

Caleium Carbonate

1,66

Magnesium Carbonate 1.07
Calcium Sulphate &, _ i 1,90

Magnesium Sulphate

Calcium Chloride

Magnesium Chloride

Alkali Carbonates

Alkali Sulphates

Alkali Chlorides

Alkali Nitrates

TOTAL NON-INCRUSTING SOLIDS

TOTAL MINERAL SOLIDS

" REMARKS:

Inerusting Rating « Cooed
Foaming Hating -« good

p¥(1)
Clunl{ilB.. 2

Engineer of Tests.




Seint Panl, November 24th, 1923,

\

Mr. Ae Re CoOk=
Youriletter of the 17th sbout test wells =t
Auburn, = the lsst paragreph reading: “Should we before proceed«
ing further srrange for drilling » hole or make the yprospecting
a port of the contrret for completed well?™:
%@ have no item in the 1924 bumdget for weter surply at
unburn. I do not ﬁhderstrnd just what further proceedings
you hsve in contemplation, It is my understanding the informa-
tion you sre cbtaining was for making amn epproximete estimate Jfor
the purpose of corrying the item in the 1924 budget.
I think we heve sufficient information for the purpdsc of

meking up eatimnte ond if you consider that something must

on
be done on the water supply next sesson, then it will have %o

s a special item, not included in the budget.

Chief Ingineer.




A}

Re: Drive well at Yard-
master's office,
Aublirn, Wash,

Seattle, Washington,
Nove,ber 17, 1923,

Mr, H. E. Stevens,
Chief Engineer,
Saint Paul, ¥inn,

Dear 8ir:=

Referring to the water supply at 4dburn.

The drive well at the Yard Office-has been
completed and is now in service, and samples of the
water from this well and from the sectiocn house well
have been forwarded to Mr, Burnham for test, Samples
of water from the City wells, according to Mr. Burnham's
report of last August, showed that the water is rated as
a good boiler supply water, from scale-forming and foame-
ing standpoints,

The Bridge & Building Dept, started to drive
a point for the well at the Yardmaster's office but after
having penetrated about 10 feet, work was discontinued on
account of encountering boulders., The B. & B. forces then
excavated to a water line and drove a pipe 6 1/2 ft, below
the water line, encountering fine sc-called quicksand and
it was necessary to pull the point up 3 1/2 ft. into a
stratum of gravel 3 ft. in thickness, where a sufficient
supply for their purposes was secured, The record of the
excavation is:

First, 11 ft, loam and sand with clay streaks,
encugh clay to hold the sand from running.

Next, 11 ft. gravel and boulders followed by

2 ft. of clean, sharp sand where water
level was found. ’

The present pump casing is driven 3 ft, below
the water level and in gravel, total depth of the well from
surface of ground to bottom of pipe, 27 feet. This
stratum of water will not however be sufficient for term-
inal purposes.




November 17, 1923,

I am attaching hereto secticon of our station
plat, showing the location of the City wells in Block 11,
First Addition to_the Town of Slaughter, now Auburn, which
are located almost directly north from' the engine term-
inals, together with a diagram showing material encountered
in the City wells, which are 74 feet in depth. Two of
the wells, according to the best information available,
are furnishing 250 gals, per minute, as an addition to the
City supply. You will note that the top of the water
bearing gravel is about 27 feet below the gravel in which
the water for the Yardmaster's office is found. The
water in the City wells raises to within 10 feet of the
surface of the ground. If we put in the four 6-inch
points at some place near the power house at “uburn, it
will probably be necessary to first drill the holes, case
the well on account of the boulders and quicksand, and
set the points and then pull the casing. I have instructed
Mr, Stotler to make up a sketch showing recommended loca~
tion for the wells. :

On referring tc my letter of November 3, 1
note that the installation of four "6-inch pumps" is
recommended, This should have been "points."

Should we before proceeding further arrange
for drilling a hole or make the prospecting a part of the
contract for completed well? It seems that it should
be fully demonstrated that there is a sufficient supply
of good water available,

Yours truly,

e | ﬁ‘///;) é

incl,
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Re: Auburn water supply.

\

Seattle, Washington,
November 3, 1923,

Mr. H- E-‘ Stevens'
Chief Engineer,
Saint Paul, M¥inn,

.Dear Sir:-

Acknowl edging your favor of October 17,
referring to your letter of August 20, in regard to
water supply at Auburn.

We have been awaiting the completiion of
the drive well at the yard office for the purpose of
securing another sample of the¢ water from a well on
our grounde before proceeding/ further in the matter.

I understand, in conversation with the
Assistant Supervisor of the Seattle Division, that
this well is now completed/and Mz, Stotler has in-
structions to secure a sample of the water and send
it to the Engineer of Tests in the near future.

Should this-gample be satisfactory, I
recommend the installation of four 6-inch pumps, the
electric pump to be operated by our engineer in the
power house, and will make up plans and estimates
accordingly.

The water supply at Auburn is one of the
items in the Seattle Division Budget for 1924,

Yours truly :
ﬁ Al »ﬂ%::f- >H







8t. Paul, Minn., October 17,1923.

A. Re Cook,
Chief BEngineer,

'
o~ vifen oV
. £ WIS Il e

have reply to my letter

.
rater supply -at Auburn,
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1 5 A T h
Yours truly,




Form 821 12-29-21 2M RF \

NORTHERN PA@FIC RAILWAY CO.

) OFFICE OF EN EER OF TESTS.

A, F, Stotler, District fngineer

ANALYSIS OF WATER

Sent in by W, 8, Judson, Assistant Engineer

Test Request No.-fx..i'...S.t.o:tl!r...B..J.1.3?...«1!.\:;\.\”...15.‘“).. 1923 Source of Supply... ¥ells at Aubura _Houndhouse. .
Depth €4 feet,

Grains Per U. S. Gallon

Oxides of Silica, Iron, snd Aluminum 2 1,00

Calcium Carbonate : ¥ iR aglp

Magnesium Carbonate SRa N et i A e el T

Incrusting
Solids Calcium Sulphate / -
Producing R B R S R LA o
Scale Magnesium Sulphate / -

Cal!cium Chloride i s Shion o -

Magnesium Chloride \ d A , ' -

_TOTALANCRUSTING SOLIDS

Non- Alkali Carbonates
Incrusting
Solids Alkali Sulphates
Producing
Foaming Alkali Chlorides

Alkali Nitrates

TOTAL NON-INCRUSTING SOLIDS

TOTAL MINERAL SOLIDS

Inerusting hating « Good

Foaming Fatin :
% ahov Fg"-ter s?lou'(t be rated as a good boiler supply weter from both
140¥

Seale Forming =and Foaming standpoints, Due to the 1 fau, *y not m"nf equipped
to determine the suitability of watere for drinking purposes, I regret that I
am unable to furnish report in this regard,

JB(1)
CCwHES(3)\
R G BURNNAMm

Engineer of Tests.
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Saint Paul, August 20th, 1§§?§$"

Mr., H. E. Stevens:

Please note the attached letter from Mr, Blan-
chard enclosing one from Mr. Cook about water supply

at Auburn:

I presume that you will have this matter looked

into with a view of making an item for the 1924 budget.

4 /a//“f/ﬁ




)

MI‘. J. IilI- Rﬁpelj.el‘/

You will recall that on your last inspeection

Seattle, August 15, 1923,

trip on the Western District we discussed the water supply
gituation at Auburn. We are now getting water from Soos Lake
through a long line of pipe whieh it isnecessary to soon renew
and which costs considerable for maintenance and in addition
thereto we do not have sufficient supply of water for three or
four months during the dry season of the year and are compelled
to put in & pump and pump water from the Green River, and there
wes & budget item in 1923 for two alternatives, 6ne for pro=
curing a gravity supply at an estimated cost of $25,000.00, and
one with possibility of getting supply of water from wells in
the vieinity of Auburn at an approximate cost of $10,000.00.

I attech hereto a letter from Mr. Cook, showing that
the City of Auburn have recently put down two 5 inch wells,
74 feet in depth with a capacity of 250 gellons per minute, the
water rising in the pipes to within 10 feet of the top of the
ground. These wells cost the €ity $300.00 each, or & total of
$600.00 for the two wells.

I have discussed this with Mr. Stotler and he is of

the opinion that we should put down four 5" wells in the vieinity

of our coal dock, which he thinks will give us an ample supply
of water, if the analysis proves to be satisfactory. You will

note that a sample hes been sent to Mr. H. G. Burnham, Engineer




) 4Re

of Tests, St. Paul, for analysis.

Will you ascertain the result of the analyeis and )

|

advise what action shall be taken.

¢¢ - Mr. Brown,
Mr. Cook,
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