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s«+d*A* Wl* its' MJ iral No. 2540

I Bf
THE STATE UNIVERSITY OF IOWA 3

State Hygienic Laboratories
Iowa City

No....?-?.!?. Mineral Water Analysis
(Parts per Million)

Town JfW!9R.9A*Z County P.er.rp. Gordo Source 17.65;.. drilled well .fSjC^nep^Mason^ City
Collected by B,. G,# HersJiejf on July 16

Total Solids ?7.7 Suspended Solids Dissolved Solids
Turbidity Coefficient of Fineness Color PH.. J?f 2 .. 7-23-46

Alkalinity (to MeO).. ?.7P Alkalinity (to Phn.).. ,18. Free Carbon Dioxide
Insoluble Matter... ( • Silica (Si02) T?«.n _l ai n j_nr-. /^ 4»

POSITIVE IONS. r rM+

July.26, 19.,46

N as NH4+ x 0.0714 =

Alkalies

as Na+ .. 3.Q.4.... x 0.0435 = ... 1.3, 22.4 ... n as N08" ..9.\9 x 0.0714 = .P.'.00.0

K+

Na-f-

Ca+ +

Mg++

x 0.0256 =

x 0.0435 =

....17.... x 0.0499 = Q...848

....5.9... x 0.0822 = 9:.h?5

(Fe+ + ) ....P.,5... x 0.0358 =

(Mn+ + ) . ...P.,Q... x 0.0364 =

(A1+ + + ) x 0.1112 =

(Pb+ + ) x 0.0097 =

(Zn+ + ) x 0.0306 =

TOTALS: Sum rM-f- = ... 14.. 5.57.

E

.Fe203+Al203+Mn203

NEGATIVE IONS. r

N as N02~ x 0.0714 =

rA_

!»..*

cr

BOST"

HC03~

co3~-

Off-

po4~~

(B03~

..3., 6.... x 0.0526 = ...0.18?

.55 x 0.0282 = .. .1*.??1

26.2. x 0.0208 = ...5*.4£Q

6.675407

22

x 0.0164 =

_ 0.733x 0.0333

x 0.0588 =

x 0.0316 =

x 0.0510 =

(Free C02) x 0.0454 =

Sum rA =
14.598

Sum rM+ — Sum rA" -0.1
Sum rM+ +

- x 100 =
Sum rA

.o/o

Calculated Hardness as CaC03=(Ca x 2.497)+ (Mg x 4.115)+ (Fe x 1.792)+ (Mn x 1.822)= 68
10 20 30 40 50 60 70 80

p.p.m.

100

rM+

rA_

One space = milligram equivalent

Specific Conductance @ 25°C
K = 131 x 10-5

90

U^U..y> faj!Jl k
Principal Chemist

Iowa Geological Survey



vc&djtJL ^&K\i Mineral No. 2541

The State University of Iowa
State Hygienic Laboratories

Iowa City

P.Q

N6...H9JJ8 3 Mineral Water Analysis WJjf. &* 19. .4.6
(Parts per Million)

Town ...Mason City.. County clerro .Gprd«onrce .A7.^.flrt»A».»fO^..0!W^M*^ City
Collected by H.. G. Herahej on juiy ij ^ ^

Total Solids ..880 Suspended Solids Dissolved Solids

Turbidity Coefficient of Fineness Color PH. 8,3 .7.-23-46.

Alkalinity (to MeO).. .37.Q Alkalinity (to Phn.). .18 Free Carbon Dioxide
Insoluble Matter... 6 Silica (Si02) Fe203+Al203+Mn203 ..?..
POSITIVE IONS. r rM+ NEGATIVE IONS. r

N as N02~ x 0.0714 =

as Na+

N as NH4+ x 0.0714 =
Alkalies

....3.Q4... x 0.0435 = I3...224.. N as NOr 0,0 . x 0.0714 = .. 0.000

K+

Na+

Ca+ +

Mg+ +

x 0.0256 =

x 0.0435 =

15... x 0.0499 = Q, 7.49..

4.3. x 0.0822 = 9.* ?.??..

(Fe++ ) Q..5. x 0.0358 =

(Mn+ + ) P.O. x 0.0364 =

(A1+ + + ) x 0.1112 =

(Pb+ + ) x 0.0097 =

(Zn+ + ) x 0.0306 =

TOTALS: Sum rM+ = 1.4? 3.26 .

E
Sum rM+ —

Sum rM+ +

F~

cr

S04--

HC03"

co8"

OET

POr-

(B03~

rA"

3 , 6 . x 0.0526 = ... P. 189

....55..... x 0.0282 = ...1,551

.. 263..... x 0.0208 = ... 5.* 47.0

...407.... x o.oi64= ...6.675

22 x 0.0333 = ... P.»?33

x 0.0588 =

x 0.0316 =

*) x 0.0510 =

(Free C02) x 0.0454 =

Sum rA = . .1.4. 618
Sum rA'

- x 100
Sum rA

= ..Af.Q .0/0

Calculated Hardness as CaC03=(Ca x 2.497)+ (Mg x 4.115)+ (Fe x 1.792)+ (Mn x 1.822)= 56
10 20 30 40 50 60 70

p.p.m.

100

rM+

rA_

One space = milligram equivalent

Specific Conductance @ 25°C
v s 1^2\ t in-5

80 90

-aZ/v: i 2&jd3JuA
Principal Chemist

Iowa Geolog
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Jolin C. Moore Corpor»llon. Ilociiculcr, N. Y. Iliuder and hole* In Icavei Patented. I OHM 4l"i46

/>fason C?fy 2)

City We// /Vo a
JJfJ4.rl?.^

Top cjs/rxj J$ ba/ow f/cor

34-i'ffh of JZ-m.^^e
j'S'/x. ^^°/< tO X l~±-
Mf'4f\ of /0-in a/PA
/^" oiffJd. S".v jo^
lOtJi} j/t of &-J0 PJPC S-jn xhoC 0,1 bo/foni of3-i» P/Pc-..
Canvass &ac/kc:i~s Ju^r cjbo^e^j 6ff. d/>ovc <%/£// aboveshoe.
7Zt*) /4<M, f of aitft**

PtJMP

Z1 3fx of &' suction
jz's" of /y-csfaac #•/*? <t>a*
/ JO" ofr>u>>'P />£<JJ
3^f<f'fn of <?-/». OV. arid S-'/tj ID- po»]P coJ(j?»r? —•sercv* pip a

Top of 0/0/ jo-it] ccis>na 4^-f £

/fo/a r0c3}ti*c/ 7*° /&•//). dia ^ 3(of 6>, ///en PJ~'nt.+0 f-00
of /0- in. P'PC-

r'J&'sv/L on fi/cir- Zt, Jfjfl after S Ar-J 3fnM*W*
of a/I *va//j.

//oU f/Z/ea1 fo /foz' wifj, *6Jua c/aj 'j»?xcd wM #" l>i
o/rt/ xcaJ be/a*-

vvfr

njf? /£&# Cff, fafoAt */>

*

ub11 1;, Mp'ilc Luiputali Iluuliijater, li. \. Hindu and bolca ill luutca I'Menled. I UK •'. 4l(i"4H

P'/oson C/ryt Cerro <jorc/o County.

Cj/y We//Ho 8
Jtity 15,19&—

Trims' . ,c*r *"y****jk
3~]o'i± -to -hp of Joe//on fro//? f/oor.f/yeor a/crt &9.f7cor.)
336'ff' too of be*}- 33's" * horth *fsuch***
34#'-- of- ojrjme.io S", ZZ&',' of'o?r/i»e btjfsiJa• .

r4drjAd//Aii*v* ,00/6, 7*o'g^f traversed} liyjnm >Vajior>? /i>o ib. sv-i S°3t'

J*/*/o~' bo/foin of P P'pG - •sAoe and 3 cranvass wravyyers
?>?dcJ^e.c/ ?n . flood sec?/j cz/?ockcc/ a<re-ry v&y ' £-8.

36°" of 8 ' "?c/i c/.KSC-/>ara<z. Z>/scJhJ?rye vcrrJ/co^y a>e\*/>}
9/0 Wicr b ox . ,?J,ar,Jco»lroc'

W/cr- box / ///i X 8 X 2. ySftiateepen/n* IJ? across^t/fa be/^
/s?£ASi/i*/>.i7 pojrfJ) a bjj~ aJ- ^op of box. Tiyc> bo-fs/z *JAan2S
12 art*/ J'/J f/~o/y? C'iJ of £>»* r<?cc?»v'/jQ cJsjcsJiarac,
/£ Ao/cts Z"c//a. /»} each jbaffkplo/c. S/aaJ cO/>3tr<Jc//o/}

Po/np ,>"'c?<?rJ(?3s head , £»// driven from CJi'max ,£13- C»t gas
,»o<Jcl P 4J BlocJ/rcaM Ate J<JJ2£.
Porno no jy-s/ooe Ptjn>y> aassnib/y

Wo/er JevtrJ irtcasuresncrt/s by a?r//rje ana ae?ae

S/ofc wafer /evef o/ori/ig dr/llma =J-52-

a o^j/ic.

o4»s.

JXj/o/r? for SOn)p/<2 («lft//»qs) wooJ y>/onk f/oor J/H above.
no/urc//qrcutic/ JevcJ. £l. SQ tJJ (ciJy datum) aJ /^E cor,
of floor by C. 3. Prt/vAcn, Jes/>/. Mafar £k?y>J- c?/ a/. eJ. j&j. P. Q.

'f- Dnfa fr-o— Mr. 3. ftsi-qer.son cfucc-p/ as noJ<*J.
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Location:

IOWA GEOLOGICAL SURVEY

In Cooperation with U. S. Geological Survey

RECORD OF WELL

Town: tf r^^XA^^ (s wj jCount^^v^
r- *^ NhI rJeX^^C^ sec. U T.J_#_N.,R._?_W. Twp.

Well name and number Q {UaX. /^/6^?<n^^^^^^^^ ?P/
A -—

Owner

Tenant

Contractor tfWt. /\/X^>-?q^^v^ C^y (^

Address

Address

Address

Drillers

Drilling dates / /

a -116

Well data:

Altitudes: Drilling curb feet; Land surface ' IQ^S' feet

Determined by fHylmrAt,r CT-6- Kli*^ ^nmrr /9/^

Topographic position
T

Total depth: Reported _? 7« /C feet, Measured

Drilling method cCV^2-

Hole and casing data

PfiX* V<^^ ^9<^n 9*. fS^Z

Original depth to water

Source of data

Sources of water: Principal

Others

above

ft. below Date

feet



CASING DIAGRAM
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Date

Static water level

Measuring point
Pumping water level
Yield (g. p. m. )
Duration of pumping
Specific capacity

Production Data

Pump Data
Type pump Column diameter and length
Cylinder or bowls diameter and length
Suction pipe ~~Airline~
Power „.,... . Production g. p.m. for hours per day
Use of water

Dissolved constituents and properties (in parts per million except as indicated)
Date sampled
Sampled by "
Silica (Si02)
Iron (Fe)

Manganese (Mn)
Calcium (Ca) " I
Magnesium (Mg) »
Potassium (K)
Sodium (Na) " *"
Carbonate (CO3)
Bicarbonate (HCO3) "
Sulfate (SO4)
Chloride (CI) " * ~~~~~
Fluoride (F)
Nitrate (NO3)
Dissolved solids "*"

Hardness (as CaC03)
Total

Grains per gallon
Noncarbonate

Alkalinity (as CaC03) __^______
PH ' -
Specific conductance

(micromhos at 25°C)
Temperature (°F)
Analysis No.

Laboratory Data £.c*.+ tic* So%*$ 3<te)~3C\
Well No. Sample range No. of samples -f'~ S7*C '
No. of dupls. and cond. Washed range
Samples prepared by -- , , , ~Date £cf- /Z , 19 S'JT
Logged by_ Date"~p^j/
Correlations by Date
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IOWA GEOLOGICAL SURVEY

In Cooperation with U# S» Geological Survey

Locations

Town:
i

RECORD OF WELL

( IT E)
( 8 irjfCounty

t**JLt

t\!£fG~/l/»-iV£-Sw sec. j_J. , N. ,R. . % Ai^s , ,. , Twp.

Well name and number r-A, li,,,
• if. ..'——

amer ^r^v ^ r^y.
Tenant

—-

Address

Address

,v/5"

1

1

i s 1

|0
1

"T ""

i 1

1

Contractor ! - / <• • z
..

ThoR-pe. rVe.ll Co.
Address flfn^Vl//&i %,,$

Drillers

Drilling dates /9J2 -.- , < -V-. ^ ___

Well data:

Elevations: Drilling curb /f?£.Ji feet; Land surface

Determined by

Z+Jr/m- _

/V,V feet

feet

^4 £ aat

Topographic position

Total depth: Reported /.t> .-> V feetj Measured

2z3- /&/ .
- 2. -) ^ /7^^ . /^'^V

Drilling method ^/i/& /nn/

Holo and casing data Sf'.^.j; j.a±,„d f/"f /f's/**/^*^*- Mfi-ti.*
(.Give amount, size, kind, and depth of all casing; type and

- - —• •,'.' L. •-•<•' , i. . ; , - ••••.. i '., r ... '.r- -- . • ~ •
position of seals and packers; cementing; -how finished—perforated pipe, scr

— - , '. r- : faf A<<&3 "fcJt^t ^u^~.
— V. /,ir—r^f^vfr i 7wrirf <- —

r-<'r--y - rWrf ir , L—, far, --^'jr-j
gravel pack, open hole, etc) r-?<'UIlU ^CtJ^ Vd,../ ~-f^i.. +^c ., -w >J^<~i^-c£c*s^^ /37C:'t /4ZC; *?*+-&_
^•{^-c^/t—^^ , • r^g^ ,u,f ^^LuaJc /IS'/ to /3Y<3 $ $'a-<x^ .,

/ 3 3 J — /33* 7 abovep - ** *
Original depth to water ft. below

Original elevation of water level

Date

ft#; Source of data

Sources of water: Principal t....-.- f~ • Jtrrda .'* Others S-J^ ,,}//f.



Production data:

Static depth to water ^ - rem.^r-k*

Pumping level -.? 9 ,S '

/s~z

SJ4-6

£2.

__

vSpecific capacity o.s~

Pump data; Type pump

Cylinder or bov;ls: Dia.

Pover

Estimated rate of production:

Use of water :a~

Da*® July tr. /•?*<->; J„Jy sci v- /7 i*a
Measuring point

at

Column Dia.

Length

Airline

• \ >

UL£L

M2JL

_____

___l

g.p.m. 5-tUv. Zo™^.
__ ; t6_^,

g.p.m. per ft. drav/down; Temperature. ^y zU °F.

Length

Suction oioe

g.p.m. ior hrs. a da:

WATER ANALYSES (in parts per million)

Date sampled

Sampled by

Total solids

Insoluble "natter

Alkalinity (l.ieo)

Alkalinity (Phn)

PH

Fe203+ m203+Al203
Alkali as sodium

Calcium

Magnesium

Iron (unfiltered)

Manganese

Nitrate

Fluoride

Chloride

Sulfate

Bicarbonate

Hardness (ppm)
Hardness (gpg)

Remarks

____

Z&£

t

t.

_£,_£

0 1
_

<*-**

LlX

J±L

— _

r,ft-Mr.hc(>

±2l

—

JLfLL

-

_

___

_

JLA

i.l

i ;

;

1L2

—

_ii

6^

2. -1

___£

t/itf/ita ^/ft6 July'*,!*.
~'./3. faf^ftGca '

.• •-• -J~

±2-

_

jX

? / x-

680

t>

3lo

/9

J3~

<t. 3

0.5"

0.0

0.0

0.0

3.C?

S5~

407

>S6

3.3

Laboratory data:

Sample range ?0 O - JlUl No. spls.
Spla. prepared by ___ Washed range

Driller's log and cond. >. ,

Sample storage location

^ No. dupls. & cond«//<3 y.g

Insoluble residues: Prepared by_

•.lioroscopic study___ v c /

Gen. log

Studied by Strip log

strip log__

Correl. by

'

SFA/,rrs<



Measuring point

Datt Depth to water

Jtjwwi. A/Ml lUt

;/7-^ __-
7

fo?//3/73L

f
_____

If A -y; ,.*. r. cr

/.?/7 Sh/JL- /T

WATER LEVEL DATA

Altitude Remarks

___

^

_____

ZP- //£

REJIARKS

r1L& /j-y'.r swL-iLzf PL. z, * 2_ ^ f<s~<ip,m &/,

__

+ Arn c/zy/V /_T. /?-9

_

—,

—

__________

£c* •_y_-v

__ •'^C^f <<••*-

2Z6 <r~& -rt^L^-t-ufs ^-(t^J^-^L*
~

>f**rf-7



L

tboep:. brothers ?;_-__ company

Drilled for Mason City Waterworks at Mason ^ity, Iowa

Depth 1219'

i

Well No. 8 Kind of well Drilled

Size

Pipe

20"

10"

Record of Permanent Pipe

A ount Depth to
of pipe Bottom of pipe

99* 99i

361' 710'

Re cased by U3 in 1932

Kind of Soil or Formation

No record of formation as not drilled by us.
Air lift

-•rora Thorpe Sorthers Well G©« October 1937

Depth to
Top of pipe

Surface

3*9'



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves Patented. FORM 4]f"'46

fY/asoo C/,yt Cerro <3orao Caun/y.

C?fy We// Ho 8 \
Jiffy JS, //-

rD.JUS' yet?
3~}o'tl -h fop of ^uc/jon Troj./ f/ccr. [f/oor effev. SS.f/Con)
336'ff" top of be*}- 338" =J=c^Js *y su<z+to*
-?4 of cjjrjthe. ZZ&''' ef o'/rJ/»e od/s/ck:

r4o,jA4llttW,f /00/s, 2SO'gay* (reversed) __/«* v/asicr* /So ib. 3 4-b 3a3c

J*/4-8 bo/rD/r: ofp P'PG ' ^7°e otd 3cTomr£tss wrappers
/v_/_t__^s_/ J* . fjcccj see?/j ^<zckc-c/&se-ry \r£?y ' £.§.

3'6'?" of 3 - "'^> affjc/iarqa. D/^chaiye verf/caffy dovm
Wtx> Mcr box. u ^^Jxsnd cc»ir^'°n3

W/'e/- box. J Jj/l. X S X 2. sSfUorecoen/ncj JZ ncrosz^?//$ jbe/c»s
//JSOJurttxo poirttj a bar 0/ fop of box. Two bafP/e^As/rss
JZ ar)<^ J''// ffo/y? and of />*» rece/v/ha -^j-rAsv'̂ c;.
/d? //o/es Z c//a. in each- /bafffc pJa/c. $/a<*J cc/>strac//o»

Pdnjp- Peer/ess /»_-_?_/ , belt driven from CJimax ~ng. Cm
model P 4J BJuc^rrcaM s/e J4JZS.
Pornono jy-s/aae Pump assa/niJy

itfa/er Jcyerf measuresne-n/s by a//T;n£ and aaae

•5/o/ic wafer ,&•»/_"/ cfdr/ng cfrij/ina =JSZ

DoT^c/m for sompfs (cttf/trjgs) wood"pfonk fjoor
na/ui'c// qrcaneJ JervcJ. £/. -5-5*97 (a/fy datam)of PE cor,
of ffoor by CB.P&fzJjcn-j Jvpr. */&/<:/• £>cpf. cr\al. _r/__y.

-T'Dafa f~c»> A/r. 3. Sai'ae^o/j execpf as nofe?d-



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves P-'cnted. FORM 4jr>«*46

v~/

-son Ofy

City We// AJo S

r

\C/f3lHG
Top GOSJS& /.'£ ba/ort fJoer

34-fyy/f of fZ-in.^e
j's'f /?/pp/e jo x r£
4f
f'4-' aA &-U f*
JOi/i) ^fx of 6~"> fpc* 3-in s-hee on bofre.nt of &-/» p'pz*,,

>ss paoiz.e:/~s Just <dho^e^j 6ff. dbovc .<£<£?f/ above.S
TofaJ ff'U f of oJJff

7>

Shoe.

Zt _y_ suction
/•/ of Jf'••• S\/a baw/r

3'54''fjn ef '?-/» •OH. aiocj S-'tn J£. PO>r>P cojo//)n -^cre-ysp.p,

Top >f *y JO-ii? cejsina 4^J/3

/fe?/e .rcvawa.a/ fo /&'//?. <dia /o 3/of (fj the?} '4-in. to/op
of /O- }r?. P'Pc

~JJS ' -5*V_- 04 PfUr- Z/j Jfjl *ffcr £ tir~J sJ?tjfdt*vvK'
of\afJ wef/s-

/fok fj/fj f ffoZ' W?M "afua c/ay 'jn?x*J Iff, ••/•
iS/ue *:Jii/"jj s/;#jk ao/rjncjS. Phe <S-/n cds?n$ /<*

'&? jfia#t C.3.Pb/<zd/?xl



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves P"'ented. FORM 41nJ;46

W

P/ason C//y
y/c/l vfo. 3

,m/ne Wafer y/afer
Lev*'

j J-J3
*

. I-ZI

. Z-28
'. Z'-zq

\z-3f

Z: 35.

v;.3

r.io

4; w

3-co

S'jo

\i> •*•*

2D3

30 <*

2S?

W

lo<y

2-<?f

5»n
ii__J

Prod.
••

zoot

$20*-

33ot

v If
Pi

I
f

J% S)

~

3

Jd/y /b,/?44 .

Star/
D/scJ?orge rSorae
33roA<s socfonj

ft.

pj.

SpHRf

• ' dl/nafo5Jc '••••: fat '/asfcc/
73

_3

Pi

i-Z

:•

0



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves P»tented. FORM 41 f">46

Pfasos? C/fy

C,fy vfe/J f/o a

7J/T7C? It/oi-er
_ averI
/OS/da
a'f/p*

JuJy /£'. TOO om
JO-So

•

iZ-OO A

Izq:

II oi

IZ -OS

JZ--J3

iz-js

,IZ:lo

'Z-3c

/z-4s

poo

J:Zo

. P54

J:S6

P,q
J.Sf
Z-oo

jsz

I ZS~

13S

ZS9

ZL£

ZJo

zyic
Z8I

Z30

Z9c

3 33

3J/Z

<3.4st

. Z-/o

. Z .v/ ZZ3 ?

Z--0 HolcZ

,z--2o no

Z-3>S lt>l

y/ofor
jLsverl
owfs/de

J97
J 96,

If*

/??

laa

J9f

W/'er Prod

JQsad o.ppf

Z ?3.a

1% 7Z.5

lh 64.1

1% 7Z. S
7Z
7Z
yz

ijk ~JZ. 5

i% 7Z.*

Z'L J36.&7

zU //7-22

2fs JOS

'7~Gsv7p
Air t%.G
fa/irst't/eff

6S

H
as/.

PeasurrJ by/&• Be/yes^

Vtafc ftinttitig inio hok
rirtJ garden hc&K..?&t9f.

Sfarfpaj»p?

coler-

Vtofer J/ybf rusty A
?I30 PPM. J&o ti">j
PUfiiphVQd Merer iek^ff.

\r>r/Jlers rvad/Hjs
J y\L\ /rio

6$ £S Wafer cJearinq
„ - /•'• ^/f/.feA70 65 fun-ftelZf?/;

Mot1or speeded up

•cr S°S J?PM

70 ss'/<f TPermom "<7

Bcw/t:^ -frtjf*, wat?r

y/ofe f°: J'Jr- Bergcsor-. raffs awnier. ^Jiffwo. Sscona motor rpm £Z2



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves P°lcnted. FORM 41f"»46

Z-35

: z;3-

•Zfl
\ 2-38

2:41

\Z#£
PL-.4J,
2:47

. zsi

3:0S

3 do

3:>7

3-If
_ *—•

\ 5:1Z.

3iZ3

3:^

5-tS

3--2L

. 3:3c

,i-5S

3Jo

,3+r

4;
4<I8

t\l1
/f-iic

ZJ6

Z4S
Z6I

235

ZJS

3oo%
3 25

<3 48

<-Z48

3 OS

Z<,8

3/_?

3zl

32Z.

3Z3'

3U

3 at
325

37JT

3 27

a a,

ZSo

ajar
ZU-o

2.31

I°S

iyg
11*

jp

1 —
Time rtatffr Itfafer W/er Prod. 7c;.

/.etv/el lave' /?ead OPM ' .
>»£' oofjide P rM

JtdyJb-jJlf/L

3f~ irAi-L

o sfar/cd

I Yar/ejbfc spsci. £<p. /_
\ke*ppa,np /jna foJj.

ffeor troe

/*/ofor speeded.

Z% 157.
zU ay tif4 p«">p ppsf

J / 08

ZJ:

Z- fS.c} 74 3S Thermcm P"t O'ify tt-fcrmon
Z/s
Z/y

0 Broke Suchon

P/Cikcd op yvansr again• .
0*

zU

ifs

1%

in

yo

81

ifr <?0
I Ji
lls

iffs
fc

lit

f
lT

BrcJze sucf/an

P/cf;ecJ op

7S Srfz BoiJ) iixo/•
Jd..



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves Patented. FORM 410«i46

P/ascr? C*fy

Ctfy PVc// A/o. 3

7J~me Wafer Wa/ar W/ef Pr-od
/Level /Level Read G.P.tf
jnssde odf^ide

JJ--.ZZ

4--Z3

£:cc

S-03

5: IS

S'.lo

5__

S3C

sbj
S&L

b3S

5\4Z

5;^

odd-

Zoo

I zo-

1 S>$

;'

Waror cfcudy dunno *5u/~aing

i

•Stopped pun-1

fljetor z/ar/eeJ. ^^d
rr Jt/c/ion $ sftoi

Off for ^vfrA
Pomp 3farfed fast fcrfjj
SrcJzc: 5u<etu
Pan;p ^tor/cd

Po//>/p J7_7/ '̂
<_• ^<jo/io*y

Pijn/p cddH-
BPokc .j<V-7.

farfed

gretc josf

Pairp s/arfed
YJafzr ar^dfsc:J/arcje
3re/ics cuct/cn .7- •

dc.



John C. Moore Corporation. Rochester, N. Y. Binder and holes in leaves Patented. FORM 4]f-«i46

Masot} Ci/y
City WofJ No 3

7
Time dafer Wafer Vfier Prod. 7c»>j>

">£ petes Q w

Je/fy /6, /94&-

.

l-.sx

Sds

f'.OO

Uus
\ 1-3C
. f:4S
jo-.oo.

JO:/5

JO: 30

JL OO

J13o

yz-oo

Z-30

/••oo

J-30

1-31

Z7Z

3/P

3ZZ

3Z3

o'/B

330

330*
271

331

330

330

3 3o~

33 o

33C

331

331

330

3ZH

33o

iW

jysa'
iff
t ft'i'

J 7?

Zoc

&ci

ZCI

Z(Pl

zoi
ZOI

ZOJ

20/

Zoi

ZOI

ZOJ

Zci

ZOJ

20Z

ZGJ,

Zk

z

z

1
z

z

Z

z.

z

17s

ite
IP

i»
1%

l7/s

m

UfXZZ

9Kf
1-f.J
18.,
7o

7* .

P

9o

fo
8(o

61

?o
?0

V/Htpy
full 75/t>s for aoouf I3h hrs.
af /?* 9Prr'.

- f£4 >p». Pi/„p no?

~,p«. P»/»p /2l2JU*i

Considerably cfffarc/ S'ZS
~}c £4' /to odor

izssr

if SS'/+ No odor

77*'ssff Wa/erc-

7f'&°

SSff. s5amp/e O'Z3T
\5//dt c/otrvn ro Sura*

/•So

/•si

J\5l\4o
Z\o/

Z-OZ

Z\OZiSQ

Zyo
zu/
Z-/Z

00*

ant

3 00*

3farf
-D/scAorge

•Per;

Sargt

-

i,1
'•



9-280
UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

File No.
Washington

District
• r o 6—9333

A/o«& - £4 '
JP

f/fite.

T/Mt
_/jK«. Pt

4ft
. / -/*.

t

I

::-'•.. / /-i-a :7 •

J.

*£T \ is 3
'

?.7_, 5"/ 2-1-7 (»_T

/0:o7 •_:>' ^9

fo\zS //0
- / fcj

l/i/S .

ft',3d 175

$b /*r I •
-7 J

r \ . • :':•' 7<^

/.*3_J Iff
/ •iS

•" Wj 76

i • - 2^>

. \* 3»y^r ^ -/ 5"

L/Vd • '

</',/$ -

7^ n T'r
sCttae 4/6 3 _?

rr>.

ex* /'• • 0 /AJn ^fnPta. •-</
«fe*o 4-W,5" /. _r - 73

</:•_.) </l>SS "z.S" <r>5

<{{'_£_•• V&&S 3-$ /

'iiiy.'G 4bt^s° 5.15" W.v 50

^:_f PftP. _.s- 72.. V #5

5;a? 5/2.5 ^_r 10.3 1?

5":zo S2VS :



- -
•

. .

Pay/, I
We// P'c 3.O/y

•

Lzte -Wafer

»

-

Pumoi/m
-

•

•

•

'



.

•

C/'/y

_w

•psecJ

7

8

3

res

ZJ»t

3

3

B

£A ofp. ,..;- /. e

YjpinQ. r/'o.• i

/? - c"/r/ ^// /J_. 7/ do 2 (i-oc- 7?JC asO, £_&/_! /a eod </oby)

2-Zo JUtfi

2:'fo /66>'5$f

^ 3'.CO ?u'7"
-s 3l2tf /4_'_?"

/

f25'<^"

*

N
*

5epf W ' C~/'/y/ Wefts 7 4 9 pump/nq 3 4 fo rcsf/nq

•

/ / / ft '

Jem- Pet d/ar/r fo pr»-
3-/3

5
. 3 2o rjc

5 30 /?o'0%5
« 5 4o //.

3>£0 po'/o- IZl'c'fs

^v

?/p?i



MASON CITY, CERRO GORDO COUNTY, WELL No. 8

A well was completed in 1912 for Mason City by W I Thome, of Platteville,
^onsin, in Jordan sandstone, wiJ. t Peter sandstone at 800 (?) feet.

The diameters were 16-inch from the surface to 200 feet; 13-inch from 200 to 960

'; and 10-inch from 960 feet to "bottom. The static level when completed \
82 feet.' It was originally uncased excr-pt for the first 20 feet, hut no- ars
to • - first 200 feet with 1'' and 100 feet of 12-inch ahout 600

feet down, shutting out the shale above the Saint Peter sandstone. The cost of
the well w«

In 1932 this well was repaired by Thorpe Bros. They found one 12-foot length
of 16-inch cast iron pine at the surface, seepage and caving "below. It was roamed
to 24 inches and 100 feet of 20-inch steel ca.sing filled \ toncrete put inr us-

!>ns sand and HE it. The 10-inch casing was found at 608 feet.
About 100 feet (4 1 re in very pe were pulled. Llore •: •

not he pulled, '.rilled out. Three hundred i feet of 10-
inch steel casing was reset, which footed at 800 feet, and this appears to he the
top of the Saint Peter sandstone. The well was cl p and air lines replaced

: 400 feet of 8-inch, and 378 feet of ich. Thorpe Bros, w
$4f500.

oil now is as follows: 20-inch steel . from the surface to 100

feet; 10-inch steel casing from 440 to 800 feet. On Septeml 1932 t ber
stood at 155 feet. When pumped at 98 pounds pressure, the draw-down was :t.

Pr-o,/ Oof43 of P/r. Pet-Cf P. /tykw*
fisr-rYier C't\y Ptnna<ye r~

Pro/n aoove:



COPY

STATE OF IOWA

IOWA GEOLOGICAL SURVEY

GEOLOGY ANNEX

IOWA CITY

May 18, 1946

Mr. Carl B. Patchen, Superintendent
Water Department
Mason City, Iowa

Dear Mr. Patchen:

Your letter of May 17 reached me today, and I am glad to learn from it the
most recent developments in regard to the drilling of your No. 8 well. I will look
forward to receiving the bailer sample taken at 1445' and will get a report of
the analysis back to you just as soon as possible.

It is quite understandable that the drilling contractor has decided to case
the shale section that has just been drilled, and as you point out, it will have
certain advantages for our purpose. Since talking with you yesterday I have spent
almost a day reviewing the information that is available on the geology and water
possibilities of the rocks below the Jordan sandstone. Enclosed is a sheet showing
the succession of formation and members already drilled and to be expected. You
may wish to keep this sheet handy for ready reference. We have studied the
samples from the No. 8 well for the interval 1225' - 1410' in depth. The dolomite
to a depth of 1325' is typical St. Lawrence. The dolomite and siltst^ne (siltstone
is an extremely fine sandstone) from 1325' to 1375' we place in the Franconia
along with the gray, pink and brown shales (1375' - 1410') containing dolomite
partings.

From your oral description over the phone, we will probably also place in
the Franconia the shale and limestone which you reported to a depth of approximately
!/»/<?'. The underlying sandstone which forms the present bottom hole formation is
probably Ironton (lowest Franconia). Normally the Galesville sandstone immediately
underlies the Ironton. The. Galesville sandstone, as you can see from the attached
sheet, is the topmost member of the Dresbach.

As already mentioned, our estimate of the thickness of the combined Ironton-
Galesville is 50 feet, although there is a good possibility that it will reach a
thickness of 65' - 70', and contain some shale. For your information alone, this
sandstone is supposed to be the producing formation in the famous Murray Iron Works
well at Burlington, which was drilled a few years ago by the same drilling contractor
who is doing your work.

Because of the potentially great importance of this sandstone, I should like
to suggest that sampling of the well cuttings be as complete as possible. This
can probably be best accomplished by taking a sample each time the well is bailed
and marking the sample for the exact interval drilled.



Mr. Carl B. Patchen -2- May 18, 1946

It will also be important to establish as definitely as possible the
mineralogical character of the water, the direction of flow, if that is possible
to determine, and a relative estimate of the potential quantity. It is entirely
possible that you will not be able to get any data at all on the last two items,
but I believe that if you talk with Mr. Bergeson that you should be able to get
an additional representative water sample. Purely as a suggestion, you might
caution Mr. Bergeson against the possibility of raising the bailer too fast, so
that water taken from the sandstone horizon is not replaced by higher water as
the bailer is taken from the hole.

Beneath the Galesville is the Eau Claire, composed of green, gray and reddish
brown shales, generally containing dolomite and sometimes siltst^ne. Based on
inconclusive evidence, we expect the Eau Claire to be 150' thick, but it could be
25' more or less, i.e., 125' - 175' thick and still be normal.

Immediately beneath the Eau Claire is the Mt. Simon sandstone. Drillers and
drilling contractors often refer to this sandstone as the Dresbach, although in
more precise terminology it is the lowest member of the Dresbach. No matter what
it is called, it is from this sandstone that we all hope good water in large
quantity can be developed.

The Mt. Simon has been found to rest on pre-Cambrian in all of the instances
where the base of the Mt. Simon has been drilled in Iowa. The pre-Cambrian may be
granite or some other igneous rock, or Red elastics, which are loosely consolidated
sandstones sometimes containing shales. We surmise that granite type pre-Cambrian
occurs below the Mt. Simon at Mason City. The pre-Cambrian top surface is highly
varied. I would not dare hazard a guess on the thickness of the Mt. Simon. As
a matter of fact, the pre-Cambrian may be so high that it completely cuts out the
Mt. Simon, although I would not expect that to be the case at Mason City. An
old well at Blue Earth, Minnesota, reported granite which would occur at an
equivalent depth of 1825'± in your No. 8 well.

Water from the lower beds of the well at Blue Earth just mentioned was
reported to be "somewhat salty and hard," and the well was plugged back and later
filled back so that the apparent lowest water producing formation was the sand
stone which now forms the bottom hole formation in your No. 8 well.

This letter has turned out to be much longer than I had originally planned,
but I am sending it on to you with the thought that it may be helpful as the work
progresses. If you have any questions, please do not hesitate to let me hear
from you.

We are sending you two crated gallon jugs for future use.

Very truly yours,

H. G. Hershey

HGH:3H
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STATE OF IOWA

IOWA GEOLOGICAL SURVEY

GEOLOGY ANNEX

IOWA CITY

Cambrian Sequence of Rock Units
expected at

Mason City, Iowa

Trempealeau formation
Madison sandstone member ) Generally referred to as
Jordan sandstone member ) Jordan sandstone
Lodi siltstone member )
St. Lawrence dolomite member

Franconia formation

Bad Axe member

Hudson member

Goodenough member
Ironton sandstone member

Dresbach formation

Galesville sandstone member

Eau Claire shale and dolomite and sandstone member

Mt. Simon sandstone member
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F. C. DESART. city auditor

PEARL B. KELLOGG, CITY CLERK

C. E. CORNWELL. CITY SOLICITOR

H. E. WOLFE. CHIEF POLICE DEPT.

JAS. KELLEY. ACTING CHIEF FIRE DEPT.

DR. J. W. LANNON. HEALTH DIRECTOR

CARL B. PATCHEN. WATER SUPERINTENDENT

W. W. WEGNER. CITY ENGINEER

C. W. HAMBLIN. BUILDING COMMISSIONER

May 17, 1946

CITY OF MASON CITY
IOWA

Howard E.Bruce

MAYOR
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COUNCILMEN AT LARGE

H. H. JENNINGS

E. J. KELLY

COUNCILMEN

S. W. LOCK. FIRST WARD

HENRY RHEINGANS. SECOND WARD

FRED STEFFEN. THIRD WARD

E. EMIL KOERBER. FOURTH WARD

Mr H J Hershey
State Geological Survey
Iowa City Iowa

Dear Hersh

After I talked with you this morning, I had a long talk with Tom
Thorpe. As I expected, he was very anxious to run the pipe in
before going through the sand. This of course will give us definite
information on what is in the sand and may work out for the best;
however, it also may mean pulling all the pipe and reaming the hole
out to 10" at a later date, nevertheless, he was very positive and
under the conditions there was not much I could do.

We took a bailer sample at 1445' this morning and I will get it
expressed to you today.

I imagine it will be a week or more before we get the pipe set,
but will keep you advised as to the progress. Incidentally, it
might be of interest to you to know that Thorpe dwelt considerably
on the Mount Pleasant well and suggested if Howard Green, and some
body else whose name I did not understand, had not been so anxious
to save money and go on without putting pipe in that all would have
been well. This, of course, doesn't exactly check with what I had
heard. He also seemed to be of the opinion that we might run into
chlorides in the higher strata* rather than in the lower formations.

Would appreciate a note from you on the water sample as soon as
the results are available.

With best regards, I am

Very truly yours _
CITY OF MASQU,

C ^Patchen, Supt
Water Works

Just spent quite a while searching for a gallon jug. If you

have plenty on hand could you send one up because we will surely
have occasion to use it before this job is over. Thank you.

C B P

P S



Mason City (CERRO GCRDO)

Measurement of static water level in City Well No. 8

177.59'
S.W.L. = i$m$b feet below top of plate over casing Qt hole on /.est side.

at 2:05 P«m-« July 10» 1942

Airgage reading » 68*

Recorder pen set to conform to measurement of electric line.

O.B.P. and K.E. A.

7/10/42



thorps .;:• Tj;i ccKPAinr

Drilled for Mason City Waterworks at Mason City, Iowa

-"ell So. 8 Kind of Well Drilled Derjth 1219•

Size

Pipe

20«

10«

Record of Permanent Pir>e

Amount

of Pipe

99«

361'

Depth to
Bottom of Pipe

99«

710'

leased by us in 1932.

Kind of Soil or Formation
iw m • ii •

/4» h io° to -top of i2-\:j coji^
ITo record of formation as pot drilled by us.

Air lift.

Depth to
Top of Pi-oe

Surface

349»

2 !/>" ^,,R

From Thorpe Brothere Well Co. October 1937



YHOBPS 3H0THERS yELL CGMPAKT

Drilled for Mason City Waterworks aj Mason City, Iowa

T?ell So, 8

Size

2-*8i

2C*

l0»

Kind of Well Drilled Depth 1219*
.' ••'

Secord of Permanent Pint

Amount
of Flr>e

«M

861*
"X

J

Depth to
BottoH of Pine

93*

710* ,

Depth to

go* «* gfeea

Surfact

349»

'*~m f* Hecased "xsf us In 1932.

Kind of Soil or 7ormatlon
i*»«—w^. i«.i i '• ^ in ii ii

Hr \\olB too +c 4*je> »
So rooord of formation a, not drilled liy ut.

Air lift.

p 12"^ COS) ^5
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