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June 4, 1935 : 

lr. 3. Albor} M. Robinson, 
228 North ha Salle Ste, : 

: Chicags, Tllanote : 

Dear Mr. Robinson: = 

In response to your request of some time age I an sending you 
: a ede es me ee - : 

wator-bearing Wisconsine Data on ohexistry 
cael ates tr ted ene te es cae : 

yp pp yet gore 
4n part from the files of the Wisconsin Survey, ond in part 
dn tho £40—% both whon on trips with debieo and on the trip mado ot 
your roquest in Mey, 1935. 

4 study of the table of analyses whieh ZI recomputed so es to bo 

pa at Manktowoe oo iat tom teak dose te ae ee ee ae 
“ 

poy Ay epee : 

The wahors from the Moagere Limestone are, so far as kaswa, ahh 
of tho“ifinercl vetor" class in or neor the city. I had formerly aupjosod : . 

c that these aro waters from the decper formations which are rising along 
a "Soult" or breck in the rock leyers but I am now doubtful oa this eS 
point for tuo reasons; (=) the procf on which the asmmmcion of a =e 
te cotamhes ot Dal c come ar tec one te ee a 2 
be unroliable, and (b) a cover of shale over the Limestone such aa is : 

Send Sette ay poesia danahon oF toe Seis we tous ieee sat serve 
: Soteny abuus Suet teens at Senie siesvenitah ecaer anes an tae 3 

aurfeee. The suggested shalawy not extend farther west than the lake : 
2 shore, Deere 20 Se Sageenes Set ie Seer 58 ie ewes 5008 Ze 

the tost wold in 1934 at the Rahr Malting Gos 30 salty and unlike — 

coutain much pesmenont or sulphate herdnesa. I formerly explained this a 
on the ezsumption that these waters are in part derived from the wader = 
lying bed rock. Hovovor, an alternative view io to ancribo this con = 
dition to releiive stagustion of these waters in discombinuous bodies s 
of gravel through which there is ne active eireulation of fresh vainwater. = 
pordy cap tence Ph etnag A vig irghedl ry gest Dyer ne dermal ies 
Under the second theery this fact would cas ot cea a 
aithor (a) because the water eseapes inte the lake or (b) pumping Coe 

< Grams in considerable inke water. Exisiting information is not anough to ee 
decide which explantion is beste ee 

Be ee Sie Je eo meninines bs me ot He 4 

BS Wines neh oes he Pur eta al 
c Sew oemMemnnn .=§§... ss



de Ae Me Re 2 : 

tho subsoil particularly whore the roots of trees once wore and tho 
cones oe Sato cd eae onele The roscen} drought 

level of tho underground water causing the deposition of much 
of tho iron as iron oxide just above the prosent water level. 
énalyses indieate that there is less iron in the waters north of tho 

: Gitye It seaus possible that this is because there is less of 2 cover : 
of rod clay and red 4411 on thom akthough this is mat proved. 

The geology was in lexge worked out while on field trips with 

aS SS Se eee alec had 
@ conforonse with Se Ds eee ee ee ee eee oe 

E ee © ee te To Zasiltate both brevity and 
SS et a ee, have condensed most of my geologic data into 
mape aul cress : 

The map, fige L is presumtod in poneil and is based both on tho : 
soils map and on field cbservetion, TS makes clear the distribution 

F of the tve main gravel doposits north ani south of the city respectively. 
_ he deposkt near to Hes? aiiy well appears to be linited in extent - : 

as it could mvt be tvacod to either uorth or sowie A Grayeliilaoger 
tect close to Layne-lorthvost Mo. 35 which ia norbloveat of the well ab 
the power plaat failed to find a sdynificantanous of gravel. 

Fige 2, also in pencil, is em achurl section through the sorthern 
Set SS ey Oe ee ee eee a 

“Sige 3 is a cerles of five gonernlized or hypothetical sections - 
showing” the origin of the gravels. The tvo ofvancer of the glacier which 
brougkt abouts this work wore the lest two in the region, ‘he ice 
eo te ted ne As each edvance 

/ wasted avay the waber Lovel of the Lake wos fixed by the eleration ; 
: of tho divide te Des Plaines Rivar vost of Shicazae At first this | 

eS a a ee ee ee my Oe oa 
: events whoewt outpouring waters wore amg the 

5 Fron the séanipoint of uwsiergroum waters the following fests 
zs Prodi grap, forded gel pats Nang epee Nip ste onde Fyrom 

Limited sthent and are wmiléke bieuket depeatte, Cb) the 
doluas have steeply Inclined Layara so that tests a shorh distance - 
apart show differant uctowiala, (¢) tho aiden ef the crevol bedics are 
setae nee, £6) shes tas Sos Some wens We Helens & Sees SS : ~ 

‘ Layers and mf 2 shoved masses of Lake clay and sand adding croably Se 
to the complexity and rendering interpretation of tess borings vory : zs 
difficult. = 

Abbention should be directed te the fect thet other similar = 
oo a oe southwest of the city. The elavstion is not ae 
1 at Coto eae eee 

blanket type, that ic rather thin but of wide oxtente Ee



. Je Ae Ms Roy 3 : | - 
With tho above facts in mind 4% is not herd to sco why the capacity 

6S ee ere Sas ee eee oe ee Tho == 
extent to which deposits of irom, silty and calcium. te (Line) : 
4n tho gravels and scrocns has pormmoxtly offectod tho capacity of the 

, wells can only be determined by uiderground exploration. ; 

‘ T do nod desire to pass uven the question of ehonging to lake 
weber. lyven if this vere done the time required would be so groat that 

: woll wether will heve to bo used for a long poriod yot. 

If you copy my of the diagrams Z have onolesed for your report : 
eediy aqretiae ata tad eatee of te oe Oe would 
greatly appreciete heving eopies of each, one for the Survey file 
and one to use in comocticon with trips te the region with studuis, 3 

My bi fer otponses is enclosed. tr. Bean states that I oa nob 
allowed to cherge onything for time as the accoumt 4s te be chargedte 

_ the city. I regret thet Gino did not pemuit iuking in tho Gicgrama. 

: é : Yory truly yours, 

: ¥, T. Threites, Tn charge of wall rocords, = 
Weeonsin Gealogteal Survey



WATER ANALYSES: Gee 
; MANITOWOC AND VECINITY See 

ell Date Harde Alkalinity Iron chlorine Total solids cee 
ness a 

BH city 1926 378 230 ° 20 514 ae 
197% 505 256 ° 16 730 Ge 

No. 2 city 1927 208 170 0 20 298 
pt 235 176 0 4 289 

No. 3 ety 1927 314 230 06 868 388 
1934 385 222 ia (OY 516 

No. 4 city 1930 428 2h ° 16 466 
1954 400 252 0 19 550 

Dug well 1907 1204 178. - 7 252 

Muth test 1933 1160 248 ° 3 1764 

Graye 
Milaeger 

Ho. 1939 Ako 2100 Ot 20 - 
1934 440 196 0.7 25 - 

NIAGARA “mineral waters" 

Sheep fermio2y loz sis (CBT ii | 

’ Menitowoe é 
4 Malting 1836 237 06 105 a5h4 

Company 

Rehr 150' 1877 2193 268 - 196 5ahk 

Two 
Rivers 1914 1330 he - - 3257 

NIAGARA normal waters 

Oleveland 1907 403 263 | 477 

Kiel 1905 277 ar - 7 281 

ST. PETER, ETC. 

ipo Two 
Rivers 1914 1527 991 - 104 58 

Sheboygen 1876 3955 202 4.7 3099 11570 

BAKE MIQEIGAN 

Port Wash 
ington 1907 115 110 a Aq oA 

Menitowoe <= 135 133 - 45 197



: 
5 ) : 

a : 

5 Bul 

a . re ke 

> . z a 

Se : P ~ rk = 

aes : : tee - 
Ps ae ga. No . eae aoe ce 

Br, HE Se ee Si RE Seat Nee en SAR SS 

BEERS SS SS ee en es Oe 
1189



TAMR 

cy | 

a 

ee 
e% 

% 4 3% 

é 38



, oe ae 

Fuz Manitowoc (Wis.) Water Department . = 
is 

"J. ALBERT M. ROBINSON iy 
CONSULTING ENGINEER : 

_ 226 NORTH LA SALLE STREET 

CENTRAL 9129 CHICAGO May 3, 1935 si 

* prof. F. T. Thwaites 
RFD No. 4 e 
Madison, Wisconsin 

Dear Prof. Thwaites; 

2 Answering your letter of the 30th ultimo, I am planning on Sane 
going to Manitowoc by sleeper during the night of the 10th 
instant in order to be with you there on Saturday the llth. 
As I have plenty of other work to do there, I will remain un- 
til the morning of the 14th. es 

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

Will you please advise if you can be in Manitowoc on Saturday 3 
the llth. a ae 

: Your s y truly, “ge 4 

JAMR/1 jm a a 

P. S. Inasmuch as you have access/¥o U.S.G.S. maps in Madison, Lae 
I wish that you would get one for me that will cover Mas 

Pints entire Manitowoc area and take it with you for my La 
use. : ee 

JAMR e



Pe SS aes = an ee 

GRAY=MILAEGER DRILLING CO. 
WELL DRILLING CONTRACTORS 

DRY CORE FOUNDATION SOUNDINGS 

TURBINE PUMPS 

14 E. Jackson Blvd. “Phone MArquette 6566 F. M. GRAY, Pres. 
CHICAGO 2325 - Ne SOth St. 

Phone Wabash 3095 6t0-W- Miclrigan MILWAUKEE 

May 27, 1955 

Mr. F. T. Thwaites. . 
University of Wis. 
Madison, Wisconsin 

Dear Sir: 

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

Yo Very trpyly, 

GUARANTEED WATER SUPPLY 2
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| May 6, 1935 

Mr. J» Albert M. Robinson, ; 
228 North LaSalle Ste, 
Chicago, TLlinois : : 

Dear Ur, Robinson: o 

Yours of tho 8rd arrived while I wee in the field with = 
my clans. . 2 Ls : é 

I wae in Manitowoc pirtag Peeping. but 16 was rfaining 
end littlo was accomplished, Besides we wero lato off 
from our stay in Two Rivers ext had a long day ahond of uss 

a, There fs no Us Ss Gs 5. my omywhore nour 
onitowoe. I will Look up tho U. S» Leke Survey chart 

‘which I think showe most of the sity, alao my soils ssp 
which is accurate and up to date but shows no olevationsas 
Probably the city onginecr ean furnish elevations, I hope 
they have copies of the logs of tho test holet. : 

I will mech you in lientsowog carly oa Saturday the 
Lith probably at the Hotel Hoy but will write again when 
I find out whethhr it is best to drive vp in my car or to 
Ps we I think i% probable that { will drive up. 
must be back for a class on the afternoon of the 13th; 

e Monday. 3 sj f . 

oe Pe Be Thitee ~~ ‘ 

; : "a 

x /: : \ :



rue Manitowod Water Department. 

J. ALBERT M. ROBINSON 
CONSULTING ENGINEER 

228 NORTH LA SALLE STREET 

CENTRAL 9129 CHICAGO May 8, 1935 

« Brof. ¥F. T. Thwattes, 
211 Science Hall, 
University of Wisconsin, 

: Madison, Wisconsin, . ae as 

Dear Prof. Thwaites, 

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

I ha.ve a Lake Survey chart, but no U. S. 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 cam get it. I will return by sleeper on Monday 
night. 

I will be at the Manitowoc Hotel and will look for you there or 

at the office of the Commission, 817 Franklin Street. I will ae 
be at the office after 8 AM, Saturday. : 

Yours very Go



Be 
Fi 

‘ J.ALBERT M. ROBINSON 

CONSULTING ENGINEER 

228 NorTtH LASALLE STREET 

CENTRAL 9129 CHICAGO April 26, 1955 

Re; Public Utilities Commission 
Manitowoe, Wisconsin. 

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

Dear Prof, Thwaites; 

Tt 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 
subjeot of water supply for the above as I 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 ac- 
cordance with the following resolution. 

"BE IT RESOLVED by the Common Council of the City of 
Manitowoc that the Public Utilities Commission hé 
and it is hereby authorized 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 constructing 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 concerning 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 my geologist on this project. 
Undoubtedly your invoice when approved by me will be paid direct by



Prof. F. T. Thwaites 
University of Wisconsin 

oo eee 

the Commission. Although I am quite familiar with the geology of 
that section myself, I think it would be advisable for you to study 
up on the subject and arrange to meet me there at a later date. It 
is possible that I will be in Manitowoc 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 possible I would like to hear from you and be ina 
position to tell me whether you could be in Manitowoc 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 

Very tru yours, 

JaMR/1jm 

ce Mr. W. C. Staeffler, Asst. Sec'y. 
Public Utilities Commission 

: 817 Franklin Street 
Manitowoc, Wisqgonsin



April 15, 1935 

MANITOWOC 'S WATER SUPPLY 

ee & & & & 

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 City is divided 
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 installed between 1926 and 1930 

by the Layne-Bowler Company under a "No Water - No Pay* contract. 
The depth of these wells is from 53 to 65 feet. 

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 
uselesse 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 ® 
#4 - 65' (North Side) 00,000 # 

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: 

#l-----+-----+-+ 175,000 g.ped 
#2----------- - 2,000,000 " 
#3------------ 800,000 " 
#4 ----- - - - ee ee 185,000 wt 

Total 3,160,000 gepede z 

This reduced production of 45% over a period of from five 

to nine years indicates that the infiltration from water-bearing 

strata is due either to sand clogging the gravel area around the 
wells or the recession of the underground water levels. 

—p=



All of the pumps are electrically operated and of the deep 
well turbine type. 

The chemical results in parts per million of these wells 

after taken in were: an aS 
Y Mann 

# #2 #3 #4 
Date --- 6/22/26 3/i/et 8/3f/eT 12/23/30 

Turbidity + - - - 0. 0. O. Us 

Odor 45S en O» 0. 0. O. 
Color = --=--=-- be 5e O- 0. 
Nitrogen as: 

Free Amonia - = 212 «064 2140 2048 

Alb. Amonia = = 2069 2037 2092 2048 
Nitrites- - - - 2003 O. 6. Os 
Nitrates~ - - - ls 206 0; 06 

Cl. as Chlorides- 20. 30. 8. 16. 
Hardness- - - - - 378. 208. a4, 428. 
Alkalinity- --+ 20. 190. 230. 2540 
Tron="- = + == = O. QO. 6 O. 
Menganese - - - = 0. 0. O. O. 

Total Solids- - - 6514. 298. 388. 466. 
Oxygen Content- - oo tel | “2e9 -- 

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

ak ie Pin’ babe what, 

: #1 | #2 #3 #4 
Date - = - 2/27/34 2/21/34 2/27/34 2/27/34 

Turbidity } 
Odor ) 
Color ) NoT TAKEN 

: Nitrogen as: ) 

Free Amonia  ) 

Alb. Amonia ) 
Nitrites- - + - 2001 2002 O. 0. 
Nitrates- - - - 014 _ 0 0. : 1.4 

Cl. as Chlorides- 16. 14. it. 19. = 
Hardness- ---- 505. 235-- 3856 $005 fasnie— fet 
Alkalinity- --- 256. 176. 2226 ace ;28 
Tron- - ----- O. 0. 1. : Ow y 
Manganese - - - - O's Oo. QO. Os = 
Total Solids- - - 130. - 289. 516. 530. 197 
Oxygen Content- - -- == -- =< 

Except for increased Hardness in all except #4 well and a | 
greater Iron content in well #3, there has been little or practically ; | 
no change. The increased Hardness and Iron have become very notice- . 
able in the areas supplied by these wells. 

i 
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Because of the apparent dislike of lake water by Manitowoc 

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 pepem. 

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 tho 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 produce the threc million gallons. He pro- 
poses to reduce 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 havé 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 capacity 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 experiences, we desire a complete 
survey of our City water supply system and a geological study as to 
the further possibilities of obtaining a more permanent, ample and 
good quality of underground water supply with recommendations 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. 6438 
TOLL SERVICE AND OTHER CHARGES 

1940R F — 
PLACE CALLED AMOUNT lcope | TAX t 

APR 
25 | ¢60 70 10 

| ) 

U. S. GOVERNMENT TAX Bd 

rom | 7d l= 
+ SCHEDULE OF U. S. GOVERNMENT TAX 

TELEPHONE MESSAGES (Less THAN 50/)—No Tax 
” ” (50¢ 1099¢)=10¢ Each | TELEGRAPH MESSAGES 5 % OF EACH CHARGE 
” ” (1.0010 1.99)-15¢" CABLE ” 10¢ Each 
” ++ (2,000R More) 20¢ *" | RADIO 10¢ Eacn 

* EXPLANATION OF CODE: 
P—PERSON TO PERSON RATE E—EVENING RATE (7 P.M. TO 6:30 P.M.) 
A—APPOINTMENT RATE N—NIGHT RATE (6:30 P.M. TO 4:30 A. M.) 
M—MESSENGER CALL RATE R—REPORT CHARGE 
MS— MESSENGER SERVICE CHARGE T—TELEGRAM 

NO CODE—STATION TO STATION DAY RATE (4:30 A.M. TO 7 P. M.) 
C—IN PLACE CALLED COLUMN INDICATES MESSAGE RECEIVED COLLECT.



# $o0- ae 
rue Manitowoc Wa ter Depa rtment. e 

a 
4 

J. ALBERT M. ROBINSON = 
CONSULTING ENGINEER s 

228 NoRTH LA SALLE STREET ¢ 

CENTRAL 9129 CHICAGO May 14, 1935 = 

° a 

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

Dear Prof. Thwaites, : 

S The data on the missing elevations is as follows:- 

9th and Madison Streets tase 
9th and Marshall * 25.80 
17th and . * : 30.70 Weve % 
Top of foundation of standpipe 75.43 
Height of stand pipe 120.00 feet. 

* 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 mot 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 trulp/yours, : 

JAMR/s
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oes = PRUE Ea | oe May 15, 1935 TELEPHONE 1285 

Prof. Fred Thwaites, : 

211 Science Hall, U. of W., 

Madison, Wisconsin 

Dear Prof. Thwaites: 

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 I drove out to the 
Radandt Gravel Pit to look over the formations in the gravel . e— 

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 Silver 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 g uy Zs 
Encl. 

sR EO a I a Rt a a SS | aN ah iS a ie Be Sy a ete cee



April 30, 1935 

Mr. J. Alborgli. Robinson, 
228 North baSalle Sts, 
Chicago, Illinois : 

Dear Mr. Robison: ; 

Yours of she 26th reached me on my roturn from the 
field at Devils Lake where I go with my class in geological 
aurveying every springs I had to come to Madison for a few 
hours on the 25th end then called your office to tei) whore 

I was as I had foiled tog ot the telegram, : : 

I om fenilier with the water supply situation at ; 
ee ee en eet oe ae ee 

several However, I have never had a shance to 
exomined any Logs of the wumerous test holow. 

Pais wock I have to ge to Two Rivers with uy olase 
oo eee ener: As you doubteleas know this elty is 

: very close Ztowoa,. However, I wili bo extrancly 
busy and 4% would nob be possible to combine two kinds of 
business. We spend Saturday aight at Two Rivors, I will : 
heve only four students with me and wo will try to spend 

: a little time looking around the elty in connection 
| with the weter supply problem. This will be on 

Sunday mornings : 

ZI would be able to mec you thore almost any time 
the follwwing wock although I would prefer Seturday. 
I also have no classes now on Tuesday for the surveying 
course onded with the field trips : 

2 I spoke to Dr. Leith and he said 1% would be ali right | 
for me te work through you at usual comercial robes, 

: if the city had applied te mo direct, » I would have 
Goon Shige Sb Gaevae tale o tack Gate ule tee 
expenses. Ee 

I too have come to the samo conclusion about the . 
future weter supply at Manitowoo; Z 

a Sincorely,
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Well Date Hardness Alkalinity Iron Chlorine TobalSolids a 

DRIFT SS 4) 
: No. 1 city 1926 378 230 6 30. = 55 —— 

1934 505 256 0 16 30 . _ - 

Now? city 1927208 170 ee 298 = — 
a5 4954 235 1% - Gk = = 

No. 3 city 1927314 230 0.6 8 388 o 
es 1934 385 222 TQ 7>  SE6 : ae 

: J ; ee = 
‘No. 4 city 1930 428 © 254 oi 466 

Ser: 0a 00 a C8 530 tt 

S22 Dug well 1907204 178 <4 252 a 
5 Muth test 19331160 248 0 23 1764- — 

ae NIAGARA"mineral waters" z : = X —— Ss 

Sheep Farm 4221927 215. 4.0 187 —— —. 
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/ : Rehr 150" 1877 2193 268 = ag = ae ae 

Ss _ fwo Rivers 1914 1330 248 - 343 34257 2a — 

= / Ps NIAGARA normal waters —— 2 

mood Cleveland 1907 403 263 vw 477 a 
: = ee : eee 

r Risk 1905 277 274 = 7 281 as 

; ST. PETER ETC, i 

| s Two Rivers 19141527 991 = -— 104 3,548 1G ae 

: | Sheboygan 1876 3955 202 447 54099 11,370 eS Ee 

ae K LAKE MICHIGAN =~ oe — 

a Port Washington a <8 "1907 215 110 - 4.7 134 = ee e 
a ee fe 

“Menitowog = 135 133 = 4.3 197 : Jae 
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