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Location:

Sown: M/, g/gagg^

IOT.'A GEOLOGICAL- SIJKV3Y • W-/P6 8

RECORD OP WELL

(IT-E J • -.. ... ,
_( S_W ):County /-/eM£a__

-• -• - -E. 7 .
A/£& NW'4. NB'ti aec.jM! 7/ N.,R. £, W. Cevtee. Twp.

Well name and number A//, P/easa*,/ £,/U M3// /i>i^
C//y <a f yff/f /:>/£#S<*+*/' Addrefss

Address

Owner

Tenant

I Oi

-S

' H<?W*ft,n /?• C?re<rn , Fnatr,*^*^ ^-V^a- frontal•*
Contract;or T~/70/?P-e. /3/?QS. bVe// Co. Address ^^ //<p/a/<?3 /auigj

j-

Drillers £^ >£/*&»? , /£/ /0fes/, />y /^c O/Zew
—• -7" 7! ;:. • ••/' i /—-—7r; — t*

Drilling dates JjgyjUAa&U •/, /9VS' /& Maec/t /-f, /?V6
Well data:

Elevations: Drilling curb 73/, 7 feet* Land-surface 73 ^< 3

Determined by $pje-/f /eUe/* Au //tf/e #/&/^5c/£•£//?&••
Topographic position (Jp/g^,^/ •• •••

Total depth: Reported # ^ */&" • -feet,' Measured' 2,6> i/8;0'g' •••

^,v C«/£>/<£—/-;;^-?//^a/^/^ jPA.yjs-J ' ^'c '/-' 7^ / 36Q' Sac rem^3 r/f--
Drilling method "'£?z//?/e. /-oS'/ •••

Hole and'casing data' $<ee c/^'hjca^

Original depth to water

Original elevation of water level

" '. '" ' above

q ft. below Date

ft.; Source of data

Sources of water: Principal Csim^.^n r/*,/* y-^g t Others

.feet

feet
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Date. ApH/ L2±&_Production data:

Static depth to water /-3J~- ? 7
Pumping level /s/ ><5~

'.ieasuring point S.-X-$~' rt/>» V<" f~<?,/*"/ A&"<=-as/ny• s

at

/*,?,<?*.

Specific capacity g.p.m. per ft. drawdown; Temperature 7£ '^ -. V

Pump data; Type pump.
Cylinder or bowls: Dia«

Power

Estimated rate of production:

use 01 water-

.Column Dia»

Lencth

Airline •

Length.
Suction pipe

.g.p.m. for

fit
Aor. rt /94A

'l/Y,F, Hfit's.

—/f; 9/Q
22-

j/i .

WATER ANALYSES (in parts per million)

Apr. Z /2-fCDate samples

Sampled by

Total solids -

Insoluble matter

Alkalinity (ifeo)

Alkalinity (Phn)
pH

Fe203+ J&i20j!+Al2°3
Alkali as sodium

Calcium

tsagnesium

Iron, (unfiltered)

Lianganese

Hitrate

Fluoride

Chloride

Sulfate

Bicarbonate.

Hardness (ppm)
Hardness (gpg)

0

fAJitf ZJL.

*4

f\f? ?

AJd-

/36

2LX

o.z

-Ll

/, fr

\T?/Q

33ff8

ZC(

Z/J7

'h/.r-./7,<2/&.

£2.1

0

4/&*fl6 2£Z.
U—

"•S6h

LUL

31

O.Tj

sf$-f

2.7 7.

._

May ^ W6

J2.

J&2±

0

'$&/& 2LL

<r

^6~^

/ef

_22_

'CO

JUL

MJ^l...

/3-f

.f-ro'

P .CjT

J??f

^L^L

hrs. a day

Remarks ^L/JiuA-l. <?(*">fid, MZfi'&Ar\vi*f&T}yt- .•# ?,I<;</•«A*<r- fcA-i^f^/"'/j^V J//jsx>A^'.«a
r=r.pyyy

Laboratory data:

Sample range o- Z64&~ _No. spls,

Spls. prepared by ^(jti^-f s7a*yWashed range

Driller's log and cond*

Sample storage location-

No. dupls* & cond*

by _

Insoluble residues: Prepared by

Microscopic study //• • •/• >/ ••• <.n
Gen» log /--"

Studied by
strip log //. 3/.1

JBtrip log

Correl. by **J>£*.^>/JJ



WATER LEVEL DATA

Measuring point

Date Depth to water Altitude Remarks
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Boimlts of Predaetlott Teat and Shlorid©
ea

01tgr of St. I'leeeast -Sell 4
tit. PlecuKait,Jam

April, 1946

S?^f' i«& 8g 8$£ See. %t.n%*<&, 6 »♦ Oeat^ tap, Henry eotarty.

tatt$$ttftrr. Sharps Bros, fha^SaqMry Bes boom,- Eose»
m^smmi Jtard mt aresn Efcglaeeriag Ooapfiay, fedar Sseldo, Iowa.
taltyffWt.. 6i# Mm, Say IcQrow end ?at fleet. ^^

|«^« %m foot beto tap of SCM&eh pip©. (By ife^e jBeaaSSaeat) *»«•';

S*3*4! !? fee^ of 3®-l«eli eacpbim >®m 0 to 50 feet. ) (teseated la
•VjM*ijMMf ^^mmttvmQfrtetmt* rfreTbetfeaBto

fc$ f©ot 0* SJ-iaah pipe «$;*»; ^inehhole frea 0 to &$ feet.) top t*to aest
||0*a» ^ a^-teflfe Uner mt 1» I9»lneh holo faroa 2248 to 2438 foot.
leww et bottom ssad top of Hoof.)
J^W ©£&&-&»& liner set in15-inoh hole eaad into l&-iach ltaer from
8405 to2S84fee*. {She© at bottomsad top of liner. Burlap crasser
a^r top &ad fcotteia of liner*) w«*
64 feet of open 12-inch hole fraai S5S4 to 2&JB feet.

To^ PttDipj Turbine ptpp seating, 277 feet fcel*r%p: of 5KMa«h pipe with
_^ m foot of enjtlsa pipe. Piasp.pe&eyed by Mob©1 englae sith bolt drive.

Fwap bases A opeelai pw$ bee© me ceaatrtteted for tola tost. HFho holo for
the pimp head wo® offset to ©a© nldo so that the poop vmO& b© soar'the
mi of the 20-laeh pipe. Author hole *«8 eut In th© puap base to all©©
e bailer to b© lowered Into &aa sell at iay time,

Bailw* She bailer used to oolleet water eaopies ©aa 4-inchee la diameter
ead $9.3 feet, lea$. Ball typo waives were I» pl&oe at th© top. and -near
^hottest of the bailor. As ^0'bailer was lowered is the wetoj? th©
gl© tsar© raised off the"ami liihlehallowed peeeege of wetor thrmigh th©
osillei?. ^hco caaliig up the halo the balls rasuM aeat and t»ap th© estor
la l&o teiUo® at th© polat whoye th® bailor wasstopped or ^?g©a, 2he bailer

•ym- tied trtaie aead Hue of.-fee 'dvJIUttg rls- %o aaa^lo froa the hailiv m&
cenooted thiwutgh o topped hole 1st nail of bailor atemt 3 feet from bottom of

. bBHfia?f

Haterlevel csajtm-eaentss fhe wfeor leval la Sell 4 ©as roforrsd to the sio of
^J^SPJ^y® f®*? Um toswtgb wM.«S. the baUor vscs iaBortsd at an elovaUong 2^25 fast above th© top of th© 20-i»oh pipe, ^ovawon
J»e sister level In Well 2 ms reforr^d to th© plate over the castas. 1.22

;Jlert ebovo «io pan© hoaoo floor and 1*7 feet below the iaeosurlass^lnt for
.' ^sH 4«

Biaoharga mewouroiQQatot ih© di@oto»g@ fr#m ©ell 4 KeMs oeBsured tdth a^<*teBaals*>
bffla %po «eS» idltt baffle plates* - *««s««w

?©Bperat«?0 mensuroaenfcsc ®»© te®p©rotttre of ta»e tfater froia Well 4 to© measured
et the end of M foot of 10-loeh dlsohBrg© pipe*



V

April 2
Hi45 en
llt54
12800 a

iatio
12«U
12812

U33
1833

1839
li4&
1*49
1»50
1:51
ls09
ls0.
1*54
xm
ls56
1«57
l»5®
um
2500

:uos

2805
2l06

2814
28319
8*54
3814
4«51
4454

J/7857

Beaalta of P)*oduoUen Seat @ad Caloriae Stadiaa
oa

City of Mt. Pieaaaat Well 4
Mt. $£eaeaat» lorn

April, 194a

Bapfe to Water Temp, of Depth of Chlorides
(fast) Wats? State* Sample

WoU2 Well 4
mil 4

WoU 4 (feat) Million) Remarko

134*17

1&»25
162.43
1^.9

l#?«$9
163.14

M9*40
U0.00
137*50
126.G1
136.53
136.35
136*34
136.05
135.90
135.31
135*77
135.60
135.52
135.56
135.38
135*91
135*24

133*S7
133.63

133*74

15a«74
152.72

153.11

152.04

153.95

152.89
152.95
152.63
152.64

152*42

Sissaarge 155

1839
§437
2640

399
3S4

WeH S St 4 sot purap-
iag. Water level
in Wall 4 deceased
teeaaaa© of m&&? water
la hole*
Started piling Well 2,
by air lift.

Dieehargo rat© at WaH
2 eotimatod et 165 yol.
per minute. '
Water S%ple fram Well
2*
Stopped puapins Poll 2.
Heaovary asatiuraaento.

Water dirty*
Water dirty.
Sator dirty.

i/ Tho stater asapla eolleeted from the boiler to detesnine ehloridoe was appareatay not
r«ipreueatatlvo of the rnter at fee depth to which tho bailer «a© lowered, She bailer weo
brought «? tbc hole at fee rate of $ feet per see* or faster. She ©©apis paa aolleated
frost fee aaite after lotting th© laater flan1 oat the tapped hole for leea then 30 sooontio.
fcator teate shaded that bringing the beilar vsj> fei© fast oowaed a fluttering of the lonor
toil wive or both ball velvet? -bieh ponaittod water to enter through fee bottc® of the
bailer a® it wwa* «g> tha hole* Tim i» '«b tea? part of fee balle* wtapr aas preeeat
vshioh viae plofcea wp from a depth of 1300 feet to fee water sarfaoe* tator by bringing



£tt» JPleasaafc Bell 4 Page 2 J&ril, 1946

Hiaa
Sell 4

Septh to Jeter ?«sp. of Sepfe of Ohlorideo
(feet) Sator $&tsr Sample (Parte per

Well g Tjfoii 4 Well 4 • (ft>at&. «Mi% Ifemarko
ap fee bailer: at a rata of 8 feet per aeeoa&\air leas' til flattering aaa stopped

saspiaa sw® aataiaed.
ii«iiii>iii».»n

GtlS put

9*34
9;36
9t40
9s45

9*51
9*53
9*56

1010

10tC3

10811

10:30
10933

10839
19831
10834
10:35

10841
10S44

i/iiaOO
11307
lltlS
llsSl
11*89
11:?1
11*36
Ut40
11j50
11?55

12890 m
April 3
12j21 ea
12*23
12830

370

370

435

435

435

435

435

435

m

cm

%f Sea ftgalft 2

134*61

134*73

135*^0

135*09

135.14

135*59
135*43

136.02

136.20

153.33

159*97
160.50
161.61 5S°F.

162.96

163.33

153*37
153.60

152.30

154*03

155*80 69*

155.44

154*73

154.23

153*44 73*5°

151*80 74*

74*
159.45

ISP

74*

74*

74©

Blsoharga 339

**l®ohQjRge 139.6

MschGv^o 15^4

2640 3^0

Discharge 3755

S8S0

Started piusping
Well 4
Victor dirty.
Water dirty.
%ter cloudy.

Water very dirty*'

Ponpins level .raised
ao auddy water v,-co
p&aped eat*
later vary"• dirty*

Water alaarisig sosa*
what.

^ater ©leering eaae-
ahat. '•'•'''!

later elaariag ail#t2y

Air tsBjperatwe 35°^*

Ifetor dirty.

Water cloariag oliahtly
Piaapins rata increased.



Ht. Pleaaaat Well 4 Pago 3 Aprils 1946

S^aeaarga Sepfe to later t<&ai>*-.of /Septa.of.
Well 4 (feet) %ter Water&s

WeU 3 Woll 4 ;«&! 4 (feet)time

1:00 oa
1«05
1*30
KS&
1850 ©77
1*55
mm •; .

am '

'&&'•••'-.v- 630

i/zm
2*58 ' atw

3*0f
5##** 0. •
3t20 ..."
3*SPfc'
Jt2f' '••'•••
^ft7-,: - 767
3*30

•3*55 / m
4iC3
4*13

2/4*84
4t&. 76V
4>44
4845
4*4v 67fr
4855
5*&0
5:20

, pm
3/3/5*40

070

136.25

136*24

136.23

136.25

136.55

137*02

156*33

154.97

153*88 ±
73*5*

153.3& 73*#

153*05

156.63
73*5*

156*67
156.79 73*5*
156.65

156.20

159*5

159*2

156.6

73®

2/"^ fiaw tima the bailer throat the
• ai'ui' " " .. ', ..." '.' . . """•"" .

m 863 -W»*60 73*

61O4
6805
6»06

6*35

1/ Sao page 1 &2

134.

141*45
141.11
140*31
139*33

133.72
13S.63
133.43

133.44

6hloridou
(Parte per
Million) Sojsarha

Dinchargo 1761

1572

©isobars® 1537

ti&aeharge 1409

1303

ataohiirgo 1240

2640

1150

1695

Wntor dirty*
Water dirty.

Pooping rataKiiteraaaesN

Purapins rata'-fcsoraasadi

Water eleady*

a&Qplo irota near-
of bailor*
Sample after flow of

hole *m negligible after 4 alafttea*

M^eberisa 1340

1208

8580

Ball 4.

later sample frost boot
bottoa of bailor.
Water ccaplo after flo
of 3 aim frea bailer*



. at. Pleassgtfc Well 4 ?e$a 4 April, 1946

Dioaiicrfjo Sepfe to Water Tamp, of Sepfe of ©Ooridos
flail 4 (feat) later ^ater Sample (Porta par

Wa& ., . (GPS) v?coi a Sell 4 Sell 4 (foot) Million) ftestorfce

April 3
7?19 139*40 fwB$m etesteaV
7«20 150.5
7«ai . 151.15 •

7823 152.95 >

7805 a45 153*25 Hater dirty.
7829 153.75
7833 i33*ao
7834 929 153*42 7£*F* Water dirty.
7843 353 153*63
7«S0 153*6?
7452 136.25 • .i.....

7*3? && 153*40 T^t* Water.d!#ty* ;V;;':"
38*6. 153*13
6820 136*49
3*32 323 153*07 later oleudy (wiiito) :
0849 152*88
3»51 136*62
9fi03 323 152.30 Water elendy (white)
9*24 152.91
98& 312 152*90 Water elei^r.
9144 136.73 '.','"

10iC39 333 152*79 Water cloudy*
Ws37 929 152*78
10&40 136.94
10855 823 . 152*75 1^* Water aJflwdy*. -

2/&05 2600 $t£ Sample frass sear
'....'"•

2600 m
bottea boiler*
Saspl© fra^'.aear. tap
of boiler.

£/H*40 2205 320

2205 $m

8etgpl<9 frem ftaar bottei
of bailer. .'•
fiesta© frea' eaar top
of. bailer*'

11*52 152*54
12i05 yn Biaehers© 797

1«32'.'':'••'•• • ST?'-' 153*73 73*?* later eloa^« '
l837v "• 137.118 i

JL/1935 2680 731

2609 14)80

Sample fwm near
bottom of bttilcjy.
Sample froia aster top
of bailer.

2805 Jfcseaasge 702
1/2«15 2200 -V 703

2200/ 930

Saapie frea aaer
bottom of ballet*
Saaple Ireat aear top i
of bailer*

2827 875 153*52 73.5*
153.59 73*3*29 fat©? cloudy.

3f22 ' 137.32

i/ See pflfjo 1 & 2



;. Pleasant City Well 4 Page 5 April, 1946

Time

Discharge Depth to Water Temp.of Depth of Chlorides
Well 4 Water Water Sample (Parts per
(GPB) Well 2 Well 4 Well 4 (feet) Million) Remarks

April 3
3:28 pm 875

1/3:45

3:52
4:27

4:37
4:42

4:45
4:52

4:55
5:02

5:09
5:18
5:20
6:48
6:56
7:05

1/7:15

7:30

7:32

7:43
7:49
7:53

7:55
8:02

8:13

8:34

9:05
9:13

9:31
1/9:40

1043

1043

1043

9:55

10:20

10:24
11:25
11:31
April 4

12:20 am

12:25
12:27

1/12:34

12:50

1043
1060

1043

135.31

134.94

134-37

134.20

136.55

137,01

137.59

138.00
137.50

137.51
137.30

137.14
137.03
136.96

136.59

136.55

159.5
160.29

160.60 73°F-
160.47

159.80 73°

159.52 73°
159.56

138.00
159.58 73l
159.28

138.25

159.5
73c

138.35

1/ See page 1 & 2

2600

2600

687

1112

Discharge 651

2600

2600

2600

650

574

1068

Discharge 563

2600 485

2600 1163

Discharge 469

Sample from near
bottom of bailer.

Sample after flow of
3 min. from bailer.

Pumping stopped.

Steel tape reading.

Sample from near top of
bailer.

Pumping resumed at Well 4«

Water very dirty.

Water clearing.

Water clearing.

Sample from near bottom
of bailer.

Sample from near top of
bailer.

Water sample collected
for complete analysis.

Water cloudy (white).

Sample from near bottom.
of bailer.

Sample from near top of
bailer.
Water cloudy (white).



at. Floae&it City Sell 4 Page 6

SJlschargG Bepth to Water Tcsp.of U«pth of
Well 4 Wttear mtw &

ffolla %H4 WoU4 (feet)
Ap?il ^
5»45 1060
5*47

3/5*59
133,43

159.5

2688

April, 1946

Chloridos
W&&08 per
aiUion)

398

423

5*59
6*07 1360 159.5

140,00
139.10
138,69
138.87

133*20
137*77
137.5S
136.SO

BiftSheago 466

Scoplo oftor $low of 30
eeo. ffce© bailer.
SGiaple eftpj? flow of 1 sis*
30 qco. finai fcaUop,
Sample aftep flaw of 2 mi«,
39 c©o. Sfcsa bailer.

6809
6il0
6sU
6*13
6«15
6»17
4t»

7t«J8
£/7a»

7*25
7?89
7t47
7*4&

7*0

SsG3

9j1S

**S5
JN30

10:10
1/10130

2075

1075

So© page 1& 2

136*76

135*30

137*6$

338*91

136#75

136.30
1§6*45
157.30
159.26
161,24

3tf&*l6 73°
160*65
ise.8
159.3

1SQ.70
15S»60 73°

•&B&'

2630

3600

432

1260

392

439

357

731

2430

efts? flos7 of 1 tola*
30 sera* tsm hsu^p*;; ••••;'
Staople after flow'of- 3 din.
30 eeo, firoa .bailor.

Puaptog storfcedU

ftfttor dirty.

Passing otopped. Hotop
failed.
Funping rosuoBd.

Socpl9 ttftw How of 30 000*
fvttm bailee.
Snaplo after nor; of 1 rain.
30 coo. &fm hailed,
Saapla efts? flow of 2 rain,
30 flee, from huiler.

Water cloudy.
SJamplo after iloa of 30 oee*
fpoa boiler.
C-emplo aftor flow of 1 nin.
30 eeo. from bailor,

Stuaplo after flow of 2 rain.
20 ooo* froa bailor.



>'. Plooeaat Glty Well 4

-fto*'

&Ao*&

Sft&horgo Dopth to Water
DtfX 4

Sell 2 8e*14

Pago 7 April, 1946

Trap.of Bopth of Chlorides
tTator Victor tfaoplo (rrjrfcc por

Wi,./.WE.::;:i: .ton®**).

S200

2200

S200

2600

798

375

708

2/llslO

li«35 $060
&4d*'jfe v
Mtf'v-

159*0 73°?*

2600 343

Staple after How of 30 soc
i'ffoa bailor.
Sample oftar flow of 1 oin.
30 ood. froa holler.

.Sesple oftar f&esr of 2 nia.
30 800. 1'roa hailse*
Sample offew flot? of 1 aln.
JO see* £tor1k££3£mp»..;..<
Sataplo after flow of 2 Din,
30 sco, from bnUer,
HMav oloutfy (wbitf))

1«©1

iAsl5

xm
fc«3S
ls35
1*39
Xo41

asso

2345

2s49
2*50
3*00
3112
3sl3

3»4fe
^2/3t5®

797

79?

797
797

136*06

159*10
159.80

138*37
138.10
137.32
137*74

137*31
136*92
336*77

149*0
149*33

150*3
149.4
349*46

72°

72®
72*5*

2600 3040

Mschurso 345

2620

2620 3940

fiBfflpl© ftfte£> Sim Of 30 090
frara bwilov.
Sasjpl© ©fter flor* of 1 cdn.
30 808* ffeoa b^'-Uer,
Sample after flaw of 2 tain,;
30 aee. froa toiler.

Bloohai^e 31$ Water stuaple oolloetod f or eoaplete
ainorul und^aio.

2100 404 %aplo ©fter flow of1 rain.
SO 800* f*9B feaSlSI?*••• -1" •

?1C0 1621 Eaaplo eiftor 'fSUur of 2 aim*
15 oeo. xroo bailor.
Pesipia® otoppetl ot Soil 4«

Pushing rsRcnod.

tfatar s&aoat oloar.

Wots* olo^dy.

oft©r flow of 1 ciin,
SO £oa. froa beliar.
Soraplo aftos flot* of 2 rain.

J/ *ho Wor fcroa tho bailor vrp.« taore cleu^y than that boiiig ditiohr^c-i ftim the pump.

j/ So® pS0O 1 § 2



Sit. Pleasant City fell 4 Page 3 Apvil» 1946

Blttchosgo Uapth to latea* $eaup*of Bopth of flhloridew
Wall 4 W&tev victor Staple (PeHs pox*

Ylao (QBE) ViaU ? WOU 4 «tfll 4 (feotF Million) fieaasteo

149.70 72§°ff.
M&ohssge 317

150,20 7S|0 Uetor tilaoet deay,
JH&eh&vgto 304

397 topi© efter flO# of 1 »ln,
20 800* froa bsilor,

1670 Sao^ie, eftor flow of 2 rain.
' iS^jise^lTom bailer.
: Pooplfig rate *tigto6od*

143*63 '*.: .-:.' .
Blsehexge 334

Water olosjp*
1/6j45 2620 1363 Senple after flow of 1 nia.

20 ooe* frc© btdlsr.
S&Bplo afto? flfiij of 2 min,
15 see. ft?0H bJiiler. '.

j/7»00 1100 333 Sample aftor flow of 1 min,
20 eoa, 'ftest bailor,
feiaple aftsr flow of 3 tsia,
15 see. fjposshdLioiP* " •

7al0
7«S9 505 142.40 72^* Water olaoot ele^. Air

7«45 \
l/7i43 2620 4S@ Senplo oftor flow of 1 ata*

20 soe,. £roa toili**- ,
Scmple after flow of'2 min,
15 sec. .Crow tailor.

.j/SsGD 2103 1161 Sempao oftor flo« of 1 min.
£0 boo, Aran hallos'.
ficaplo altar Aftr of 2 gtia,
15 sec, frost bailer,

i/^AOsQO 26g© 365 Hwaplo cftcr flow of 1 min,
SO 000* fma briler.
Swaplo aftor flow of S stla*

:.:'.;. , • 34> .goo*.from bailor* - . ;
jjj %pey baH wo© ttad to top of gul3e so th&t upper hoi© mo opea as th© .bailor w''

brought out of wall* Ihi© eppsreatly gav© loss vsll&ol® awaplee than thot using both
.'-.-MfcJdbMt, ; ^ , __ ,. ,.,-••,,„,•,,••

Puapiag sato inorcssaa,
78i°F .

160.0
153.0

OiKohcrffo 304
2620 ?&9 Sojaplo after How of 30 soe

feoa bailor*
2620 292 Sanpla jiffcar flow of 1 rain.

15 boo* from bailer.
S6JS) 333 Seaplo efter ftovr of 2 «&».«

• ftps® bsil&r.
y So addition to tyiojj th© upper ball to top of geldo* the bailer me Ginned far

13 min. beforg l>pingiag bailor up tho %oH» . , :

%f Boo psgo 1 6 S

ApffU 4
4*03 9» 797
4:13
4131 797
4*45

1/4945

5?©0
5807 490
5846 490
6*30 490

10525
-^75
1075

10130

10940
10d50
'11855

1075

143.35
142.35 7£&»

Blsehexge 334
9isoh&?go 332
2680 1363

5620 4830

V-iioo 333

1800 348

143*40 7^°
DiQchoztjo 336

9i«ehorgo 3#5 ,
2620 4@i

26S0 2750

2103 1161

3100 1453

26g© 365

2620 367



jjt* Ptasattt' Oitgr Boll 4 Peg© 9 £p*&l* 1946

Dtaobaijfco Bopth to Water Toap.of Bopth of Ohloridos
Sell 4 ? Water V.fctev Swsplo (Parto per

$ls© (OPS) f»2 Bol34 Ml 4 "(foot) 8£Ulqa) ftawfta
ii ii iiim

IS tOO i Cicohureo 271
April 5 •'•'
7*40 ffia 1590 158.6 72§® lator eloro^*

S6£© 269 Cajaplo ciftor flow of 30 boo
ffesa bailor,

292 8ss$i© after flow of 1 tain*
. . 15 see. £ro& beftlAr.

351 Soagpilo.Bftor flew of 2 ©in.
13 soo* from bail@r,;/: .

8*15v:;^:;' :H®dtem^%$& -
" 140 •'••:'•• ,;-'v-' 26*30'•.',"••'':' 257 Samplo eftor flaw of 30 so©

froa boiler.
286 i!sapl9 aftor flow of 1 mis*

15 soe, fpea bailee.
£620 1213. Stioplo ei'tor floor oi" 2 tain,

15 so©. fr©a boiler*-. !

Bailor oat s«g%ea* both hall TOlvoa to oisoj^iion.
w i . —-—»

j2@. ;'••..;.• 26SO' '" 259 Senile affeor flow of 30. om
fgroa bailor.
Scrapie after flora* of 1 min.
15 aoe. *Yoa» bailor,

alSO 695 Staple ofter flat? of 2 taia*
35 eeo. from .bailor.

Llei' sursod 30 times rains 20 foot strokou. Both ball vetoreo ia operation.
iffi. •"!"• 2620219 •Saoplo oftor mm of, :30,•see

from bailer,
26?0 293 Seapl© oftor flow of 1 ySn.

15 eoo. frog) boiler.
2620 1039 amplo oftor flow of 2 nim

15 ooo. from bailor*

yJaSfcr srciEg®& faff I tare1* 8°*** fa9** ™>»w ** opogatlon.
1S30 235 ... Sfttaplo oftor flow of 30

fs?ora bailor.
1330 233 Sample fiffcer £L©» of 2 aim,

15 ooO* froa bailor.

.MM.

17'Bailer;«rt m*im& ^tft bail vsavoQ is opora^oa. "
lil4§ -""" %eoiiQ»s© 232

ia?a *m MOO 227 Ses^l® after flos of 30 sex
' ™ w fcwm bailor.

1900 37& Sacg>l© afftor £10® of 2 mia*
1$ ©so, f^. tailor*

.« 200 236 gaople after flow of 2 vvixu
• ;..;'.'•' ' -15 8oe* firao hoiiw*

«toa;'•••••••.'• Sisahasge 217
-I a»/ o. *« 2080 §36 SbbpI© af&a? fkm of 30 so*
*^3845 torn bailer.

2000 490 Saaplo after flov; of 2 oin.

PMMWW
0oo* fre® bailor*

J/":iW».)p$go.l-ft8*



St* Ploesaat Oitgr loll 4. Pago 9 April* 1$46

Bieobaggo depth to %ter ?erap.of Bopth of Chlorides
WoU 4 Water fetor fiea^ga© (Porto per

-tiao,,; •-••^B«) Well-2 Well 4 ..-Well-4 (foot) -' Million) Steasrfes

i/^/4«00 pm g|0O 23© Staple eftor fltra of 30 oe<
. fnaa bailor,
Scrtplo oftor Slow of 2 min,
13 so©, fwaa bailor,

WW. 2200 236 8sn$i@. 'after flow ®f 30 sot
from bailor.
flamnlo aftor flo» of 1 etia<
15 3®e* ?vm toller.
ftaiaple aftor flow of 2 min<
15 800. ' .

2/3/&?A$ 2$W 349 teplo oftor flow of JO @e«
froa 'bailer,
Saaplo aftor flow of 2 min,
15 Hoc, froa bailor*

(30
%fm

2100 236

2100 1045

2200 236

2200 843

2200 413

•a$w 349

2360 634

Eisoharge 225
Saapl© after floW'of 39

••froa baHgr* • «•..
,2400 213 Scugpls aftor |Q« of•3 aim.

'•'•:•:"•'''•"••••.. - 15 aw* from bailor,
6*39 Slsohasgo 211

JO/7809 2500 1927 Saapl© aftor fion of 30 $ec
from bailor*

, $500 • 5U0 &nplo. aftor flaw of 1 mi».
'19 t)0o* froa bailer,

.'2500 6120 • Soa^o. aftor flow of 2 aia.
.15 ooo* froa bailor,

ii ii>i«j»niiiiii in.urn •mil if »i»< nil ii hi ii mi in i

„v-J.or>a© brought lap the hoi© ot tto rat© of 2 foot por soeead* Aftor 7s00 pa
April 5p bailor orqplefj ware eaUoGt^>/ bringing the bailor op tho hoi® at the rate
of 2 foot pQv oooobS or loss. $ho sssg&oo ooHoeted iVors uo&a- the top of the bailer
oroproba&8y aeorSy rojproisestativo of the aatsr ot tho depth to which th© bailor mm

'*4®•;:• 262$4115 ifesapl© after flow of 30 sec
ism bailer*
Stwplo oftor flow of 1 sain.

' 3$:«toa» f*os bailor,
f^rsplo after flcsv of 2 fain,
15 000* fresa boiler*

H/ Bollor sag not gorged.
i^l*<na«H>wiiHnU«ii|M

Saiaplo oftor flow of 30
0©e* from bailer*
Saaplo after £lop of 1 min,
U('«oo* fSrao.-ltailflr*

26SQ 6275 Ssaplo after fhm of 2 olu.
13 see. Jftpoa bailor.

1$/ kteilor'-gsa attt^ed. Saamloa eolleetM afto* -fehia Astim gapa'ab^ta^^y ^y^g ^fav'
boiler, Tho hl^jh ooloHSe water clearer-, to h&ve hi®h loon eonteat*

jj!"l'irl""""""li "•"' """••" • • • •"••""ii i Ij. ii ii hi ,111-iimii i.iiiiin.i II.IIH. i i Mi,, „„mmmm, i i in i '
fs45 m^eta&o 210
^pril 6
7j15 am 1078 158.05 72*5 %tor eloyd/.
7«27 139*2
7*30 M&$mF$.® 192

1/ goo gage 1 & 2,



..fSoattst City ©oU 4 Pog© 1© April, 1940

SlMfeasgo Sopth to V;ttor $owp,of $©pth of (Siioriaes
?f©H 4 %fesr S&tor Ssaplo (Petrttf por '

Vim- ,-.: (SlPa) • ; Boil- 2 ^oH .4 »ai'4 •• ' (foot) • , miioa) • .9m&ta
' J" '' ———•.—.—•—' "**'*—*'—**•*'*"" '" ~*^ " f 11 T-in-ii»wirwiiiu.lnni.ii»i«ini . 1 1 i_i .

7*4® *S» &i3b 209 Sac^ eftor Sow of 30
#oe» from bailor* ,
EurAplo.affeor How of 1 rain.
15 soc. fmn bailer*
Ssiapl© oftor flow of 2 altt,
15 eao. froa 'bailor,
&spl©,a£tw floo of 30 sec

•: f arota bsdior* .". .• ;
Seai^itftor Ho* -of 1 aia.'
15 eoo* froa bailor.
Syaplo afto? fiovof 2 rain,

A „ 15 soo*
s«35 2000 4213 Saropl®, aftor fto^ of 30

«oo* fre© bgHr&v-.
Sfiaplo oftor now of 1 tabs*
15 000* Crop bailor*
^•anplo oftor flou of ^;oin.
15 ®eo* •ffeOB.-bj^Ugjr*'

9sli> • 2400 4305, 8ft^'<*W'£!ito$f 3®-
©eo. froa bailor*';
Suiuplo oftor Hoe? of 1 ciln.
15 aoo* froa bailor*
Sample affttr flow of 2 ain.
15 ao«» Aran bailor*
Seapla after flbnrtf' $0".«oo

• fron bailor*
f&uoplo ettar fttaMif If nin,
15 £oo« l^aa bailor,
Scaplo oftar '&*»--•** 2 aia.
15 ooo* fromteilor,

1£*15 / BiiaeJtereo 196 totsp- ©laost elsar*- •
**M&.' 2380 48fc® garapla oftor ftm of 30

mo* frora bailor. '
Sflnpl© oftor flow of 1 tain.
15 soo* froa boiler*
Saaplo after-220* of ,2 sain,

%_ .. 15 000* from.bqfttor*
*W •.:'. 24S® ... 5355 ^fi(ploofter'flo©of'JO eoo:

frea fesiit»r*
Baapto'attar flovr of 1 rain.
15 300.. fsw;:> bettor*
Sanplft oftor flot? of 2 aiiu

* ^ 15 8*o* froB»'iw»ilor* . .
1*30 ps 2500 4040 Stiaplo oftofe flow of 30

eeo. froa hollor*
•Staplo. affW..£uni of 1 site.
13 $o»« fswaa bailw*
8m$L&- wftor *lov of 2 min.
25-.se** from Inette.

1630 310

I9O6 970

•I&O0':, 1280

1TO 1237

2000 4213

2000 .'.'. J680.

2090 59V5

-2160 ' 4305.

2100 3740

2100 6030

,2800 .-•' •„. 3250"

m® • 6175

2100 6210

SiHidiargo 196
3300 4010

2300 5855

'2300 . 6170

2400 5355

2400 .6965

24OO 6320

2500 4040

2500 5930

2500 6260



.-*;'*

St. Ploaeaat 04V ^©U 4 Pago U ^41*1946

Sa^flfeRss© Oopth to %tor Staap.of Depth of Chlorideo
f#i ^otor Ifator Soaipl© (Porte per^bo (OPEfl §0212 Well 4 toU4 (foofll HUHon) Remarka

262© 46S0 Saoplo after flow of 30
•!*•••:. seo. Sgm batter.
2620 5880 Soiqplo aftor flow 1 mis*

15 ooe* fvm 'boilor*

•a

6870 fiaopl© ofter flow of 2 bjIb*
3#/(* . j,t- , 25 <^* from baiita?.
*8^. 2645 6050 8oaip2o eftor £2»w of 2 raia*

.k J 25 see* ^roa bailer*
W 683© Sea?>lo after Jlosy.'of 2Ma*

25 0oe. from tet&kvMamMa •W>!"^<i<M*!i»wp|MMnUnntaMH
... .. .«oao sfe&t olotj^. &&m fin®'&&&&•'£& boH&a of b
*.''*!Slri'*V"'-'''l'l"iV".°'''' «" > iiiimii i i niMir. in. i ff n ••*

•MMM.

4i '̂S»--.>Att«ptod to laser botttfefillod.fetifc fluorscoia aye to bottosa'of' sou bet 'botO©
•„• ..•v;-.::;.:Wol0.^fc..hooo-.flg.«OMa. *?"• ' ; . . . • , /;:.:.'••

5*40 1075 Wfc-''«aflo •>, 'l! L' ' ••'••'•.', •*** 7a^P» aioohaiig© fetor oaaplo oollaetOd
for eosploto oS&orii' •'•'

atm ,:V" analysis.

|J|| :•.;•;•'•: 5®lS Hooovojy aeaaarope^ay
5<$6'':' '23^*30
*t»- •.--••: . 23S.11
6*04 \ %mn
6m. ... - 137.5s
ffg../J .^flfr. ,„v..r.. •:'•' - Pw^lag rosoai^ ^^2.4*. •
7s00..Jgfraqtted to lorrer bottfro tiam'^mmit&Ln feo to botWof^da. Bot4o'''""""'

: .W&a liteld© 15 foot length of 4^)aeh pipe./ Sottlo brolGo boforo reaching bottoa.

&*£&$ Psaipiss etogpoi at 'ft$L 4.
Sm mm51 '«•/• ,^ Wol2 4aot uoapi^,
m®> 57© 279 Sesspl© after flow of 30

000* froa bailor, . ...:•::'•
Efflapl© after flow of 1 claa,

a.*A, »*— - 30 see. froa bailor* •
v6«» 2B30 167 Scaplo oftor flow of 1 aia.

froa bailor*
Bumla oftor flow of 2 tain.

et tfi tresk bailor,
9sm &900 3522 ^©pl® aftor floK of 45 oo©#

from bailor*
Staaplo after flow of 2 rain.

rt froa bailor*
l0ap u ^000 3002 8£anp2® after tlm of 30 800.

£roa bailor*
8aqp9* ofter flew of 2 min,
15 soc. from talfeyr* '•'
Sampl® ©i'tor flow of 2 ©ia,

!»£*« «'^ ' -15 see*-fwa boiler. ••
*°£»» aiaa 9A^ Sesple aft«sr £lm of 30

eeo. f^cra Holler*
Sosi&le Rffear flo© 2 aln*

. 15 aoo* item bailor,

. Saju^b oftwr flow of 2 oia*
.25 boo. froa bailor*

570 279

570 176

2030 267

2330 UX

2900 3522

19G0 4930

2000 3092

2000 4875

2000 5720

3130 2435

2100 mm

2200 5915



tit. Plcae&at City Vol! 4 Pago 12 April, 1946

li«40

Diaehors© Depth to 8©tor Taap.of Oopth of Chlorides
®®H * Btotor Water Ecoplo (Parto por

loll 2 ftolU %ell4 (feet) ESlUipn)

3160

4545

6050

22t25 pa

23G0

2300

2300

2620

Ssaplo after flow of 30
see. froa bailor*
Scrapie oftor flat? of 1 min.
25 0de« from bailor.
Saoplo cftoi* flow of 2 aln,
25 3oe« froa bailor.
Semplo oftor flow of 30
800* froa bailor*
S«nplo aftsr flow of 1 mis.
25 aee. frea bailer,
Keoplo oftor flow;off"2 m£n*
15 see* froa bailor,
Ssoplo oftor flo» $f 2 min.
25 too* froa bailor.

2t30

2620

050

5490

5950

195

5»S0 pa 4 apootol tss&o oltii attachaonis ism /ppopsrod ifcr lowering a oon filled with
ftoorsoeto %*© to bottoa of ©oil tm<3 oponins It at tho bottoa. fhi© toss aoao
by insorttos the 00a aoar bottom of tubing end pla«tog a j&xsogor to 0 snide at the
bottao of bailor. Ae tho tabe fait th© bottoa of th® woll> tho plengor «&* forooS
yp through tho esn. She tobo weo then gorged to finish out dyo in oan* %© ttibs

loft noor tho bottom of tho noil for c, ' "

5*03
5i05

5il5
5S45
6s0O
6«25

7i20
®*oo
9l00
10:00

20125

3sl5 ca
3825

3*30
3845

4*30

6»25

7815

Sj20

1075
192

Meoharge 616
Stoohovfo 495
Blachartfo 433

Blseboijgo 334

Biseiu-rgo 277
Discharge 256

Discharge 212

Olscfcar&o 205

BisehGr^o 199
1900

Pumping otarteS &% -Soil 4*

J8»wtjP»00 of ^o* -
«Hwr cloudyj mm efin«a*
wo r «

Stoter slightly clauyjr,
%boo of @o&3»
Wator ole&r.

tubing. %o bo4
basal flw;hotf froa con.
Bo traeo of 6>o in Maahargi

80 troco of dy© in diosharg<
Point (Aim? of dy0 to
disehosgo* (Green)

Gooo" ohot? of <Sy© to

Strong shot? of <&?© to
diaohnrtfo. (Oracm)
Strong @ho& of oyo t»
disehorgo (Green)
Strong show of 070 in
oioohorgo. (Groan)
Foiat enow of dyo In

VMor h«s foir color hot
sot 08 strong 00 tost to
dtaohorge at 41OO cm



at, Plooaant Oity mi 4 Pogo 23 April, I***
BJsjnorso Bspth to ¥&tsr Tqnip.«f Depth of Obloridoa

m, f?±J? Wtetor Water Sesplo (Ports nor

April 9

^S,5tlfto .••**». 5eO0 to^lo oftor flo^ of 1ais
•'••'••««wi •'• *~~ 15 goo* fro© bailor,

S309 *W0 Saapl© oftor flow of 2 sis
'•j- •_' __ „ - - ''•'•'•'•:- .'.••'• " •*$ &9$* 2**® feftttervUf ^fttor faao Satot grogp tint bat not ao otrong 00 mtmr froa depth of 3$0Q fo^
830 2639 <®20 8aa«jl© ©ftgr nm of"'1'"tain

***« ^ 1^ oeo* fSKaa %a|20P.
aiSO Gggo Samplo oftar £2o© of g a»to

. • . •• • . . ' 15 ooo* from bailor,
80 troop of db/o to gator aaaglo. .-.'"" '.'""" , y•••"< 1 1in mn^,^^u,':

Z&$^ ~* " "'.*# ' ' » ^rdo oiWfW.o*r'
tjj" m--• .... y ''".,..••. . • 000* froa bailor*•'

••|y 00 trace of <fro to bailer &m®l*. 7 &ot of sand sad gntttogo to bott^^rba^^:
SI ~~" '•.'•***«»•. iai ""! ". ,;—"V^.r

•».** 2075 15S* ^^
1*4? 13Q.22 J®3^ **W* ^ W2 4.
154^ 137.93 mtmwy m&mmwm*
2l03 I37I33

a2?50 23O.80
April 20

3430 m Sf^f taotos witt» eon of fUaomeoto <fc© to bottoa of wo22 and bro&o 00a
^0^^;^*^ earS^ th© tttbiag for 00BO ttos «io tobtog tma rmo^

eoUjetsd ot taat dopta. She color of tho ms&a m& pal© grooa eaTtho
f?&iTJnf0P eaaf5pi8«^ -A saoplo «ao alao oollootld mm a t^thof 2©J0 foot* !Bnio ooe^Io me a vivia green.
to J^LSSSSSL !;e !? be jono* ^abeo^Boro to bo ooUeeto<i tho followingAsaril 21 <&*<a®*n0 tho direction of moveaoBt of th© looor oatar1, w*AWV4n^

3«a0po 136,11

3935 05© 80 tKoes of ^o to
38AO *» * traoo of «fcr© in

4»30

5fl30

7i00

i9§9 ftatot groen ahow. Hater
oelty,

2908 Patot groo» show* V?afcar
oalty.

^#9 Steint grooo *?hew. Utter

2200 Piatof sreeo ahofer, fetter

^00 89 tvaco of Oy0 in
7t30 o/ffln s©e^1o. Wator oalty.

^^ No feae© ©f ^yo to geapi©,
ftJ!im Water b^elty.
2500 Ite trae© of «fer© to



'It. Pleasant City Roll 4 Page 14 April, 1946

Discharge Depth to Water Temp.of Depth of Ghloridot
*f«H 4 Water Water Sample (Parts per

Tine (G?M? Well2 Well 4 Well 4 (feet) Million) Remarks
April 11 -—--------_-_----___--_______«_.

11*45 ja> Lowered oan with potaaeiua permanganate to bottom of well and puaotured
can. Withdrew tubing after surging for some time. A bailer sample
collected froa a depth of 2400 feet showed only a faint trace »f color,
Aroaetion took place between the potassium perraanfffcnato and the ir^n
in the lower water ao that in looking for traces of the watar effected
by the solution, a brown to purple colored water was to be expected.

April 12

*«i° « 135.37 ff.ll 4 not pumping.
9:00 1900 Water had very faint

green tint,
9«30 2000 tor cle*r, salty fcpete.

10,00 ?100 V?ater colored dark brown.
Salty taste.

1°*30 2200 Water colored pake brown,
salty taste.

11sCjQ 2300 bor colored palo brown,
.•salty toata*

n'30 2400 Water colored pale brown*
salty teste.

12i45 134,21
1,00 J» 2500 Water very pale brows,

salty tafto,
I*7*0 2600 bator very pale brosa,

ualty taste.



STATE OF IOWA

IOWA GEOLOGICAL SURVEY
GEOLOGY ANNEX

IOWA CITY

Results of Production TeBt and Chloride Studies
on City of It. Pleasant Well 4

Ut. Pleasant, Iowa
April, 1946

toll Haae: City ->f t. lessent Uoll 4.
Location* Nl} W*k NBi See. 9, T. 71 B„ R. 6 W. Center Twp. Henry County.
Elevation: Drilling curb, top of 2VLnch pipe, about 731.7 feet above sea level.
Owner* City of tft, Pleasant.
Contractorj Thorpe Bros. Wall Company, DOS Moines, Iowa.
aigineers: Howard R. Qroon Engineering Company, Qatar Rapids, Iowa.
Drillers* Guy Elam, Ray lloGrow and Pat Host.
Drilling dates. Started January 4, 1945. Finished drilling, rfaroh 15, 1946.
Depth* 2648 feat below top of 23-inch pipe. (By Cable measurement)

8W,aSboS »fc«2 5H.lnoh curbing from 0to 50 feet. 1Cemented in
About 65 feH of 34-inch curbing froa 0 to 68 foot, fWW Jjttoo tomtm% Of V*m\ £*• «* * hole fToo 0* 6L3 fiaotwj top witb nost cement.
Open 19-inch hole ftSOS ©23 to 2248 ieet.
l5o»^» of 16-teoh li»0» set in 19-inch hole fro::. 25 W24* *••*-
(flhoo at bettora and top of liner.) ,,*-./- .«• -*„«. tv™,178?11« of 12-inch liner net in 15-inch hole and Sato L6-J*ofa Iteor from
2405 to 2584 feet. (Shoo at bottOO and to:, of liner. Burlap vrapper near
too and bottom of linwr.)

«°tOCdod fro* 163? to i57* feet (teto the 12-inoh Haer). __
ThrtdK. eas extracted .t . depth of 2045 feet «,= tt» wM «"«"*« «"*

, , .„ . ;,. a >JS feet. Aee»t JfcW extendi • from J0J8 to 1980
J; SuSlnS 136 nek. of «x«*. Th. top «* ;,«.,-d to „.

„t SJ! ^t^tS^™ bf0„ to .,f I -;»f ** » 'eet
S^T-SS ^ol,, forth.

"^ """h™- ™f>'•' SB to. pu^o would b. near the ™U ofS?^n^^^S hole -. cut in th. W boee to allow . WIt to
-•ilert "tTSu^u^ to1oolleoty»Sr,«-pl.S ,,e 4-inohe. te • mmt %»sailers The bailer.U8~ ~ - ln plaoe at tha top and near too bottos of

Ir\inHQ; t thfbJferwrr^er^d in the water the ball, mm raided off12 ^^^^SirS^Sw of water through tho bailer Who* c-lng up

f i! ?„ Sn o« Haiiar about 3 faat from bottos of bailer.hole in Mil o. ~1*wTr°° ^ ,avel ln v.u 4 was referred to the rim of
*^jr&rrr££ *!*: ™ *Sco ^ b^r ~i..^ ,t«. .i^***

of ld5w£tor lSvel ^wl f ^rllerrS felho plato over tho casing, 1*28 feet
* *v! nL„ Luna floor and 1.•> feet below the raeaauring point for veil 4.

D1,eh,TeU^rS '̂ The'dLcharg. fro. KB 4... —red ** • «*-•*»

at the end of 68 feet of 10-inch disohargo pipo.



'̂vi'.'-VSa,1

Timo

Btaohargo
Well 4

April 19
iiiod m
11*20
1H25

Ut37
11.40
11U5
Ut47

11:43
H»53
11«55
12100

12:05 fii

12*15
12s30
12t3S
12*40

12*45

12*54

1803
1§30
2*10

zm
2*55

1012

1012

1043
1043

1043

1043

1050
1099

1059
1050

t/^ngfllBM

3*39

4t09 1075

Basalts of Produotlott >20©t and Chlorldo Stodloo
oa

City of ISt, Pleasant '.Toll 4
Kt, Pleasant, losa

April* 1946

Doptb to lator Temp, of Depth of
(foot) ^**8* ®at0I? Sample

*HM ^1A ***** {*^

Cbloridao
(Ports per
ptifoaft

133,77

137*40

140.93

141.00

179*4

179*8
180.4
280*97

177.9

174*23
172»©
270.7

169*9

269*4

163.9
1SS.6

168*6
263*6

©9 *»

73s*
73°

73°

?£
73P

73°
73?

Discharge

Clsohafse
Mooherso

Discharge

discharge
Discharge
iDisohorae

W-echargo
Dioehorse

2980

2980

1983

'> •bailor. Hating aaiaai^ yp* muflfly.

168*4

168.3

92

178

1349

735

533
421

353
6400

6250

855

Prots Roll I,o. 3 in
City Park*

Pooping started at Wo!! 4,

Water very dirty
ark hrom)

Hater very dirty
(Baric brass)
better clearing somewhat.
Containo mostly oooent
partioloa.
Matter very dirty*
Geraent particles.
Water very dirty,
mtor wry dirty.
?fater clearing slightly,
(X&& gray)*
later ^ray* yory dirty*
(Decent particles)
YJater clearing*
later light gray,: dirty*
®atsr light $esy* elottdy*
tta'tor cloudy* itoe lift'
well punpinfj.

Water cloudy.
After flow of 15 seconds
frost bailor*
After flow of 1 minute
from boiler.
After flow of 4 jainotos
from b«**«g*

Kater cloudy.



Discharge Depth to later Terap. of depth of Ohlorldeo
loll 4 (feet) fteter Water Sample (Parts per

Sell 2 ML 4 Sell A ffeetl fiSillioa) Remarks
Time

ipril 19
4*25 m 1075

5*00 1075
5*25 1075

5*30
6*00 1075

6*52 1975

7*20
7*45

8*00
8*15

8*55
11*30

April 20
12*25 W

2/1*00

U06

163,40
163,35
163*05

167.30
266,70
166,70

167.0

167,3

2f Eater fn bailer 0-71**0 *«T at*¥r
2*30
5*00
7.40
8j50 1106 167.4
9*05

.9*30
|/ 9*40

3/ later from bailor v*as oloody,

£5&ti5

y Water ft«*» bailer V i*Qfff dirty.
11*20
12*19
12*50
^liOO

73O
73°
73d

7£
73°

73

Discharge
BlsehargQ
Plaehorge
Diaehsra©
Discharge
Discharge

1800

1800

1800

Biacoarge
1900

1905

1900

SLeeharge
Biocharge

1932

Bioch&rgo
Discharge

1800

1800

1800

1900

1900

1900

1950

1950

1950

l&ocharge
Discharge
Discharge

295
274

262
258
272

251

£50

254

237
155S

1275

1560

227

205

6250

194
187
131

186

189-

1SS

177
742

U70

1232

Water cloudy.
Water slightly cloudy*
fiato* ©lightly cloudy.

Water cloudy.

After flow of 30
seconds from bailor*
After flow of 1 Bin*
15 sec. froa bailer*
After flow of 2 min*
15 000, front bailor,

After flow of 30 see*
from bailor,
.After flow of 1 Eds*
15 sec. from bailer,
After, flow of 2 min*
15 000. froa bailor.

After flow of 30 eeo.
.iflraa bailor,. . •"

%tsr slightly oloady.
After flow of 30 eeo,
fro© bailer.
After flos? of 1 «i*u
15 see. froa bailor*
After flow of 2 min*
15 300, fro® bailer,

.'Voter slightly cloody.
After flow of 30 see,
front boiler.

After flow of 1 sain,
15 boo. from bailor.
After flow of 2 sin.
15 see, froa bailer.

5430 Aftor flow of 30 aeo.
froa bailer,

6350 After floo of 1 ffiia,
15 sec from bailer,

4080 Aftor flow of 2 tain*
15 gqe. ftm bailer.—

170
117
167

From sell So. 2,

FuDping stopped.



Discharge Depth to Water Depth of GhlorideB
Viae Well 4 (foot) Water Saaplo (Parte per Bsaarko

April 22
3*50 on

2075^
9*00
9125
9*30
9*45
10.00

20*30
22*29

22*30
i/12.30 p»

*•*' .Urtar. ea#|os^''lwiia **-'

^'^

I63t

«

n

o

•'*•'

dioebargQ 176
8 222
0

.-•'•-
'•' *

o

2900

1903

359
303
a?3

2155

2240

5920

Punning started*
Puopins **to fe&pt constant.

After floo of 2 ©in, from
boiler* '
After £2oo of 2 min* 25 eeo*
frost bailor*

After flow of 45 ooo, from
bailor.
After f2o» of 2 tain, froo

tsao dirty. •••:'
wttmmmtm I.MUWWMMMII.

i liiniji ii I mill wmmmmmmmmmmmmmm* • • • i n>»^WWWM«MM,»i«<»,M»M»^iw«ww,Mp,,

d$$ehe#SO 207
6200 ifter f2ot? of1 rain.• tsm

»ai2ar.
2980 5520 Aftor flo« of 2 min. from

vvn r-'i I• r- i iMI^t i
M later cample from bailor vm dirty*

IIMIIII..I..I.IIII.

•MM,

4i40
6*00

6*3$
6s40

2900

2900 1560

Puop diecharso 284
1280

2352
Ptsap ditsehftrgo 185

Aftor flow of 1 min, from
bailer* . .
Aftor flow of 2 tain, froa
bailor*

After flow of 1 min. from

AfterMm of a min, froa
bailor* <



STATE OF IOWA

IOWA GEOLOGICAL SURVEY

GEOLOGY ANNEX

IOWA CITY

Results of Production Tost and Chloride Studies
en City of Ht, Pleaaent Well 4

Ht. Plouspjit, Iona
April, Hoy, 1946

Sell Bfflaos City of Mt. PlQceent WeU 4,
Loaationt Iffik-0fk W 8oo* 9» T. 711.., ft. 6 W,A Center Twp., Henry County.
Blomtioa* Drilling curb, top of 20-ineh pipe about 732.7 ft, above aoe level.
Oimors City of Ut. Ple&aont,
Cohtractoi': Tliorpo Wt^ Ccmueny, Dee Uoinef3, Iowa.
Spgineero* Howard Ii. Green Enflinoorin^ 0o*> Cedar Rapids, Iowa*
DriHeree , Guy ELon, Boy UcCrow and!Pot Itatft*-
Drilling d&tee* Started Jenuery 4, 2.945* Finiehed drilling Stareh 25* 1946.
Depth* 2643 ft, belo-y top of 20-inoh pipe.
Casing cud hole J$i£o*

•Hata* 50 ft. of 33-inoh curbing from 0*50 ft. .}• r_„ _,-.-_
About 63 ft. of 34-iach curbing frost 0*6$ ft, ) top \vith aoat cement.

. €23 ft* of 20*inflh pip» 3et ia 29-inch hole from 0-623 ft.)
Open 19-iach holo frora 623 to 2243 ft.
190*2" of 16-ineh linor sot In 19-inch hole froa 2248 to 243$ ft* (Shoe et bottom

end top of liner) •
178'U* Of 22~inch linor cot in 15finch nolo end into 16-inch linor from 2405 to

2584 ft* Whoe at bottoa end top of linor* Bwlop wropper.aoarvtbp-?.en&1sa*teia -
of liocr),

64 ft, of opon 12-inch holo froa 2584 to 2648 ft.
Plwsgins data* She hole Id plustjed at tho bottom up into tho 12-inoh Uner. A brid^o

rag .pieced' to tho hole eo that the baoe of e plug coflposed of well outtinsB sod
ceaent ie at 2030 foot, Tho plug is 50 feet thick estMJEpe to 2930 foot* Another
plug ,ms constructed on top of" this when salty water tjo0 found to got poet ^o
first. This*second plus estoads up to I860 feet 'ind ia conpoeed of cutting
packed in gtffioy ©aeke and tamped \s4th the bit and'olso soiao ccasmt on top. the
p^ ^o eBoi^ ^ ©^

;'••, ftjftSA^iftgft'. fffeiwel* tjitb, tho'bs^tior*,.. •,
''fo&.nHpft •';.©spMfliD.pisap sottiag*-;l77v;'i?o©t t»Oj^''tep\of $Mw:pi^&&.tttVft^'-:

of auction pipe> P«Sap powered by eiosol ongino with bolt drive, •
Pump baeos ,' Aopceici ptarip baeo v^s constructod for this test, The hole for the •

..'. puap ho^ tias offest to one sido
the 20-inch pipe. Another holo mo out in the pump base to allow a bailor to
Wleered;||ito. tho well at 'any ti^o*. '

Boiler. "Eho bitilor usfwi to uollact -.7ater acapleo «aa 4-inehea in diEjaotor end 29.8
foot Ions* BaH typo tt&ves «aca. in place at the top and sear the bottom of
the bailer. As the.bailor was loweredin the'tjater. the .^llo woro raided off
tho seat which cOlovTed passage of imtor through tho. bailor, tnen coming up
tho hole the hallo would scat an& trap the o&ter in tho biiler at tho point
^hero the boilor v,us stopped ox* cursed. Tho briiloruue tied to tho cond lino
of tho drillitis rig. Tho aoopl© froa tho bailer wao collected through a tapped
biOo i&tsall o^^

%tor lovd measurements: Too wotor level in Well 4 hbq referred to the rim of
the holo in tho puaip base through which $*© bailer w inserted et on elevation
of 2,25 foot obovo tho top of the 20-inch pipo.

The mtor lovel in V?oll 2 was referred to the plata over tho seeing, 1.22 foot
tibovo the puap houoe floor end 1,7 foot belov? tho aeaeuring point for W0II4,

Diochargo aeaauremeatss Iho dischargo.fro© Well 4 tog measured tilth a rectangular
box typo wolr vdth baffle p2Bte9*

Toaporaturo oaaeuroaojits* The tcnpor?.ture of tho tiat&r froa Pell 4 000 measured
&t "ttio end of 6S foet of 10-inch diflchor,'?© pipe.



STATE OF IOWA

IOWA GEOLOGICAL SURVEY

GEOLOGY ANNEX

IOWA CITY

Production Results
£St, Pleasant No, 4

April 29-30, 1946

Depth to
Discharge Water Temp, of
Well M (foot) Water Depth of Watar Ohlorides
0.P.iS* .ML 4' Woll^ aafonle (feet) ..BJ^B*.' • =•••.. aeaerkfl

April 29, *

1946 1

10*30 AS! 145*2 Rot yet pumping*
,-l&«40'" (2650 B 0«30)«

(2650 B 2t25)
(2650 B 2*25)

190
196
191

11*10 (1800 B 0*30)
(1800 B 1*15)
(1800 B 2il5)

163
166
166

11.40

.

(1855 B 0:30)
(1855 B 1.15)
(1855 B 2tl5)

210

220
12*05 (1830 B 0*30)

(1830 B 1*15)
(1830 B 2*15)

156
191
217

•: .*•'

12*54 M 145*56 Not yet pumping.
1*03 • ,'• Pumping started.
1*05 158*87 Slowed,
1*07 153*66 : • .•- \ • '.

1*09 153.55 Speeded,
1*11 260*59

:: 1*23 255.97 *
**i#wsofr 750 258.20 later dirty.

:':$&$- Pump discharge 125
7M*16 •. 257.43

156*631*17
1*20 155.72
1*24 750 155.19
li26 155.00 %ter dirty.
2*28 154.72
2*30 154,52 70§ Purap discharge 163
1*34 151.19 Clearing but cloudy.
1*40 153.90
1*45 153.79 246
lt50 * 153.68 71| Clearing but cloudy*
1*55 153.54
2.00 153*55 Puap discharge 202

2*05 153.50 .;. {.early dear
2tl0 k 253.43

OBaller sample token ot 1650 foot after flow of 30 seconds from bailer.

/

/



V

Depth to
Discharge Water Temp, of
Well M (feet) fetor Depth of later Chlorides

Wffi* 0*^.1. weiiia 1011 01 Sasrale (feet) P.P.&. Remarks

2tl5 T53,37 Pump discharge 186
2*20 , 153.34
2*30 153.27 Pump discharge 176
2*41 153*28
2*52 153.20 72 Cloudy.
3*01 153*08 Pump discharge 175
3:16 153.09
3*30 ' Pump discharge 163
3*47 750 152*96
3*48 Speeded pump.
3«49 161,00

3«49& 161,84
3*51 162*35
3*52 1000 162.62
3*56 Speeded oho notoh.
3*57 164,00
3*58 1050 ,

3*59 Speeded one notch.
4*00 167.84 Pump discharge 157
4*02 1040
4*06 167*98
4*08 167.74
4*10 1075 72
4*20 167.31
4*26 166*80 ',

4*32 1043 166,54 Poop discharge 159
4*45 165,80 Puap disoharge
5*01 167.31 Pump discharge 157
5*30 1075 168,47 Pump disoharge 154
6*00 170.32 Pump discharge 152
7*00 1100 171.16 Pump disoharge 145
8*00 1100 170,83 rump discharge 142
8*57 171*10 Puap disoharge 138 later dear*

10*02 171.17 lump discharge 134
11*00 1100 171,25 rump disoharge 131
12*00 13 171,58 Pump disoharge 131
April 30,
1946
3*00 AS! Pump discharge 125
6t00 Pump disoharge 126
7*00 1100 172.00 72 Pomp disoharge 126
8gO0 171.73 Pomp discharge 122
9s00 Pump disoharge 122
9*30 171*54
10*00 Pump discharge U9
10:00 (2830 B 0*30)

(2S30 B 2*25)
(1330 B 2il5)

154
135
143

11.00 (1855 B 0*30)
(1855 B 1*15)
(1855 B 2*30)

1360
1630
791

11*05 Pump disoharge 119



c

Vm

11*55
1400 pa

1*32
1*50

2*15
2:45

3*10

4*00
4*30

4*32,
4*33|
4*35
4*36
4*37
4*38
4*39
4*40

4*42
4*43
4*44
4*45
4*50
4*55
5*00
5*10
5*23
5*33
5*43
5*53
6*03

Well t,
6*P*B.

1090

1070

Depth to

(feet)
Well #4

171*17

170*50
171.20
Recovery

132.14
138*62
138*19
137*94
137*90
137*81
137.70
137*64
137*54
137*48
137*44
137*38
137*31
137.14
136*97
136.85
136*68
136*53
136*42
136.37
136.27
136.21

Temp, of
Water

Well M.

72

Depth of Water
Sample (feet)

poop disoharge
Pump discharge
(1855 9 0*30)
(1855 B 1:15)
(2855 B 2i25)

i'2855 B 0*39)
2855 B lsl5)
1855 B 2*25)
Pump disoharge
*1855 B 0*30)
(2855 B 1:15)
(2855 S 2:15)

Pump discharge
Pomp disoharge

Weir

Chlorides
P.P.SL

222

229
232
287

370

920
625
570
119

1010
1030

715
112

U3
119

ftemarko

Water s?hite, cloudy.

Viator clear.

Stopped pumping.

Sample for analysis.



Bestalto of Production foot end Chlorldo Studios
on City of Ht, Pleasant Woll 4

Ut, PlceBtnt* loae
April, Bay*, 2946

Dicchergo Depth to Temp, of Depth of Chlorides
Tine Well 4 Water (feet) Water Gator Sample (Ports per
•.„„„••.: W 11 1ffa 1•' flffWi. A•nun-'fffiffiftlfi i•. n PWIML

Romorko

5s40 pa

5*56 135*33

7*00

8*02 135*30
SllO
8*22 244*5
mm m
0*22 • 142.70

8s24 2*0*9*

8:26 242.75
$123 520 67.5
8*31 242.77
S*36 142*83
8*48 520 142,79 70

3:45 242*77
$m
9:10 243*25
9*18 520 ,243*25 72*5
•9*25
9*35

9*40
9*0

10*22 520
10:30

243*26

143.23

72

1650
2650

2650

2809
1^00

2800

1830

1830

2853
1355

1355

93
90

94

510
275

332

Pump disoharge 120

Pump diaohGrtfe 90

Aftor flon of 30 000* fron ballon
Aftor flow of 2 min, 15 soo*
from bailor* ;
Aftor f2o» of 2 rain, 25 eeo*
froa bailor.

Aftor flow of
After flow of
frost bailor.
After flow of

from bailor*
After flow of

After flow of
fro© bailor*
Aftar $%m of
froa bailor*
After flow of
After flow of

from bailer*
After flow of

from boiler*

30 000* frombailor
1 ata. 25 see.

2 min, 15 soo.

30 ooc. frombaUott
2 min* 25 ooe*

2 min. 15 see.

30 ^©C4 frombailon
1 min. 15 sec. '

2 ain. 25 soo«

Pumping started.

0 ft 99 Wetor door.

0 0 226
2855 2449 Aftor £1qv; of 30 bqq. from halloa
2855 1140 Aftor flow of 2 min. 15 see.

from bailor*
2355 771 Aftor flow of 2 sin, 25 sec*

from bailor, .
Pump discharge 223

« e 240 -

0 0 later clear.
8 0 273
0 D 245 *



'Sim W<'oil 4

m

h/12*25 m

Depth to
(foot)

V/eU4

leap of Depth of OhloridQB
Water %$©r 8amp2e (Parte per

ffe214 (foot) Silliou)

I860
I860

2634
2240
772

Bemarko

J/ Writer from bailer mo cloudy (whits).

After floe of 5 eeo* from teller.
Aftor floo of 30 ooo* from bailer,
Aftor flaw of 1 oin, 15 see*
•froa bailor*-' ,

•ywMiiiiiifi in i urn

244

520 243*43 72 3?ump diocharga 145
'« ' .# 240
; « ' ,«. 240

« .'•• 240
f. •' 0 240

• * 0 238

I860 489
1SS0 2025
tm 725

4100

f »30 W$
7*35

3:11

8*24
#*26
&m
S:19
8*20
3*25

9*57
19»i5

20*52

KM
0*30
3*20
3130

4*30
5810
5*3©
7*05
7*30

7*46

767

767

730

70

760

760

243*62

143*55

250*70
150.73
250*W
150,36

252.21

151,18
252*35
252*50

252*27

251.39
151.54

252*63

252*30

252.52
151,51
252*5*

72

72

72

Pwap discharge 236

Pump discharge 125

Pump diuchcrge 228

2860
I860

2094
im
790

207
Pump discharge 228

0 0

0

«

1860
1360
1860

0

9

o

0

105

127

105
106

1208
2690

Aftor f2ot? of 5 oeo* frota bailor.
After floo of 30 see* from boiler.
After flow of 2 tei» 25 soo.
from bailor.

Disohergo rato inereeead.

Aftor flow of 20 eeo. from bailor.
After flow of 45 eeo. from bailor.
After flow of 1 min. 30 see.
from bailor*

Aftor flow of 30 soo* from bailor.
After flew of 1 min. from bailor.
After flow of 2 ©in* 30 sec.



Hoonorgo
Time Well 4

im

»ay 5-
8*05 po

«*#*

9*30

10t45 135.0
12*30
U«32 509
1105 242.5
U:40
U:50
22*00ra
Rtoy 6
22*05 -
20*15 '
12*20
22:25
12:30
20*35
20*40
20*45
20t|o . .

20**5,

lslO

2*19

2*00 520
0101
0*20;
0*25;

0*2|-

2*40
2*15

143.2

to ..Stat* &
later Wtor

111T, 1iii.i'i liJ^WfifTmlTimi*—.

65*5
6S.5
70

2860

2030

1360

1220
1220

0

0'

0

#

o

»

0

0

' tt

0

.#
'».

0'

«

«

«

0

0

'*.

B

9

0

0

O

H

0

0

o

'••*•
:•*»

•«

•;*-

*

"it
*
O

fl

*•'
0

a

#,
o

0

c

0

t

0

0

0

»

0

o

0

f

2055
2330

628

94
93
92

397
42f
576

94
93

119
90

123
90
94
95

237
220
232
230
237
243
244
247
245
249
247
US
I45
247
246
245
244
248
245
143
24?
243
245
244
240

per
Million)

ReniErke

After flow of 30 ooo*frem bailor.
After flow of 2 mill, from bai2©r*
After fjosf of 1- nSm\ 45 see* '
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STATE OF IOWA

IOWA GEOLOGICAL SURVEY
GEOLOGY ANNEX

IOWA CITY

Preliminary Generalised Geologic Log
of Ht. Pleasant City Sell #4
from detailed sample study
by Iowa Geological Surrey

Pleistocene system - cloy, sandy, pebbly
(3t. Louia type, ohorty limestone indicated from
40 to 50 feet, boulder?)

Maslsaippian system
St, Louis formation «• sandstone and limestone
Wtirsaw formation - shale, gray with some limootono
Fteokufc fomation - ohorty limestone and dolomite
Burlington formation - ohorty limestone and dolomite
Hawpton formation

Vteesflnville-Korth Hill members - dolootltio limootono
ProKpeot taH45o0raa©y members

'• ghala
ailtstono and dolomite

Baalish Bivor formation - sUtotono

Msslsaippian'^Dovonian systems
Staple Mil formation - shale* green and brotm

Devonian system
Oedor Volley formation «. argillaceous limestone
Wapsipinioon formation <•» limestone and gypsum

Ordovioien system
Slaguoketo formation * sandy shale
Galena formation

Dubuque-stowartville members * dolomite
Pressor member - ohorty dolomite

Dacorah-Plotteville formations
dolomite
sandstone
shale (Olenvood)

St. Peter formation «* sandstone
Prairio du Ohien formation

ohorty* sandy dolomite
ohorty dolomite

Cambrian
Trempealeau formation

Jordan member *» sandstone and sandy dolomite

A

65 0

10
40

33
50

05

65
75
115
150

200

8 005
27 033
20 250

090

100
102

03

90
130

070

560
680

802

605
915

65

75
115
150
200

005

033
050
070

560

800

825

913
1045

59 2045 1104
04 1204 1108
02 1108 1150
35 3150 1135

% His m

83 1717 1800



St. Lawrence member
dolomite, gray, mediuc-^Tainad, porous 85 1300 1885
dolomite* yellow and pink, fine-grained 120 1885 2005

Francoolu formation
slltotono, dolonitic 45 20Q5 2050

• snolo* sreeot, «il^ ; •.:< 2$. 2350 2075
dolonitic eiltotone and siltotano with some sholo beds 123 2075 ai98

• dolcmito - g$ , 2^08 2224
slltstone* sandy, dolomitic 56 0204 2280

JJrcsbaoh fornation

QolOBOlllo member• '•>' sandstone, fino-erained 35 22iJ0 2315
Isau doire nembar

sandstone andshale 25 2315 2340
ohulo with some dolomito and sandstone bods 210 2349 2550

Mt« s&oon somber

e«orr^. shady ao 0550 2570
omloi reddish broBftt 10 2570 2580
~'~~*~ "10* medium- to coarse-grained 68 2580 2648

(Subject to Revision)
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lllaroh 28, 1944

Mr. Howard R« Green
208-210 Bever Building
Oedar Rapids, Iowa

Bear Mr. Greens

Some of the salient points in the consideration of a well to the
Dresbach formation at Mt, Pleasant are dieouBSed in the following
paragraphs!

A sharp structure occurs at Mount Pleasant* Therefore location of
the well will be important in estimating depths. In this disouesion aU
depth figures apply to the location of the No. 2 city well where the eleva
tion is 6?1 feet. The rook intervals and other data are based on the
information that, we have on the Sew London city well, the Murray Iron
Storks deep well1 at Burlington, and other wells penetrating the Dresbach
in eastern Iowa* Some additional work should be done on existing wells
before a final, and complete report is presented.

Beneath the Jordan sandstone in the Burlington-New London area occurs
the St. Lawrence dolomite with a thickness of approximately 205 feet. It
is underlain by the Eranoonia formation composed of glauconitlc, dolomitie,
siltstones and sandstones, Bilty, sandy dolomites, and some green shale.
Underlying it is found the Ironton sandstone which is about 40 feet thick.

The Dresbach sandstones lie beneath the Ironton. The Dresbach is
represented by three members. 1) the Oalesvlile at the top, 2) the Eau
Olaire in tee middle, and 3) tee Mt. Simon in base.

The Galesville is interpreted as representing the bottom 40 feet in
the Murray Iron Works well. In the New London city well it is Interpreted
as being 23 feet thick. In bote wells it is composed of sandstone, tee lower
portion of which is slightly dolomite cemented in tee lSwer 25 feet at
Burlington. The Eau Olaire beds were undrllled at Burlington but were
penetrated at New London where they were found to be 204 feet thick, and
to be made up of sandstones, maroon and green-gray shales, and a very minor
amount of sandy dolomite. The Mt. Simon member at New London was found to
contain sandstone throughout the 135- feet of tee sampled drilling. In
order to reach the equivalent total depth of the Murray Iron Works well in
a well at Mount Pleasant it will be necessary to drill to a depth of 2360
feet* At tee Mount Pleasant site it would be necessary to drill to a depth
of 2735 feet In order to reach the equivalent total depth of tee New London
city well.

,-s.



Mr. Howard R.Green «9. „ < M .
z Maroh 28, 1944

gjj wU with all aquifers below the Jordan uncased would -ffSSrtTO

The chemical, characteriatiee of Dresbach'water af Mount Pi«.*«„*are not exactly known. The bestap>*o^loi,^av^ilSJlK ^o?wL«,
of water from the'New London and^ Mu^al^S^^«^ S*^ ^^^! -
with an analysis of water^omteeW^SrS? Zft? ^^ ^ *FP«^

y ' r • '. - •',.''•' - • • , ^ '''''.

Production of tee iSurriy Irok tork^

Drilling below the Jordan sandstone at' Mourft Pl&»W«+«Vti v*-it 1

1^! Isnfy yotir*Y

H. G. Hershey
HGHiH •••
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H dward R. Green Cd.

Page 2
Mr. Lee P. Speaker 7/31/45.

To check the observations made on your well we made up one
or two trial batches of neat cement and water in the office,
placed them in a 48 inch length of glass tube and observed
the following results: 1 foot depth of cement in the tube
was brought to a total 2,44 feet of depth by the addition of
water. This was shaken up until it was well mixed and then
permitted to stand quietly and the cement finally set with
its upper elevation 1.5 feet above the bottom for a 50$
swell. The balance of the water, of course, stood above the
level of the concrete grout. This is the result which was
secured by simply mixing the entire amount of cement with
water and letting it settle into place. However, when the
grout is pumped through a pressure pipe and forced to rise
in the well 20 or 30 feet there is apparently sufficient
agitation to permit another 25$ of water to escape to the
surface and that is the action which we have found happened
at your will. For example:

Sunday, July 15, depth of well 620. Placed 50 sacks (50
cubic feet) of Hi-Early strength. The annular space was
theoretically 241 square inches,which would require 2.41 cubic
feet of grout per foot of height. Therefore, theoretically
this grout should have risen to 20.8 feet above the bottom
but on the following day its upper surface was found 30 feet
above the bottom for a swell of 9.2, or 146$ of the volume of
cement in the mix.

On Monday the surface of this grout was flushed with clear
water for 10 minutes and thereafter 810 sacks of cement were
placed for a theoretical rise of 336 feet. The following day
the actual rise was found to be 400 feet for a swell of 64,
showing that the grout was equal to 118$ of the volume of
cement placed,

Tuesday, July 17, after flushing the surface of yesterday'3
grout clean, at a depth of 190 feet below the surface 327
sacks of cement were placed which, theoretically, should have
brought the surface up to within 63 feet of the ground surface
by reason of the fact that this operation overlapped from the
29 inch hole up to the 38 inch hole where 5.74 sacks per foot
of rise were necessary. Actually, however, the surface of
the grout came to within 24 feet of the ground surface for an
overrun of 39 feet, which again was 118$of the theoretical
distance.



Hdward R. Green Cd.

Page 3
Mr. Lee P. Speaker, 7/31/45.

Wednesday, July 18, no grouting.

Thursday, July 19, and the day following, 114 sacks were used
to fill the remaining 24 feet whereas it only figures to bring
the level up 20 feet, thus the volume of grout equals 120$ of
cement volume.

Except for the first day's run the swell at 18 to 20 percent is
very constant, but on the first day's run only 30 feet of grout
was placed and it was of a different brand than they used on
the other days. I am at a loss to explain why the cement on
that day was greater than the others.

In thinking about this situation, and you really did get us
to thinking, we have looked up considerable data. According to
the laboratory manuals, if we mix water with Portland cement
to just the amount necessary to get a compact plastic mortar
the volume of dry cement required is 12$ more than the volume
of the resulting mortar, in other words, under that condition
there is a shrinkage in volume upon mixing. Dry cement has
about 51$ voids whereas a normal compact grout has 40 to 43$
voids after compaction and still is absolutely impervious to
the passage of water through it. A 1 to 4 concrete having
only 12 to 14$ voids will permit water to percolate through it.
This is for the reason that even though the neat cement grout
has 4 times the amount of voids they are so tiny and uniform
that they do not line up in the channel as in the case of a
less porous concrete. Another thing to remember is that water
to only 8 to 10$ of the weight of cement is required to go into
combination with the cement to insure setting and any surplus
of water using above that amount fills the pores before mentioned
or finds its way to the surface as free water before setting
takes place. My personal theory is that by pumping the grout
down a pressure line to a submerged outlet, from which point
it is forced to rise to a distance of 60 to 80 feet, a consider
able quantity of the water is held entrained in the mortar and
thus accounts for the swell or the overrun in surface rise. I
don't think that this fact has any particularly bad effect on
the results. I have checked on several tunneling and dam founda
tion projects where cavities and fissures in rock formations are
grouted by this theoretical means and where the waterproofing
effect could be observed and all of these operations were re
ported as successful.

Anyway you brought up a very interesting question.

Yours very truly,

HOWARD R. _GREEN CO.

HRG:ab By,
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HOWARD R. GREEN COMPANY. CONSULTING ENGINEERS. CEDAR RAPIDS. IOWA

November 7, 1945.

Mr. Lee P. Speaker,
City Manager,
Mount Pleasant, lowa.

Dear fir, Speakers

We enclose herewith a copy of a letter addressed to Thorpe
Well Company which I think you Will find self-explanatory
and which we have discussed by long distance phone today.

X have been over this matter thoroughly with &r# Thorpe and
believe that this ia the best solution of the problem which
confronts us at the moment. It la my hope that the elimination
of the #6,000 worth of casing will edver the coat of this
extra work order and I am quite sure from my talk with Mr.
Thorpe that it will do so provided that no great quantity of
caving shale is encountered below the present 2415 foot depth*

The #7*50 per foot which Up. Thorpe has bid on the 580 feet
of reaming (and this amount Is definite) amounts to #4,360.00.
The 170 feet of 16 inch pipe at p.SO per foot amounts to
$561.00 and these two total |4,911*00, which ia still under
the casing provided for at Item 9 in the specifications. If
there is any change from the foregoing it will probably be to
use a smaller and leas costly liner than the 16 inch, but Mr,
Thorpes proposal states that he will bill you the market price
on the liner that la used* It aeoms to me that this can not
vary greatly from the estimated amount as I just talked with
Dr# Rerahoy by long distance phone and he la willing to make
a rather definite forecast that only 60 feet more of shale
ia to be expected. That might require a few more than the
170 feet of 16 Inch casing I have used in this estimate, but
not very much. On the other hand, if smaller sisea of casing
are used through the shale as may be necessary, the cost will
be proportionately reduced. On the basis of our study of the
matter and Dr. Hershey's comments and our discussion with Kir*
Thorpe, we recommend the acceptance of his proposal*

Yours very truly,

HOWARD R. GRE2HT 00.

HRGtab B:
Enc.
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HOWARD R. GREEN COMPANY, CONSULTING ENGINEERS. CEDAR RAPIDS, IOWA
3

Hoves^©** 7* X0ft6«

Thc-Ppe Weil Company*
Lock Boii XOT,
Coa koines, Iowa.0

(toMtwm* SKJSOT^s &t. ?leaaant well*

Daily reports en the progress &t the sseuat neaaant^well
Indicate that; Srora about depth 8205 to the preeeat bottom of
the hole at B4X5 aaady aha&s* brown and green ahala ana green
ahsle have been eneeuaterea* m& both the dally report© and
siy telephone conversation wlMh Olty Manager Speaker, aa well as
our observation of the material being taken £rora the-vqu.a.
®eefc ago Monday, indicate that this ssaterlal Is of ©a unstable
nature end km in the past torn, days been ea<^ ba£ly« &® the
diameter of the arill hols at this point ia 11 laches (th©
contract ealla for 10 Inches) there ia Uttie ©banc© to oaae
out this caving siafc©rleX without restricting the nnlebad
d&asater o£ the hole to an undesirable ©iai^ $* f* Se *°
nuno the finished well at as? In the ae^borhood of 500 £»£*n»
t^tfesrefeve* think it advisable that th© hoi© be reamed to
19 inches diameter from tfes present base ©£ the 10 Inea hole,
which la at or about depth 1», and every ottotupt bo ®ade to
carry the diaiaster at that large sis© down ^^ne^ tbe e&vlAg
Serial so that the l£o £eet e£ auea formation which w© bsv@
already encountered Sjogethw wltft whatever iwnot ©£ S^JSfn
materiel may be esposed below the present S41S depth oi well
rMttS Stf possible at IS Inches O.D. or, If ^*%J*
neleeeary, at aem© smaller diameter, depending upon the further
developit@nt of the wolla

89 would ills© to have you give ua a fi» $^a2*95 m 2«!2i!L.
nric© feaais for reais-in® the wall from 18SS to UU9 a dletsno©S%^eS/S<nSt0 present diameter to 10 Inches, or ae largo
a hole as can practically b© produced.

We also woulUi iitee to have you give u© a dictation on the P**©-
Ina o? auea caaing ae my be detanaiaed as flewasary f* b®^



HOWARD R. GREEN COMPANY, CONSULTING ENGINEERS, CEDAR RAPIDS, IOWA

Pace B
Ihorpa v,oii Co., 11/7/45,

We contemplate the elimination of the 1899 feet of 10 inch
I.D. casing cal g Qf the bidding form from
elevation SOS to 1936, thus reducing the contract amount bv
.5,050.30* J

The fore Information and request ia submitted under the
provisions of Paragraph 3 of the i')etailed iinocifications and
Paragraph 9 (b) of the General Specifications.

When you have received this letter will you please immediately
prepare, in written form, the foregoing roquested Information
and present it together with this letter to JST, Speaker, who
ia the City'a official representative on the work", and he in
turn may, If he so desires, place it before the Council for
authority to accept your offer under the terms of the afore
mentioned contract paragraphs.

It la our understanding and your letter to the City should be
co. nod upon the fact that this reaming and casing ia to
be considered as extra work only and does not relieve you
from any responsibility in completing the well under the terms
of the original agreement and that the City accepts no re
sponsibility on any haaarcia Involved in carrying out the efctra
work. It Is our understanding also that should this recommended

ti executed that instead at continuing the drilling
below the bottom of the reamed section of the" well at 10 inches
diameter, as required by bite or 1 contract, you will,
without additional coat fro f above the bid vvl':
10 Inch hole, maintain as large a <Uameter in excess of 10 inches
as can practically be accomplished.

Yours very truly,

c K. ." a 00.

tab By
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Wmm&m % X£f&

sa jr ^« &« ^fiJitej City Stottt&ea'*

%tt» fMlovJUag fe* y«ss? ooJi*o&$0tt$feieB!S

5S»- will retta *!» fe»8»- fiross ja$$i^£tfH&62y X8SS fwttft -l&wi
M l&ejyto. •&&._6&Mmis®F 9&&13L eer^tB^ to$m%%m -sntfeftaIt
ae&HiftiBJPy feat* aa 60 £5&& 2a--a''££«e*t* •$&&<?& oIkm&UI W .a^imi*
ffifttteiy. ,tfeo 30C& f 3©;$ lewe-X* "aftl*- lino* »#»&•<• fee &@ £iWjg»a
-**•&«l-3»leo* %f&r%neb»tl ataft. oen^»3a&^, e». 27 ±m&m& ®«U9: $£$&'$i%&
««1&*&;J^IMhs* ^* fes^ tbe 1liaw-$$ jt&eeog m mmM vm&iam~
®m& tte® &&$&l&®$ beioo-t&e liner full atso of $fe&' £ae&d» of
&?M |4$se- iSsaSii' if* mas a@efis-fAry'fe^'Cst®^ oi? fce-fetee fe@=§1i@ss; ©Is

1 " « Brl® sooliiei* ef.ttgg £M&*-eott34 && w-^^'mflk 11^
st&M. -^#<ts®'t^«f.s IS?- 2,«-.e-S3©5ij>. or k i-ar^er ;^&alaf >y ntM«

g e&e..- ji#s®&-s« -We imh*14 ooo§lm*8 oalejo feftts Hoof' "*i*e$uli •
*&£fe.:^.'&£»..3&po-to «&&-.&$$&o«% af>las.iiele ojBtl j»» #e#ee£&*»ev*'._"
Bsaii '^#; »$& fssslsr©®- ..*g@«fsig f $t«&safcS#?3~. 3m<ie £& ©©^eaa^f' •"%#• o®g$h

tie '$&?»e **. a*, tfeia f©r fch» orob ^to-flte-vo eoft'eati ia -$te
e&a$aft&ir'.£ep-^£2&£&g s?fe:-l§ iseM^E Me, ^fei £0. d#i^'&a&2i "
'a«*i JCf&y goafes #?«#0) $sei* lives!'foot for Wm 8B&m& tv&mot'

-~h®%§-mh of- £Jmk $«&§$%' beta ^© «&tt2ft/eon%im*-$£$s
t%& '§m%&mm o£ bfa*~ toa&m $®^m&tem'of ®%m Abe ,aaa»r*$ fc&tf-

'i«''-48ofe -i»i& Is ~iEhe' eea$r$£t .for i&e. W iimh k&%%9 $®im$ -
kiuNi.4Ued>-J?lf6y '&m.&ff -{ff*&$>- pojp HaeOt £@&%o

t (



H& 1&21- jt3km&- to* %M®r ®fc it* esse* ooiifc '&e >j® -fa* $&*
Ejmt&ri&l alegae*. iao2ttf3ia^ »Jiy flrlvlsg otoe &s? ©£j»Sug
tf&saa tf&fih my lie .aeeooeja9]r« t&o.eoofe of -pl*eSiag *b*
#he» t»r «o a&eort3a4:l3y>''fetie ress&sg- prlpo*

~m u&vSd^etsad .fsbis rsauld no& sa&e any etrtoor-ehitnaea In fcht)
d&&$sm®© fijQg- im «ot£A &e£t«ra- to fcfee ©rlgls^-e&taS}2?&&%, sad
««itiipl-£$e amm*

"jToaro vary tintly*

£-S*W£ %^^U 7
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February 11, 19-47

Sir. Lee F. Speaker, Cltgr Manager
SCt. Pleasant,
lows

Sear Mr. Speaker*

Enclosed are results of the chloride studies I made on
your well Ho. 4 on February 5, 1947.

I have not hadrtfn opportunity to talk to Dr. Hershey in
regard to preparing a display of the section eneountered in your
Ho. 4 well but will let you know regarding this just as soon as
possible*

V&vp truly yeursj

William E. Knle
ftBHsSS

r %

-TV /
. /



b: December 7, 1948

\
\

\

Mr. R. W. Brooke
Layne-WeBtern Company
P. 0. Box 662
Ames, Iowa

Dear Mr. Brooks.

I am enclosing a copy of the water analysis from the Mt.
Pleasant city well Mo. Awhich you requested last week.

* « IJt ?^ n?ta that ^taouga *»e hole was drilled to a depth
? «*?A i5 feet» it ^^ ovea*»aUy Plugged back to a depth of
1,860 feet to reduoe the high content of chlorides found in
water from the deeper formations*

fery truly yours,

INBim.AH H. G. Herahey

/
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February 5, 1947

Mik M3£» City of fdt. Pleneant Well Ho. 4.

£QJffi&*,\ Wfc $$ Hat* Sec. % f. 71 H*, ft. 6 *., Cantor fwp.,
Henry County.

S^f Drilling curb, top of ae-ineh pipe, about 73117 feet above
sea level.

MlSnyKJg^Hj 1860feot.

S8&& MffifBfa St. Lawrence dolomite.

'VB'S' Turbine, setting 174 feet to bottoms of suction pipe.
Powered by 30 ap. electric motor.

B MM* W^m^W* inference point for water level measurements
is bole in pump base 1.2 feet above concrete
floor of pump house.

|t Well had been idle since Say 1946.

Observations made by W. e. Hale, D. S. Geological Survey, Iooa City, Iowa..
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BESmiSB OF CHLORIDE S?SS«B8 OS flATgR PPSPSD FSOM 89?, PLS&aAaT

em sell fk>. a

CHLORIDESDEPTH

msm

ffeb.5
10«35aa 135.4

10*53
10*55 141.7
item
11*12 ia.7

11*36 - 14l#55
3J.I40

IX*50 Ul.5?

IStlOpm
I2t30 ua.o
12*30
12*43

12t50
lilS
i;30

f«90
'jfert*
2*30

£s45
3s00
3.05

141.9

141*9

DItCHAHJE
RATE

405*

405+

4051

m
85
92
100
130

130

127

130
127

4Q&:

J^li

135
108
90
90
87

we

127
130.

ftef. point is hole in pump base,
1.3 feet above concrete floor.
•$eU Bo. 4 act pumping,
•tisll pump ohlorlaated with 5§ H.T.B.
Pumping started

Water bes slight yellow tint.
Water clear» traoe of fine sand

later clear

Air lift pump started on well No. 2

Pumping stopped, discharge line
failed
Pumping resumed

feU Ho..2 - 96 PPM. chloride

Pumping stopped at Ytell No. 4




