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WATER ANALYSES
MANITOWOC AND VECINITY

Hell Date Hard- Alkalinity Iren Chlorine Total Solids
ness

%!5 eity 1926 378 230 0 20 514
19% 505 256 0 16 730

No. 2 city 1927 208 170 0 20 298
1954 235 176 0 % 289

Ho. 5 eity 1927 314 250 0.6 8 588
1934 385 222 14 N 516

No. 4 eity 1930 428 254 0 16 466

: 19552 400 252 0 19 550

Dug well 1907 204 178 - 7 252

Muth test 1955 1160 248 0 2% 1764

Graye

fo.1 g2 1” MO 210 OJ 20 -
1933 hho 196 0.7 25 &

NIAGARA "mineral waters®

Sheep farm 1027 1927 215 4.0 187 -

Manitowoe

Malting 1838 257 0.6 105 2544

Company

Rahr 150' 1877 2195 2 268 - 196 Sahd

Two

Rivers 1914 1330 48 - 345 3257
NIAGARA normal waters
Oleveland 1907 403
Kiel 1905 277
8%, PETER, ETC.

38

281

Two

Rivers 1914 1527 991 - 104 348
Sheboygen 1876 3956 202 b 5099 11570
LAKE MICEIGAN

Port Washe
t:sm 1907 115 110 - AT LA

Manitowoe = 135 133 - 4.3 197






e



FILE

Manitowoe (Wis.) Water Department

J. ALBERT M. ROBINSON
CONSULTING ENGINEER
_ 228 NORTH LA SALLE STREET
CENTRAL 9129 CHICAGO May 34, 1935

Prof. Fo Te Thwaites
RFD NO. 4 o
Madison, Wisconsin

Dear Prof. Thwaites:

Answering your letter of the 30th ultimo, I am planning oen
going to Manitowoe by sleeper during the night of the 1l0th
instant in order to be with you there on Saturday the 1llth.
As I have plenty of other work to do there, I will remain un-
til the morning of the l4th.

I have written to Manitowoe stating that you will look the
situation over on your return from Two Rivers next Sunday
morning.

Will you please advise if you can be in Manitowoe on Saturday
the 11th. ig

JAMR/1 jm

P, S. Inasmuch as you have access (fo U.S.G.S. maps in Madison,

I wish that you would get one for me that will cover
:;’%his entire Menitowoc area and take it with you for my
use.

JAMR



GCRAY=MILAEGER DRILLING CO.
WELL DRILLING CONTRACTORS

DRY CORE FOUNDATION SOUNDINGS
TURBINE PUMPS

14 E. ]ackson Blvd. Phone MArquette 6566 F. M. GRAY, Pres.
CHICAGO 2325 = Ne. 50th St,
610-W+ Miclrigan MILWAUKEE

Phone Wabash 3095

May 27, 1935

Mr. F. T. Thwaites:
University of Wise.
Madison, Wisconsin

Dear Sir:

Answering yours of the 21lst and 23rd, I wish to
gsay that I will be in Madison on Wednesday or Friday most
likely on Friday, and will take up the lMadison water survey
with you, and will have all information pertaining to same

with me.

GUARANTEED WATER SUPPLY
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May 6, 1935

Mr. J. Albert M, Robinson,
228 North LaSelle Sty
Chicago, Illinois

Dear Mr, Robdnsoni

Yours o:mnmmmmtzo I was in the field with
ny clans.

I wss in Manitowoe | Wm%mum
end litilo was accomplishod. Besides we wero lato o:f
:mmwnmnmmm'm.:qumwmmum.

There ia no U, 8. G. 3. mrp syywhors neor
“and towoo, I will look up the U. S+ Leke Survey shart
®hish I think shows most of the city, also ny voils ump
which is accurste and up to dade but shows no elevations.
Probably the city onginecr can furnish clevutdionss I hepe
twm“pluo:thnwganfuwtmmlm

I will nmeot you in Henitowog ecarly on Saturdsy the
11th probably at the Hotel ioy but will wyite ogeln when
I £ind out whethhy it is best %o drive wp in ny car or to
o on tho bus, I think i% probahle that I will drive up.
mmmrwaammmnmmasmm
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Manitowod Water Department.

J. ALBERT M. ROBINSON
CONSULTING ENGINEER
228 NORTH LA SALLE STREET

CENTRAL 9129 CHICAGO May 8, 1935

Prof. F. T. Thwaites,
211 Science Hall,
University of Wisconsin,
Madison, Wisconsin.

Dear Prof. Thwaites,

Your letter of the 6th instant came vhile I was not in the City,
hence the delay in answering it,.

I ha ve a Lake Survey chart, but no U. 8. G. S. I believe that
they have rather complete information on the test wells.

I would drive if it were not for a Board meeting on Friday night,
hence must go by sleeper. I think that it would be better if you
drive, although I have asked for a Department car, but have not
heard whether I can get it. I will return by sleeper on Monday
night.

I will be at the Manitowoe Hotel and will look for you there or
at the office of the Commission, 817 Franklin Street. I will 3
be at the office after 8 AM, Saturday.

Yours very



Al W - —

J.ALBERT M. ROBINSON
CONSULTING ENGINEER
228 NORTH LA SALLE STREET

CENTRAL 9129 CHicaGo April 26’ 1955

Public Utilities Commission
Manitowoe, Wisconsin.

Re

Prof, F. T. Thwaites
211 Science Hall
University of Wisconsin
Madison, Wisconsin

Dear Prof, Thwaites:

It was with real regret that I was notified on Wednesday afternoon
that my telegram had not reached you as you were at Devils lake, I
had wanted to talk to you Wednesday evening at your home on the
subject of water supply for the above as 1 was leaving by sleeper
that night to attend a meeting last night, wherein I hoped to be
appointed as Consultant to make an investigation and report in aec-
cordance with the following resolution.

"BE IT RESOLVED by the Common Council of the City of
Manitowoc that the Public Utilities Commission be

and it is hereby author ized and directed to engage

the services of a competent engineer with the approval
of the Board of Public Works to make a thorough survey
of our water supply for the purpose of ascertaining
whether an adequate supply of potable ground water is
available and the desirability of construeting a reser-
voir and such other information as may be necessary to
determine the most desirable source of potable water
and the manner of development thereof."

The above resolution is not perfectly clear but the intention is to
advise these people whether ground water supply can be depended
upon for the future and a number of other questions in this con-
nection must be answered. With further reference to this I am en-
closing a copy of the statement of the Commission coneerning the
situation. You may keep this copy as I am asking for another to be
sent to me.

The result of this matter last night was that I have been appointed
to make this investigation and report and you automatically are
appointed to do your end of the work handling it, I believe, through
me. In connection with remuneration for your services, I explained
that I had been unable to get in touch with you for a proposition
but assumed that it would run somewhere in the neighborhood of
$150,00 -- somewhat more or less makes no material difference. The
Commissioners understand that you are ny geologist on this project.
Undoubtedly your invoice when approved by me will be paid direct by



Prof. P. T, Thwaites
University of Wisconsin

the Commission. Although I am guite faemiliar with the geology of
that section myself, I think it would be advisable for you to study
up on the subjeet and arrange to meet me there at a later date. It
is possible that I will be in Manitowoe for at least two days next
week, yet I may be unable to go until the following week which
would permit me to be there longer if necessary. Owing to very
important work being carried on for the E. I. duPont deNemours Co.,
and Cardinal Mundelien, it may be impossible to go next week.

As soon as poBsible I would like to hear fram you and be in a
position to tell me whether you could be in Manitowoec on a Saturday
morning, in order to spend most of the day with me on the ground.

Although I am and must be open minded on this matter, I have placed
myself on record with the Commissioners and Board of Public Works
that it is only a question of time until this city will do the sensi-
ble thing and go to Lake Michigan for water. The investment, how-
ever, in wells at the present time is so great that something must
be done to get return on it if it is economical to do it.

With kind personal regards to yourself and Mrs. Thwaites, I am

JAMR/1jm

cec Mr. W. C, Staeffler, Asst. Sec'y.
Publie Utilities Commission
817 Pranklin Street
Manitowoe, Wisgonsin



April 15, 1935

MANITOWOC'S WATER SUPPLY

% * % % ¥ %

The City of Manitowoc with a population of approximately
24,000 and numerous small and large industries and 4,300 homes, is
situated on the west shore of Lake Michigan. The Clty is diwvided
by the Manitowoc River, a navigable stream for lake steam ships
for a distance of approximately two miles up river.

The City's public water supply is now obtained from four
gravel wall wells, two on the north side of the river and two on
the south side. These wells were instzlled between 1526 and 1930
by the Layne-Bowler Company under a ‘No Water - No Pay¥ contract.
The depth of these wells is from 53 to 65 feete.

Prior to 1926 the City was dependent on a shallow dug well
sunk in 1911 on the lake shore for its water supply. This source was
adequate up to about 1923, when with the gradual increasing demand,
it was found wanting. One of the new wells installed near it in 1926
took away practicelly all of its then rated production of 1,800,000
gallons per day. This was compensated for in the new well. In recent
years only a few feet of water remained in the old well making it
uselesss The four new wells were capable of producing the following
after a year's service and at which ratings they were accepted.

#1 - 53" deep (North Side) 625,000 gep.de.
#2 - 55! " (South Side) 3,740,000 ™
#3 - 51' "™ (South Side) 855,000 R

#4 - 66' W (North Side) __500,000 @
Total 5,720,000 gepeds

Approximately seventy test hole borings were made within
and adjacent territory of approximately a half mile outside of the
City, before these wells were located and developed.

Their present maximum capacities under the most favorable
conditions during summer months is:

Bl = « = - o o m v v 5= 175,000 gepede

TES SR o e u = 2,000,000 "

P oenannaenvyone 800,000 "

e e e 185,000 ®
Total . 160 ,OOO EeDede

This reduced production of 45% over a period of from five
to nine years indicates that the infiltration from water-bearing
strata i1s due either to sand clogging the gravel area around the
wells or the recession of the underground water levels.

-1im



All of the pumps are electrically operated and of the deep

wcll turbine types

The chemical results in parts per million of these wells

after taken in wore:

ﬁé

#1 | #a
Date - - - 8/22/26 3/1/21 8/3/27 1 30
Turbidity = - - - O O. 04 s
Odor= « = = = = = O» O. 0. O,
Color = = = = - - B 5 (] O,
Nitrogen as:
Free imonig - = coile <064 + 140 048
"Alb, Amonig - = +069 OB 092 »048
Nitrites- - - - =003 0. 0. Os
Nitrates- - - - | = .06 Os < 30
Cl. as Chlorides- 20. 30. 8. 16s
Hardness- = - - - 378. 2084 314, 4284
Alkalinity- = - = 230 1940, 230. 254,
Iron= = = = - = = Oe 0. 6 Q.
Manganese - - - = Oe =i Qs Os
Total Solids- - = 514. 298. 388. 466.
Oxygen Content- - &b 1.7 2e9 -

The last results on analyses taken on dates shown, follow:

: # N #3 #4
Date - = - 2/21/34 2/21/34 2/21/34 2/21/34

Turbidity }
Odor )
Color ) NOT TAKEN
Nitrogen as: )

Free /monia )

Alb. Amonia )

Nitrites- - - - .001 002 9% Os

Nitrates- = - = .14 e ) Qe 1.4
Cla. as Chlor‘ideS" Pt 34, s 19.
Hardness~ - - - - 5054 235,- 3854 4004
Alkalinity- - - = 256. 176s 222+ 252«
Iron=- = = = = = - 0. 0. 1. O
Manganese = - = - Os Q. O O
Total Solids- - -~ i 289, 530"

Oxygen Content- -

516,

Except for increased Hardness in all exeept #4 well and a

W el

greater Iron content in well #3, there has been little or practically
1o change. The increased Hardness and Iron have become very notice-
able in the areas supplied by these wellse.



Because of the apparent dislike of lake water by Manitowoe
citizens, the City in what might be considered a final attempt to
obtain water from wells, advertised for bids and signed a contract
with the Gray-Milaeger Drilling Company of Milwaukee, Wisconsin, for
a three million gallon per day well water supply over two years ago.
The specifications and contract limit the hardness to 23 grains and
iron to «3 pepems

After studying the logs of the former contractor and drill-
ing a dozen or more test wells in various points within and near the
City, the Contractor proceeded with the construction of a well near
the lake shore and our present #3 well. Previous test holes drilled
by us at approximately the same locations before advertising dis-
closed that the hardness and iron content of this supply was in
excess of the limitations specified in the present contract, The
contractor has practically completed the construction of two wells
which he expects will producc the threc million gallons. He pro-
poses to reducc the iron content from approximately .8 to .3 by
acrating and passing the water through a coke bed filter with a
$7,000. or $8,000, treatment plant which will have to be built at
his own expense. There has been considerable delay in completing
his work because of numerous difficulties encountered by him. At
the present he is getting ready for a capaclty test, We expect it
will be some time before definite and satisfactory plans for an iron
reduction plant are made and construction of the plant is completed.

In view of our past experlences, we desire a complete
survey of our City water supply system and a geological study as to
the further possibilities of obtaining a more permancnt, ample and
good quality of underground water supply with rccommendations from
a competent water works engineering organization. This recommenda-
tion and report to take into consideration the cost of develapment,
distribution, storage and pumping cost.



WISCONSIN TELEPHONE COMPANY

FORM S.N. 843A
TOLL SERVICE AND OTHER CHARGES

1940R F

AP R PLACE CALLED

25 CGo

AMOUNT

70

*
coDE

U.S. GOVERNMENT TAX

-
>
>
JH

Py
o

TOTAL

1 SCHEDULE OF U. S. GOVERNMENT TAX
TELEPHONE MESSAGES (LESS THAN 50¢) —No Tax

" - (50¢1099¢)=10¢ EACH |TELEGRAPH MESSAGES 5 % OF EACH CHARGE
(1.00701 99)-15¢* [CaBLE - 10¢ EACH
(2.00 0r MoRrE) 20¢ ' RADIO .- 10¢ EACH

" "

*EXPLANATION OF CODE:
P—PERSON TO PERSON RATE E—EVENING RATE (7 P, M. TO 8:30 P. M.)
A—APPOINTMENT RATE N—NIGHT RATE (8:30 P. M. TO 4:30 A. M.
M—MESSENGER CALL RATE R—REPORT CHARGE
MS— MESSENGER SERVICE CHARGE T—TELEGRAM
NO CODE—STATION TO SBTATION DAY RATE (4:30 A. M. TO 7 P. n.)
C—IN PLACE CALLED COLUMMN INDICATES MESSAGE RECEIVED COLLECT.
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me Manitowoe Wa ter Depa. ritment.

J. ALBERT M. ROBINSON
CONSULTING ENGINEER
228 NORTH LA SALLE STREET

CENTRAL 9129 CHICAGO May 14, 1935

Prof. F. T. Thwaites,
211 Science Hall,
University of Wisconsin,
Madison, Wisconsin.

Dear Prof. Thwaites,

The data on the missing elevations is as followsi-

9th and Madison Streets BE.AB - PSSR0
9th and Marshall . 25,80

17th and " " : 30,70 HW0

Top of foundation of standpipe 75.43

Height of stand pipe 120,00 feet.

s Today I sent the map showing well holes as it was not possible to
get a sufficiently good print of it. When through with it, please
return it to me, aw I will later need it.

The logs were not yet copied when I left last night, but will
probably be mailed direct to you today with copy here.

I hope that you returned safely on your trip.

Very truly/yours,
JAMR /s



TITY OF MANITOWOC

UBLIC
UTILITIES COMMISSION

7 FRANKLIN STREET
MANITOWOC X WISCONSIN

May 15, 1935 TELEPHONE 1285

Prof. Fred Thwaites,
211 Science Hall, U. of W.,

Madison, Wisconsin

Dear Prof. Thwaltes:

At the suggestion of Mr. Robinson, I am enclosing
a copy of the logs on soil formations as reported by the
Layne-Bowler Company of Chicago, Illinois, at the time they
were under contract with us in locating a ground source of
water supply about eight or ten years ago. A like copy is
also being sent Mr. Robinson.

Mr. Robinson, Mr. Schroeder and 1 drove out to the
Radandt Gravel Pit to look over the formations in the gravel
pit cut on S. 14th Street, south of the city. This was very
interesting to us and certainly shows why we are having iron
trouble with the S5ilver Creek Park wells.

If there is any other information or data which
we can obtain for you, we should like to have you feel free
to call on us for same. ;

Yours very truly,
WCS/REK atert se
Encl. ﬁ /




April 30, 1935

Nr, . Alborgi. Robinson,
298 North LaSallo Stes
Chie=go, Illinode

Yours of the 20th reashed mo
field at Devils Loke where I go with
surveying every springs I had to to Madison for a fow
hours on the 256h and then called office to teil where
Imu:hﬁt&tﬁhgamtm

I s femiliar with the water supply eituation ak

roturn from the
m&n geological

8
it

-

iend Wisconsin as I helped Gray with his probloms
soveral » MHowaver, I have never had a shance %o
exemined any logs of tho mmerous test holeud.

4y 48
However Xﬁuhm
mm&nmmmmmm@iammmmu
business. We spend Saturdey alght &t Two Rivers. I will
have only four students with me and we will try to apend

I would be sble to meot you thore almost any time
the folluowing week although Imzdpretermm
I elso have no olasses now on Tuesday for the surveyinug
course onded with the field trip.

I spoke %o Dr. Leith end he said 4% would be ell right
for me to work through you at usual comwercial rates,
uthnus.tyhdappuedtnmmm, however, I would heve
been obliged to charge only ¢ nominal lLunf“Hor diem for
Qtpensen,

I too have conme to the same sonclusion sbout the
future water supply at Menitowoo}

w.



F Wb Eobogies

Water anmlyses Tie =
7‘1Lm~;ﬁw %-J_p[ b‘t-c‘fuxuiT
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Well Date fiardness Alkalinity Iron Chlorine TohalSolids

: ://

DRIFT
No. 1 eity 1926 378 230 0 - 20 514 - 5
1934 505 256 9" 95 730 .
No.2 city 1927 208 170 0 20 298
1934 235 176 . 0 14 289
No. 3 eity 1927 314 230 g6 8 388
1934 385 222 i 5, et 516 =
No. 4 city 1930 428 254 e T 466
1934 400 - 252 - 0 19 530
Dug well 1907 204 178 - 7 252 _
Muth test 1933 1160 248 0 23 1764 -
_~7 NIAGARA"™mineral waters" :
Sheep Farm ¥93%-1927 215 4.0 187 —
Man. Malt, Co.— 1838 237 0.6 105 22544
Rahr 150' 1877 2193 268 = 196 35244
Two Rivers 1914 1330 248 = 343 35257 :
NIAGARA normal waters
Gleveland 1907 403 263 = 12 477
Kiel 1905 277 274 e 7 281
ST. PETER ETC,
Two Rivers 1914 1527 991 - . 104 3,548
Sheboygan 1876 3955 202 4,7 5\099 11,370
LAKE MICHIGAN S j
Port Washington
1907 15 110 3 4,7 134 /
Menitowoe = 135 133 ~ 4.3 197
ASiERRS — =
G riy- cleeges No :
( / L% ¥ njy ¢ 2 Y e

beay WY0 196, 7 B e
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