
'unched FCH

Verified PMJ

WRD Exp. (GW)
Aug. 1964

U. S. DEPARTMENT OF THE INTERIOR GEOLOGICAL SURVEY

Water Resources Division Well Schedule Form
MASTER CARD

Source , , / &
/fV- <? v Till, Date ^

;
I . I County

\ (or town) J •

Map

atttude: I/! S. Is Longitude: I '']
Sequential

nurobe:

"5 degrees ts rain sec ni

Local I .-

ell number: |_.--;^

j,, Sec_

.• I „ I I 1 j I Other
| [ [ number

. B & M

Owner or name:

-r—I—I—I—rm—T
i i ; •

-J I L

I Oito ,V- i-Xji ' , 7 i j i LjJ or name:
)jl, Jii! I

j-' I iTi^i^ifll I 1Addre
(C) (F) CH)N (N) (P) (S) -(W)

Ownership: County, Fed Gov't, City, Corp or Co, Private, State Agency, Water Dist

Use o£ (a) (c) (d) (f) (h> en (n) /xey) (S) (T) (U)
"• atering, Fire, Dora, Irr, Ind, P S, Stock, Instit, Unusedwater; Air cond, Coram, Dewat 4b|T

Use_of (A) (D) (G) (0) (P) (R) (S) (T) (U) (W) (X) (Z) AJ\^\
well : Anode, Drain, Seismic, Obs, Oil-gas, Recharge, Spring, Test, Unused, Withdraw, Haste, Destroyed I

DATA AVAILA3LE:

Hyd. lab, data;

Well data| ( Freq. H/L meas.: / • L__J Field aquifer char. 7\ )

. "•
"•
-a

yes ,T~

Qual. water data; type:

Freq . sampling: /_

Aperture cards:

Log data: . \

|SAME AS ON MASTER CARDj Depth well:

Depth cased; y — *
(first perf.) /^J ft .

I • I Pumpage inventory: „„V> period:

WELL-DESCRIPTION CARD

» I i 1 L2Jrent -g'
~J • •:asii-,r;
J •' • £il£e:

(C) (F) (CJ (H) (0) (P> 5 (S) (T> (W) (X)
jnj.L. porous gravel w. gravel w. honz. open pert., screen, sd. pt., shored, open

a ' concrete, (perf.) , (screen) , gallery, end, v—-^ hole,

"ethod (A) (B) (C) (D) (H) (J) (P) (R) (T) (V) (W) (2)
Drilled: *lr bored, cable, dug, hyd jetted, air reverse trenching, driven, drive

wash- otherpercussion, rotary,

take setting:Drilled: •- , ,- I ' ! IPump in

Her: //, jP. &/? t
_

a

n

ii& (A) (B> (C) (J) Blll .ultlple »> <P> »' <s> <T> «> I I DeeP [(type): air, bucket, cent, jet, (ce„[.)' (turb.) n°oe' Pi"on, rot, submerg, turb, other I I shallowL_l

(type): diesel, elec, gas, gasoline, hand, gas wind; H.P.

Descrip. MP •: '

Alt. LSD:

Wacer . n above" •^ove "
T^vel L_ ^ beloy MP; Ft belQ-. Is.
Date ,-— ,/
meas:

1 I

; 1 (source)

Trans. or

er no.

• Tra

met

-ft hM™, ls<*. Alt. HP

• '" I Yield: i—i—!—i—r

-m
»o

Method P" "I

determined L0iJ

I—I • • '• - I
hrsU. i ~ i^tj^--c

QUALITY OF I—I—I
WATER DATA: Iron - [ [Sulfate

|Accuracy:

JZL

Pumping

period _

^_!Z]h
ppm 6?

Sp. Conduce >* •,;'*> *? Kx 10

Taste, color, etc.

ED Temp.
I—i—!—|£-IF ', ""I- | • l • I

Fl I L__l sampled , - .• .-- I • , I-- " I

a

Well Number ,

HYDR0GE0LOGIC CARD

I' 1 Physiographic
SAME AS OH MASTER CARD | provinge.r

_LZD Drainage
Uaain: \ i "••> ! '"'• ISubbasin:

T°P° of (D) (F) (H) (S) (T) (V)
veil site: local depression, flat surface, hilltop, hillside, terrace, valley flat,

MAJOR I i . I

AQUIFER: / , [_J /''' ' 7A £'# fj $,
system

Lithology: j ' /'' f ••' ,- '-'

series ii' i>'

_™_

-T-

aquifer, formation, group
Aquifer

Thickness:Jorigij;: 'I/!,".-' | I

"CLZEII25^

¥0

top of: -CZ3
AQUIFER;

Lithology;

1 r—j ] Length of
It i I well open to:

Intervala

Screened: 6 A

Deoth to

consolidated rock:

Depth to

basement:

Surficial

material:

Coefficient

_Trans: ..

Coefficient

,CX3 Origin:

aquifer, formation, group
•Aquifer

Thickness:

_ft Lo i i i-«J Source of data:

"! 1
1 •F Source of data:

L"7"! "I Infiltration
_ jo I n f gnsracteristics:

"ED
a
m

_gpd/ft | CXZ3
_8pm/ft; Number of geologic cards: I__gpd/ft ; Spec cap:

fear Q,y.

ttr
—{.._ __i—

! !
1 L



State:

Well No.

Sampling
Depth

Si05

HC03

'v/a?

UNITED STATES DEPARTMENT OF THE INTERIOR

Geological Survey ~D u->\ , 1i~n rWater Resources Division L°c:al Well No. OBo-HZ^\\DC
Aquifer Code(s) \LQll

Water Quality Owner's Namp VjomiNz cirv#l( l?3C,)
W Number

Card Q

County: rf 41% mon

)OHS~jT

-1.1 ViJ
" 3

Seq
No.

\9
•

1 2
Latitude i£Me_Jpnfi

|o|9|ijy j2. •

2J Date Lgjii/ LLL£{£

C a 2
26 29

Type

42"
Ca

45-

C03

44

33^
62 65

TT T2"

KxlOe
31

worn
49

Mg

o
66 67

S04
68

o\o
18"

7,8 8
35

PH

50

3R
^3-

IE CI
72

Card R

19

M
36 38

20

Temp.°F
39

K

25

41

la ZV!
54 58

71^

5T *~6T
Source No.

3 Q
73 78 79 80

Duplicate Columns 1-25 from Card Q

F [3 NO* B[o P04 1

• 1 ' i

B
1
•

Al

1
i

i, r
!
Pe 0\

•

i

26 28 29 " 32

Pb,

33 35 36 38 39 41 42 45

Mn 3 Cu

1

Zn
1

•

46 49
Solids

52 53 54 55 57 Hardness

\s f 1 Calc. Ca,Mg 3 9 vT
uon-

Carb. 7 J
58 63 64 69 70 73 74 77

Color No. -R
78 79 80

Duplicate Columns 1-25 from Card Q

IBr

RSC

Alpha

(pc/D

•

26 28

42 44

55 57

29 31

ABS
45

Beta

(pc/l)
58

47

Recorded by: ~J>. fifilOHSQN

Card S

Alk. as

CaC03

Ra

60

3 Z H
32 35

1
48 50

1)
1
1
*

61 63

Free

C02

U

(ug/l)

SAR
1
•

36 38 39 41

1

l
•

64 66

Punched by:

Published:

No. b$L
80

Date:



V/ - oqj~S~

0 SO -^zv -\\ DC , Z
UNITED STATES DEPARTMENT OF THE INTERIOR ^ ,3, |

Geological Survey r -\
Water Resources Division iv»o»B«c C,ry^/ (^ |93*/

Water Quality

(ppm)

Card Q

State:
!
• County:

r

!
•

To-wn: ^JO^PSf/i/B

Latitude
1 2

Longitude
3 4

M D Y

Well No. ! '
1 1

l
j

1 1 ,
1 1
1

1 ,
1
1

Seq. 11
No. Date

1 „

! _LlL 6-2

5 11 12 18 19 20 25

Sampling
Depth

.-} Z Type 1 KxlO6 '

, /

PH
,1 1

- 1 Temp.°F
26 29 •

v
30 31 35 36 38 39 41

Si02 ' li Ca
. 1 . I • . 1

Mg
1
I

• Na

1

1
• K

1

1

*

42 44 45 49 50 53 54 58 59 61

Source No.

HCO3 J / • ~-»

CO^, S04 3 CI

1

1
» • E

62 65 66 67 68 72 73 78 79 80

Card R

Duplicate Columns 1-25 from Card Q

Mn

Determined

• N03
1

• 1/ P04
1
1

• B

1

•
Al

... ,

1
Fe

1 .

i

26 28 29 32 33 35 36 38 39 41 42 45

l
1
•

1 '

4- Cu

1
1

• Pb < Zn
1

•

46 49
s olids

52 53 54 55 57
Hardness

Calc. Ca,Mg
0 won-

Carb.

58 63 64 69 70 73 74 77

No.
•

1

Color

78 79 80

Card S

Duplicate Columns 1-25 from Card Q

Br

1 1
1
• I

1
1

•

Alk. as

CaC03 :
Free

C02 SAR
t
>6 28 29 31 32 35 36 38 39 41

RSC ABS

1
1

•

1
1

•

t12 44 45 47 48 50

Alpha

(pc/l)
Beta

(pc/l)
• Ra

(pc/l)
1
1
• (ug/l)

1

l

55 57 58 60 61 63 64 66

Recorded by: ..'• ,

Rifled PMJ 80
Punched by: funoiled TOfl Date:
Published:

No.



State:

Well No.

Sampling
Depth

Si02

HC03

'0 Wr>

UNITED STATES DEPARTMENT OF THE INTERIOR

WateTSScefrTvLlon Local Well No. 080-nw-^
Aquifer r.ode(s) K \D\

Water Quality Owner's Name ^Cmmf Cirv*/f/93C)
(PPm) WNumber OQ«^ L
Card Q

\9
•

1 2
County: _J^_6jZis_oi^_

Longitude

l/\3
" 3

Seq.
No.

Tovn: ^Qf^a/wg, X-«w»

Latitude

lf\ \\H\6\0\Q\U\ |P>klV.2
TIT

iJ KxlOs

18-
E Date

19

JL10[l J |3^|g^
20

Temp.°F

25

9Z.
26" 29

z
42^

«_ Ca
44

fgTgTg
62 65

45-

co3

31 35
PH

plz.11

0
66 67

49

S04

Mg
50

H Ov

^3

m ci

68 72

Card R

ZiV
36

Na
54

73

38

2 31
58

/l£i
78

39

K

41

5^n3i
Source No.

5J
79 80

Duplicate Columns 1-25 from Card Q

Mn

Determined

Color

[3 NO* &[& P04 1
B

1
•

kl

l
l

Fe [0*S~
26 28 29 - 32 33 35 36 38 39 41 42 45

12 >r Cu i
1
1

Pb, Zn
1

46 49
S olids

52 53 54 55 57 Hardness

\Z IV 8 G Calc. Ca,Mg 3 9 <r
lMon-

Carb.
& 9

58 63 64 69 70 73 74 77

1 No. 'R
78 79 80

Card S

Duplicate Columns 1-25 from Card Q

IBr

RSC

Alpha

(pc/l)

1
•

26 28

42 44

55 57

ABS
45

Beta

(pc/l)

29 31

1

Alk. as

CaC03

47

Ra

58 60

Recorded by: "3>. flft"g0tiSc"\J

3 Z &
32 35

J
•

48 50

1) •

61 63

Free

C02

U

(ug/l)

SAR
1

•

36 38 39 41

1
1
t

64 66

No.

80

Punched by:

Published:

Date:



UNITED STATES DEPARTMENT OF THE INTERIOR
Geological Survey non _ un \ ,, 1 |>> (,Local Well kt^ OOP 1ZW' \ I J> U

Water Resources Division

Water Quality
(ppm)

Card Q

County: HwHsoH

Aquifer Code(s) K \T> [
Owner's NpmP )±jg£M£ Ci>y^ )( 173(.j
W Number gOV^sT

State: \^e-^t\ *,5
1 y

Latitude

Well No. fil i/jr do A/
5 ii

0\9tf
Longitude

HaL
T2~

o\o
-JT8-

1: u cpni/je.Vj3 Tovn
3 4

Seq.
2No. Date
19

PH 7'Z.

JL
o! 0 1Z jQ

20

Temp.°F

-own

4
3!7

25

Sampling
Depth 9 Z

26 29
Type

„, ,

1
•

42 44

Ca
45-

co3H\°\9

"So
Kxl0e

31

9 a
49

S04

Mg

35 36

2 c9 Na
53 -t-K 54

CI

73

50

V 9»

38

n
39 41

<S*l K

58 9,59 61

Source No.

Zio 3 Q

Si02

HC03
62 65 66 67 68 72 78 79 80

Card R

Duplicate Columns 1-25 from Card Q
*?B*t.ttf

Mn

Determined

Color

0! NO* 1/ P04 0\
1

B
1
•

ft.1

1
1

• Fe o\
26 28 29 " 32 33 35 36 38 39 41 42 45

o[ Cu I
1
I

Pb , Zn
1

46 49
S olids

52 53 54 55 57 Hardness

z 2. 7 Calc. Ca,Mg 3 V z
imoii-

Carb. 7
58 63 64 69 70 73 74 77

No. K
78 79 80

Card S

Duplicate Columns 1-25 from Card Q

Br

RSC

Alpha

(pc/l)

1
•

26 28

42 44

55 57

29 31

ABS
45

Beta

(pc/l)
58

47

Recorded by: "j>-fl fltOiQoM

Alk. as

CaC03 33^
Free

C02 SAR
1

•

36 38 39 41

1

l
•

60

32

48

Ra

(pc/l)
61

35

50

63

U

(ug/l)
64

Punched by:

Published:

66

No. £
80

Date:
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IOWA GEOLOGICAL SURVEY
Generalized Log Based on Detailed

Description of Drill Cuttings

Name of Well; City or v;oodbine(l-k;r-. Ison Co.) Survey No. W-0455
Drilled by; H. B. Brora, Blair, Nebraska Date aber ,1956

Total Depth; Mj ft:Curb Elevation; 10^5 ft.Static Level: *&&'ft.
Casing Data; IIl7 casing to 61»4". 10" .;ori'cr- feed I i'G". 10" casing
overlaps 18« "' L4*« Overlap sealed L ther. Peri'o Ited c
begins faV1 fcelofe curb.
Pump and Screen Data; Pomona pump.

Pumping Test: .££ Hours gg Min; Gal. Per MLn. "QQ ;Drawdown 5? ft. in.

Description of Formations

min.

No.

1.

•J!
S •

4.

5.

6.

Rock Unit

Gluci^l clay—bro-nis: f« slightly cal
careous, silty, sandy, pebbly.

Glacial gravel, pebbles and small cobbles-
dark arid light igneous rocks and limestone
present.

Glacial sand to fine gravel—sand, coarse,
major grade 1-| mm,, principal subsidiary
!-1 mm* Shale and. limestone, curvilinear
to subrounrij quart:', angular to M gular.

Crrtaqepus

Silt stone and 15-£0# clay shale (tray with thin
streaks pink to red mottled silty clay),
micaceous, medium brown siliceous sandstone.

Sandstone-r-lisht "ray, medium to fine grained,
major grade 1/4 - 1/8 mm., angular to sub-

.i'L :•-, ::iuch pinkish guartz rains, and
considerable serlcite. Sandstone lumps are
non-calcareous*

Sandst no and siitstcne—sane.stone very fine,
1/8 - 1/16 at*,, gray, micaceous, with thin
bands gray siltstone.

7. sandstone—gray, medium fine grained, similar
to 56-57J (Dakota).

Notes

Sent to Mr. L, W. Wood, Ames, Nov, 5, 1337,

Thick.

3

13

From
("Feet)

To

c7

r7 56

i| 56 ev|

57 £ 59

it| 53 9H T.D.



IOWA GEOLOGICAL SURVEY
Generalized Log Based on Detailed
Description of Drill Cuttings

Name of Well: City of Woodbine (Harrison Go) Survey No. W- 0455
Drilled by: n.a. :3rown, Blair, Nebr. Date sept. ,193^
Total Depth: 91-V' ft:Curb Elevation; loss ftsStatic Level; 1Q43 ft
Casing Data; 12" casing to 51' 4" 10" preforated casing to 91' 6".

10" casing overlaps 12" casing 14". Overlap sealed with leather. Pref. begin 67'
wmi»ii.ii>.mfciii •• • • ii i .iii. . ,i ••- • ... • ,. ;... .. ... ,. . f i i ) i i • | • • ) nm,,, i,i ,1m, I,, ,,, | , |, , . '-

Pump and Screen Data: Pomona pump D9 0>v curb»

Pumping Test; 2,2 Hours 25 Min; Gal. Per MLn. 200 ;Drawdown 5T ft. in min.

Description of Formations
H°i Rock Unit Thick. From To

(Feet)
Pleistocene

1. Glacial clay^ brownish gray, slightly calcareous, silty,
sandy, pebbly. 32' 0 32'

2. Glacial gravel,-,pebbles and small cobbles,-dark ^, light
Igneous^" and" limestone present. 3' 321 35'

3. Glacial sand to fine gravely Maj. Gr. 1-g-mm., Priii. Sub.
2-1 mm. Shale and limestone curl, to subr., Quartz
ang. to subang. (U^y^^n^,.^ 2' 35' 37'

Cr.rtaceous

4. Siltstone and 15-20;' clay shale (gray with thin streaks
pink to red mottled silty clay), micaceous,
medium brown siliceous sandstone. 19' 37' 56*

5. Sandstone, light gray, medium to fine grained, i'aj. Gr.
l/4 - l/3 mm, angular to subangular, much pinkish
qzt. c:r ins, and considerable sericite. Ss lumps
are' non calc. 1;;' 56' 57-J-'

6. Sandstone and siltstone-j-sandstone very fine, l/8 - l/l6
mm., gray, micaceous, with thin bands gray siltstone. If 57-;t' 59'

7. Sandstone*.gray, medium fine grained, similar to 56-57-jr' 32gt' 59' 91g'
(Dakota)

VfcX

Notes:
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Sheet No '. Name of Well CCU. ef.. ^?Q0hul?. .(#%*. (l??.nJ. Survey No

Location t?y.Jf Date Drilled.

00

Analyst.

10

a, c<r^
'•// L . :ye//.d....^. :/a: y+.<s.//.A./....c ®̂

20 f i v ? r

b).
,/y Y.:.Ml •:.-:.:. S?.P.SSJ.kfy

30

(y r 3.M C\ Tn OS' !g b o •) 5 0 ivl 0 Js pi>'-

3 1 sA A, hiock U h
j h-fa + 'ft t-r

40

s/f<stone, brr\\.'s k dr*3/ V. v, fyuea.1^ caic .WIK Spk:

50

^ T~-71fjY

3-3 J'

r
Tvf"l3.b'-e loose'-./ c' i.' • •' k i+o

60

v. •a* V. S'^/y///v, c;

70 ^" ' >->^o?
"P V

gn/*rgre

.id T///y. Q. h.y. Yy.A c/a£

80

90 ^

00



Agi// Town We// 0/ /\/ooa/6//y<s t Atr/s-z'sor? Co.

/°c/r??jO/f7j 73^/

Test &/ar/<?d a/ /-3S 3fa>//c wa/er Mt/e/ =• /Z //

7~~/rr?e F/ow merer
readings in
go/tons

Ob rained by

meter

YV&/<sr /eve/
b e/ovv curb
i» feer

J--3-S ///<?7/oo no /Z

Z •' /£ // ZOZi>oo 170 ¥-£

3 •' /£ //Z/Zboo ZOO 4>6>

4> '•/£ //Zc2.300 oJ/'oa £o

5 :/S //Z327oo- Zoo £0

&•/$ //JZ4-ZZCO £0

1-J5 //ZS4-/00 £Z

?•• 15 //Z73/QO £Z.

/o: J6 y/ZSf/oo S3

// • l£ //300S00

/z •• /£ "3/Zb 00

I'/S //3Z3700

z-./s //3 333OO Zoo

J'/5 //34-7</oo

tr-lS //3SJZOO

5 •• IS J/37oS^oo

6> • /S /•/3?Z7oo

7' /£ //3?S/ 00

0 : )S 11 41 frooo

//: J5 //44-Zlo-o £7

/Z : 15 //</£z4oo £1

J)a^a oo/a/nea/ from A?r: A/. £. ///'//, kVafsr J"^o/. of Weoa/6/he. /Vo fgurcs on
r~tTcoi/i»r\/.



IOWA GEOLOGICAL SURVEY No.,_ 7)
Well or Water Sample Data /A5, 26<S ? ^

12M; ^oo.-ih/n* COUNTY; __^_-_

L0CATI0^; —-Sec.^^.^_AR.._J^.>^^ Twp.
ruMMtras op rowt CIndividual} Farm;)OWjffi Oi WELL: w^,. , (industry; City)
USE OF WATER; City Supply ( ); Private-Domestic ( ); Public Drinking ( );

Livestock ( ); Industrial ( ); School Supply ( ); Cooling
or Air Conditioning ( ); Q.

CONSTRUCTION OF WALL; Drilled ( ); Gravel-Pack type ( ): Dug ( )•
Driven ( ); Bored ( ); .,g-v,, ( )\

qONTRACTOR,: Mg. M}r~ /Yetf. DATE DRILLED; 3eor. „•,£
CASING OR CURBING DATA; (Show by diagram on opposite side ftf «h»»* the

length and depth of top and bottom of each size of pipe, the amount
oi overlaps, position of seals or packers, pipe perforation and
screens, etc.) •s>« ov&r

WELL DATA; Cjarb Elevation Ft. ffffffi11^ Depth :•>:.£ Ft.

T.Q,PQ,graphlp, ffosiUPh <2£ Well; /-.«?.••.

Total

—,

Static Level (Depth to Water below oi» s*mm Curb) .r. Ft.
Drawdown, (Depth below static level) 45 ft. to /~ ft.T below curb,
pumping at &u£ g.p.m. in __ hours &£ minutes. Calculated gals, per ft.

drawdown __— g.p.m. Capacity of well g.p.m. at ft. drawdown.

2^ & &^ °{Mnr> • m. Power ^_

&£Qth sit ka&tfiiffl Sit Pump ft. with ft. of suction pipe.

aPEKATURE; Wa,t,er __ °F, Air j of, measured at//; w,-,y - - . •• „„*.

SOURCE OF WATER; River Alluvium (Type and Depth)

Glacial Formations (Type) . at ft. to ft.

Limestone or /actca „*. ^Dolomite ^Ag«0 _ at ft. to ft.

Sandstone (Age) -ccoac . at ± ft. to •• ft.

Principal Producing Formation I.. I

REMARKS; Source ;,-- ., -. A>. ^y/z. ./^/g/-

' •- „ • | ^ . .

--.•..-• •;.,....

—.

/io Sample taken for; Mineral Analysis ( ),• Sanitary Analysis ( ).
Data Collected by ,g. u.r ^ ,. ,, '• Date -. g. 193 .

Report Analysis to A. C. Tester, Iowa Geological Survey, Iowa City.
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December £1, 1376

Mr. M. E. Kill
Water Superintendent
Woodbine, Iowa

v Mr. Hills

In the report which Dr. Hershey sent in con
cerning the investigation he made last week at
Woodbine, he mentioned that you would like to have
information concerning the taking of sample for
sanitary analysis. I us asking Dr. J, J. Hinraan,
of the State Hygienic Laboratory, to write you with
the proper information.

7/itn regard to the taking of sample for mineral
chemical analysis, will say that this le must
be taken by a representative of the Iowa Geological
Survey. This is to avoid confusion or mixing of
samples, so that all of oar information will be
exactly comparable. After your final pumo is in
stalled and the well has been in production for
several weeks, one of us will be in the territory
and take a sample at the first available opportunity.
I will appreciate, therefore, your advising'me when
the pump is set and your plans concerning the use
of the well so that I can be governed accordingly.

With reference to youXquestion concerning
the setting of the intaefpipe of the pump and the
bowls of the turbine, I would suggest on the basis
of the character of the rock formations that con
siderable eaution be exercised. In other words,
looking at it purely from the standpoint of the
nature of the sandstone, it will be much more
satisfactory to maintain as shallow a setting as
is possible to provide the quantity of water that
you require. In other words, it would seem to me
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that sS^&fi^ at a rate of 150 g.p.m. will provide
sufficient water for your town, even though it may
be necessary to pump at two or three different
intervals during the day. Experience teaches that
a heavy drawdown in a well increases the movement
of the loose, uncemented sand grains and also in
creases the amount of chemical precipitation. If
the water level can be maintained as nearly as pos
sible to the normal static level, then these actions
can be reduced to a minimum. Another way of stating
it is that the greater the amount of drawdown
obtained the greater the velocity of water flowing
through the sandstone and into the perforated part
of the casing, and hence the more sand material will
be moved by m'ecb 3 orce and the greater amount
of chemicals in solution and greater agitation and
aeration of the water will aid in chenical precipi
tation. Therefore, I would suggest that the bowls
of the turbine pump be set at 60 feet with a drop
pipe and intake screen set at 80 feet, or 10 feet
below the bowls and at approximately the top of the
sandstone. Also, 1 v;ould suggest that the valve on
the pump be set so as to limit the production at
150 gallons per minute. With such a setting it is
possible to open the valve and to produce 800 gallons
a minute to meet an emergency, such as a fire. You
may find it desirable to keep the vsItbg shut so as
to produce only 100 or 125 gallons per minute for
normal times.

I have examined the cuttings sent at the time
the well was completed and have based ray statements
above upon this information. I appreciate having

terial available ana trust that you will keep
me informed of subsequent developments of your new
well. Do not hesitate to call on US at any time that
we can be of assistance.

Yours very truly,

A. C. Tester

ACT;.A



December fi, 1?:

. J. J. Hinaan .ei"
State ' Analysis Laboratory
Medical Building
tow -ay, Icr

or. Hint&ans

In connection with Survey investigations
•. Hurray e. Hill, er

Superint : td for as on
the taking of 8 ' s-mpla for sanitary
analysis from a new wall at ' bine.

The new well is 21h feet deep an
completed in & '. Pumping tests have

Lth i temporary pump and tractor
for power. The well proc £00 gallons per
minut drawdown to 87 feet below curb
from a static level of slow curb. The
veil ." l£-lnch casing from the surface to
81 feet a inches and 71 feet 4 inches f 10-
inch perforated casin oh overlaps inside
of the If-inch casing 14 Inches. The overlap
is sealed with leather, so as I tight
shut-off between the two different sixes of
casing. The perforations begin at 8? feet be
low curb or 5 feet 3 inches below the base of
the IE-inch pipe.

I suggest that you write to Mr, Hill and
explain the method of sterilizing the tenant
pumping equipment and the water in the well be
fore testing the permanent equipment and the
need for cleansing the well thoroughly before
taking a sample for sanitary analysis.

Your help on this subject will be greatly
appreciated.

Yours very truly,

ACTsA A, C, Tester
CC: Mr. M. E. Hill
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Jec. 29, 1956

• • t •

Mr, Murray S, Hill,
Supt. of 9ator Works,
tfoodbine, Iowa.

Dear Mr. Hills

I have <been asked' by- Dr. A.C. Tester, Assistant
State Geologist to advise you concerning the sterilization of
your new well, and its pumping equipment.

It is important that new wells and new piping be sterilized
to destroy both pathogenic bacteria and organiins which are con-
sidered to indicate contamination be aysewage-like material. Such
bacteria may be found in surface earth7 andAcasing, pumping equip-
ment as well as tools, rope, and other accessories that are handled
and laid upon the ground. These objects may carry down into the
well some evidence of pollution. Grease such as is used in making
ut> the pine and casing cause bacteria to be strongly retained.
Chloride of lime and hypochlorites are extensively used for des
troying the contaminating bacteria which otherwise would require
weeks for complete removal.

In using chloride of lime or hypochlorites it is desirable
to use a heavy concentration of the material, and to distribute
it uniformly so that it will reach all places where it is needed.
Concentration of about 100 parts per million of active chlorine
by weight is about what is necessary. Chloride of line when fresh
may contain about 33^ active chlorine, but usually manfacturers will
tfdL-guarantee 20$ available free chlorine, mien the material has
been opened or is old, the chlorine concentration is reduced. I
have taken samples from the roarket shelves which contained as little
as 2$ available free chlorine. The so-called high teBt hypochlorites
sold under such trade names as H.T.H., perchloron, etc., contain
about 60-65$ available free chlorine, and are more stable than the
ordinary chloride of lime.

If you will remember that a gallon of water weighs 0.3 lbs.
and that you wish to apply about 100 lbs. of free chlorine per
million lbs., of water,~I believe you can calculate the necessary
amount of substance you use. This should be made up into a sus
pension in water poured down the well, and if possible thoroughly
mixed by means of a surge block, or other displacement devise.
It should stay in the well about over night, and then be pumped
out until the water no longer tastes offensively of the chemical

J



Mr. Hill - 2

used, With your new pumping equipment it would be a good
idea to pump the strongly chlorinated material into the ap
paratus until it was filled, then allowed to stand over night
if possible. Pumping to. .reduce the chlorine concentration in
the well will also be useful.

Be sure to use enough of the chlorine compound, because
unless enough is applied, results will be dlssappointing and
the effect negligible.

Yours very truly,

. .Jack J". Klnaan, Jr.,
Jm-.m Chief, Water Laboratory Division.

Copy to Dr. Tester.
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April 13, 1943

&*0

• '''J

Thorpe Well Company
2340 Sixth Avenue
D06 Moines, Iowa

Attention: Mr. Welter ft Thorpe

Seatleieei

Several possibilities exist for the development of a ground water supply
at Woodbine, Iowa. The possible sources of water include the glacial drift,
the alluvium, the Dakota sandstone, the Mississippi©!! limestones, and the deeper
foliations such as the St. Peter sandstone. Of these the most promising appears
to be the Dakota sandstone. All of them are discussed in the following report.

The upland territory la the vicinity of Woodbine is covered with a layer
of glacial drift estimated to be 100-120 feet thick which may contain some water
bearing sands. An old well dug for the town a number of years ago produced from
a bed of fine sand at a depth of 20 or 25 feet* It did not furnish t. large
quantity of water, however, and was generally considered unsatisfactory.

The valley of the Boyer Hiver contains alluvial material above the bedrock.
Undoubtedly water-bearing materials are present within the alluvium which may,
with proper development, yield enough water to supplement the present town supply.
The depth to the base of the alluvium should be 65 feet or less depending on the
location of the well within the Boyer River Valley, Wells finished in the glacial
drift or in the alluvium would require a screen and ooaplete casing above the
ecreen. Since it is believed that the Dakota sandstone show® promise of being a
better aquifer the younger deposits need no further description.

Shales and^stones of the Gretaceoua systea lie immediately beneath the
glacial drift on the upland and the alluvium in the river valley. These shales
and sandstones are all believed to be a part of the Dakota formation. The town
of loodbine drilled a well in 1936 into the Dakota sandstone to a total depth of
91*5 feet. The top of the sandstone was encountered at a depth of 59 feet. The
well is reported to have produced 200 gallons e minute with a pumping level of
57 feet below curb from a static water level of 12 feet. Under the- present set
up it is reported that toe static water level is 16 1/4 feet and that at approxi
mately 150 g.p.m. the pumping level is ,44.5 feet. Water from this source is of
good quality having a total hardness of lass than 350 parts per million and only
a trace of iron. As you undoubtedly know, the well is located in the floyer River
faliey in the northern part of Woodbine,
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It is my understanding that there was 61*4° of 12-inch casing placed in
the well from the surface to a depth of 6l»4.B and that 31*4* of 10-inch casing
perforated with holes ranging in siae from one-half to one-eighth inch was
Installed from a depth of 60'2n to 91*6H. The report indicates that a leather
seal was placed between the 12- and 10-inch casings. In drilling a new well I
would suggest that the full thickness of the sandstone be drilled and that the
new hole be located as far as is practicable from the existing well in order
that there will be as little interference as possible.

Fennsylvanian shales and sandstones underlie the Cretaceous rocks to an
estimated depth of 4,50 feet. Locally some of these sandstones may produce a
small quantity of water but no large supply should be expected from them and
the quality of the water obtained may not be suitable for a town supply.

Limestones and dolomites of the Missiesippian system should lie between
540 and 875 feet in depth. The Warsaw, Keokuk-Burlington, Gilmore City, and
Hampton formations should all be present at Woodbine, Some water is usually
found in these limestones and dolomites. An old city weH at Woodbine to a
depth of SAO feet reported to have had an initial flow of 12 gallons a minute
probably produced frota these Missiesippian formations.

The Kinderhook or Maple MiH shale if present will be only a few feet
thick, The probability is, however, that it is absent entirely in the fioodbine
area and that the basal Mississippian limestones rest upon the Shell Rock or
Cedar Valley formation of the Devonian system. The total thickness of the
Devonian rocks composed chiefly of dolomites should be about 400 feet. These
would be underlain by cherty dolomites of the Silurian system which are followed
in depth ay eherty dolomites of the Haquoketa and Galena formations. The
Maquoketa-Galena sequence is expected to extend to an approximate depth of
1660 feet. The Decorah-Platteville formations composed of limestones with
green shales are about 100 feet thick in that area and separate the Galena
formation from the underlying St. Peter sandstone. The dolomites from the top
of the Devonian at a depth of about 375 feet to the base of the Galena at a
depth of about 1660 feet may be expected to be water bearing. Little is known
however, of the amount or quality of water that they will yield at Woodbine,
A small supply could undoubtedly be obtained but there is no assurance that
large quantities are available.

The St, Peter sandstone should be about 60 feet thick. At Denison a
well to the St, Peter furnishes at least 200 gallons per minute. The static
level of water froa the St. Peter at woodbine is estimated to be less than 100
feet below ground surface.

The summary of these formations *ith their estimated thicknesses and
depths has b&®n prepared and is given on a separate sheet. All depths are based
on a starting elevation of 1060 feet above sea level and are subject to revision
if the well is started at a different elevation.



Thorpe fell Company April 13, 1943

We will be extremely interested in the results of any drilling that is
don® at loodbine and I will appreciate it greatly if you will request your
drillers to save us samples of any wells put down there.

If you have any questions concerning this report or if I can be of further
service, please let me hear from you,

V@ry truly yours,

HGHjN

CC+o W'l. f4ou&k ,Woodbine -'.Svr

H, G. Hershey



Forecast of Geologic Section

at Woodbine, Iowa

Pleistocene system

Glacial drift

Cretaceous system

Dakota formation

Pennsylvanian system

Cherokee group

Misslssippian system

Warsaw formation )
Keokuk-Burlington formations)
Gilmor© City formation )
Hampton fonaation )

Devonian system

Shell liock-Cedar Valley formations)
Wapsipinicon formation )

Silurian system

Ordovlcian system

Maquoketa formation
Galena fonaation

Deoorah-Platteville formations

St. Peter formation

Willow River formation

Thickness Free To

60* 60±

40± 6G± 100+

440* loot 540

33^ 540 875

405 875 1280

180 1280 I46O

40
160

100

60

1460
1500
1660

1760
1820

1500
1660
1760
1820



2340 SIXTH AVENUE

TELEPHONE 3-6107

THORPE WELL CCSV1PANV
CONTRACTORS

LATEST ROTARY AND CABLE TOOL EQUIPMEN"
THORPE PATENT GRAVEL PACKED WELLS

April let 19^3

H. G-. Hershey,
Iov;a Geological Survey,
I0wa City, Iowa,

Dear sir:

PLEASE ADDRESS ALL REPLIES

DIRECT TO THE COMPANY

LOCK BOX 1376

We would appreciate receiving as soon as possible
any infomtion that you can give us on formations at
Woodbine, Inwa.

WTT-DEP

ND

Very truly yours,
Thorpe Well Company

Walter T,THorpe

APR I 1943

IN THE THIRD GENERATION OF UNINTERRUPTED SERVICE



Location:

_L

s K)y7A...aBQLQG:ICAL. SURVEY ...
In Cooperation with II, S, Geological Survey

RECORD OF WELL

..,.*fM .(. IT..E. ), ' • •••'.
£°wn: Pl/aar/A//7^ * ( s W)•'CountyMs>j-/-/son

G.ec. T tf.,R.
E.

W,
__

Twp,

Well name and number

Owner addre s s

Addre s s?enant

._

i \

.... I j , »

i I

-'_ _ _ J _ _
I |
L , I

Contractor

Drillers

//. /?. ftrnySr, Address \/?fafrj sTetr

Drilling dates ^S'/of.

Well data:

Elevations .:. ^Drilling, curb ..../#igzjr feetj. La.n.d surface

Determined by...,

Topographic position..

?otal depth: Reported...

Drilling method

&OV<~FZs /?/V<er-< • Vs>//gH/ •

?./.:.•/,- teet, Measured

feet...

fe.et

Hole and casing data. :Jj^$fgf_:_,,/Z''c-^ ivy -^cm- •G~-ro-&•/'+'-• •
6.7...- g/'^-'i.-^^f </9r.- y.

• Sr 6W' Z:" +r1 7/ -4,

Original depth to water

Original elevation of water level

... ..a.oove.

ft. below Date

ft.; Source of data

Sources of water: Principal D&Jmf^ ^s .4-*?- -J-1 Others



Production data: Date.

Static depth to water ______
Pumping level i-rg

Measuring point-
at Z,t?& g.p.m. >yT'-" z^-f-^^^ay

Specific capacity. _g.p.m, per ft. drawdown; Temperature <3~/.."f F.

Pump dataj Type pump.
Cylinder or bowls: Diai

Power

Estimated rate of production:.

Use of water . _

.Column Dia«.

Length

Airline

Length.
Suction pipe

.g.p.m*. for hrs.

WATER A1TALYSES (in parts per million)

Date samples

Sampled by

Total solids

Insoluble matter

Alkalinity (Meo)

Alkalinity-(Phn)

PH

Fe203+ IvfagOj+^l2°3
Alkali as sodium

Calcium

Magnesium

Iron (unfilterea)

Manganese

Nitrate ..

Fluoride

Chloride.

Sulfate

Bicarbonate

Hardness (ppm)
Hardness (gpg)

Remarks '

Aua. ZOf/937
•Mr. Ro $,+on

ay, o

335-.0

.0.0

-7, ;_>

/z. z.

97.

sZ7.9

•o-oo

.0.4-6-

&--Q

7-0

.________-

:

3^7z. a>

ZQ,. Q

Laboratory data:

Sample range / .Ho. spls< 9

Spls. prepared by

Driller's log and cond.

Insoluble residues: Prepared by _
Microscopic study

Gen. log aga- a a: :/

_Washed range

i—aL

Sample storage location

_Wo. dupls. & cond».__________

by

_£

Studied by. -Strip log
strip log -//S'/1L3 S£

Correl. by a."--"

day



WATER LEi/EL DATA

Measuring point

Date Depth to water Altitude Remarks

•*,'

.... ',. ., . .

REMARKS

^ ^,y Kr/7*




