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Hell No. QS0-/6K/- 16 3c

Latitude-loneltude Hi • «/ V. 30 f Q9Z. */3, 3 0 •/
*™^ dm 8

HYDROGEOLOGIC CARD
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I lit ^« iw I £ I Basin: ••-* m__ __
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Formation

PLEISTOCENE

MISSISSIPPI/IN

Keoku-k

BuW/'nqton

Hampton

Maple Will
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IOWA GEOLOGICAL SURVEY
In Cooperation with

U. S. GEOLOGICAL SURVEY

Iowa City, Iowa

Name

Gnnnell City WzH '7
State
lo tva

Town
Grinnell

County
Poweshiek

Loc.
SW NW

Contractor Driller
Thorpe Well Co.

Sec. IG

Drilling Dates
Sept. I 354- - Nov. 1955

T. 8 0 N..R./6-JV.

Casing Record
70O' of /?"C«.S/779 0-700,(egZ«,«
32 5' ot" /2" //-er C7S--i00O'(^Tmn1ad
7/0' aC IO" linzr I97S-Q6S5'

wall p/ugged tack *~° 25SO' *nd
parFotufzd opposite Jordan and st-

S.W.L. G.RM. D.D.

Remarks Elev. ion'

T.D. 2970'

Logged By Northup D*cn54-Nov.iiss I.G.S. NO.W-C93/

Explanation

of Colors

I I Soil

I I Loess. Silt on Siltstone

I- • -JDrift

_Sand 8 Gravel

______ Shale

_______ Sandstone

______ Limestone

1/ ' I IDnlnmitP

E___SaChert

I T , ~I1 Gypsum or Anhydrite

_______

I NVS I No Samples
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November 24, 1953

Mr. C. W. Durham

Henningson, Durham & Richardson, Inc.
2962 Harney Street
Omaha 2, Nebraska

Dear Mr. Durham:

We are replying to your letter of November 17 requesting information
on the city water supply at Grjgyudl. Iowa, and pertinent comments relative
to the construction of an additional deep well. The available data from
the files of the cooperative investigations of the Iowa and U. S. Geological
Surveys are summarized as follows:

The Orinnell city water supply is derived from two deep wells No. 5
and No. 6, 2260 and 2498 feet deep respectively, located at the city water
pumping station at Second and Main Streets. Wells 1, 2, 3, and 4 have
all been abandoned. Well 4, a 2000-foot hole, was plugged up about three
years ago to decrease the possibility of contamination of the deep aquifers.
The following geologic section was encountered in the drilling of Well 6.
All depth figures are referred to the altitude of the well curb 1020 feet *
above sea level.

Formation and description Thickness (ft.) Depth (ft.)
From To

Pleistocene

No samples (pebbly clay with sand at base 200

Mississippian system
St. Louis limestone (sandy limestone)
Keokuk formation (cherty dolomite)
Burlington limestone
Hampton formation (cherty dolomite and

limestone)
English River siltstone
Maple Mill shale

200

30 200 230
68 230 298
42 298 340

50 340 390
30 390 420

130 420 550



Mr. C. W. Durham November 24, 1953

Devonian system
Lime Creek formation

Shaly dolomite 40
Shale 90

Cedar Valley formation
Limestone 80
Dolomite with gypsum 170
Dolomite 50

Wapsipinicon formation
Dolomite and gypsum 50
Cherty limestone 120

Silurian system
Undifferentiated cherty dolomite 40

Ordovician system
Maquoketa shale (shale with dolomite in

lower part) 240
Galena dolomite (cherty in lower part) 190
Decorah-Platteville formations (shale and

limestone) 80
St. Peter sandstone 30
Prairie du Chien formation (dolomite with

sand zone 1870-1970 feet) 460

Cambrian system
Jordan sandstone 60
St. Lawrence dolomite 100
Franconia formation (siltstone and silty

dolomite)

550 590

590 680

680 760

760 930

930 980

980 1030

1030 1150

1150 1190

1190 1430

1430 1620

1620 1700

1700 1730

1730 2190

2190 2250

2250 2350

2350 2500 T.D.

The casing records of these wells indicate that City Well 5 is cased
from surface into the top of the Prairie du Chien formation, whereas, in
Well 6 the St. Peter sandstone is left uncased. The Jordan sandstone is

the main aquifer in these wells. Well 6 has been tested at 650 and 375
gallons a minute with drawdowns of 90 and 35 feet respectively, and Well 5
at 357 gallons a minute with a drawdown of 46 feet. These tests, however,
probably represent only short periods of pumping. The water level in the
deep city wells was initially about 250 feet below the surface, but was 270
feet below in 1942 indicating that the constant pumping of these wells has
reduced the local pressure head of the Jordan aquifer. To prevent excessive
interference a new deep well should be located a considerable distance from
Wells 5 and 6.
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Mineral analyses of water samples from City Wells 5 and 6 are
given on a separate sheet. Note that Well 5 seems to be less mineralised
than Well 6. The reason for the increase in mineralisation in Well 6 for
the sample collected in 1952 is not known, but it may represent a mixture
of shallow and deep waters.

The shallower aquifers in this general area contain rather highly
mineralized waters. Therefore, a new deep well at Grinnell should be
cased at least as far as the top of the St. Peter sandstone and seemingly
the quality would be improved by casing a considerable distance into the
Prairie du Chien dolomite or as far as the top of theJ^jgjpjandgjijp^.

We hope this report will assist you m your work. If we can supply
further data in this regard, please let me know.

Very truly yours, tfoi~ &Jt/fsetJ

H. G. Hershey
HGH:PJH:t

Enclosure



IOWA GEOLOGICAL SURVEY

TABULATION OF WATER ANAI.YSES

(Dissolved constituents in parts per million)
COUNTY

TOWN - Well No. Date

Depth
(ft.)

Geol.

source Fe Mn Ca Mg

K/Na!Na* j

SOjj CI

Hardness (calc.
as CaCO^)

PHUse - Location

of

coll. °F.
Diss,

solids
K(as
Na) IHCO-^ F N0q Tot. Carb.

Non-

carb. Cond.

Grinnell City Well
No. 5 >n&H 2006

Jordan

Pr.du <hr 794 2 ,0 74 39 117 356 277 22 M .89 345 292 5j 7.7
ii ii

i/JO/40 it 71 714 . 3 .0 84 37 89 359 261 19 U3 .0 362 294 68 7.7

ii it b/16/42 • ii 75 774
. .0 133 40 iZ 356 256 17 1.0 .4 497 292 205 7.3

ii ii 6/20/52 II m 787 .2 0 100 39 21/110 347 325 22 1.6
1

.62 410 284 126 6.9
Grinneli City Weli

No. 6 92?J4 2498 ii 908 1.4 .06 92

r

42 137 354 365 24 1.5 .0 404 290 114 7.5

n ii 3/13/37 ii ii 74 814 1.2 .02 107 34 117 344 328 26 1.0 1.3 407 282 125 7.4

n M 8/30/40 •• 75 829 . 3 .0 92 36 122 356 344 25 2 .0 378 292 86 7.2

ii ii 8/20/52 • i ii 1659 1.0 0 171 50 13/269 322 892 55 1.6 0 633 264 369 6.9

i
1

1
i

1
l

i

i j
!

'

NOTES:
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REGISTERED
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REINS
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WARNC

c. w.

' W. A.
W. L.

W. S.
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A. I.

e. r.
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G. C.
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v. v.

D. R.

F. A.

W. R.

TELEPHONE
JACKSON 2164

Henningson, DurhKm. $Richardson,inc.

CONSULTING £g£f£»K-ENGINEERS
FORMERLY HENNINGSON ENGINEERING CO.

2imj2 harney strkkt

Omaha 2, Nebr.

November 17, 1953

Dr. H. G. Hershey
State Geologist
Iowa City, Iowa

Re: Water Supply - Grinnell, Iowa

Dear Dr. Hershey:

ASSISTANT

ENGINEERS

I. F. BANDUR

W. M. CAVNER

• . 1. CMRISTENSEN

D. E. DANIELS

G. I.-. EICHENBERGER

J. J. FORMAN

P. R. OMBRUNI

I. H. FLOWGIAN

R. A. ROHLING

0. G. SCHOLER

R. V. SOUTHWORTH

W. V. TIETSORT

J. T. TAMAI

J. T. WHITESIDE, JR.

K. Hi WICKERSHAM

J. FORMAK, ATTT.

Our firm has been requested by the Grinnell City Council to
assemble some preliminary information relative to the con
struction of another deep well.

We would appreciate it if you would send us information which
you have relative to the Grinnell water supply and any thoughts
you might have in connection with this matter.

We would appreciate your prompt attention to this matter inas
much as we have promised them an early report.

Very truly yours,

HENNINGSON, DURHAM & RICHARDSON

CWDurham/ER
By

CONSULTING ENGINEERS SINCE 1917 FOR MORE THAN 700 CITIES, TOWNS AND INDUSTRIES















June 18, 1954

Thorpe Well Company
2340 Sixth Avenue

Des Moines, Iowa

Attention Mr. Phil Ttorpe

Gentlemen:

We are glad to supply the following information in regard to the
possibilities of obtaining a ground-water supply of 35-40 gpm from a well
drilled to a depth of approximately 300 feet at a site in the City of GrinneU.
All data were obtained from the files of the Iowa and U. S. Geological
Surveys.

Glacial Drift is expected to be approximately 200 to 225 feet thick
at this site, underlain by rocks of Mississippian age. In GrinneU City
WeU No. 5, 181 feet of Mississippian limestone was encountered from
209 to 390 feet.

Records of wells in and around GrinneU indicate that a layer of sand
up to 15 feet in thickness occurs at the base of the unconsolidated materials
and that this sand layer contains rather large quantities of water. However,
this sand in most cases is quite fine and commonly difficult to exclude
from a weU without decreasing the water yield.

If a well cannot be developed satisfactorily in the sand at the base
of the Glacial Drift, there is some possibility that the desired amount of
water can be obtained by deeper drUling into the consolidated rocks. The
Mississippian rocks in this area are not known to yield large quantities
of water to wells. However, records of farm wells in the area indicate

yields of from 5 to 30 gpm have been obtained from wells drilled into or
through the limestones of Mississippian age.

To summarize: It is believed that rather large quantities of water
are present in a layer of fine sand at the base of the Glacial Drift. It
may or may not be possible to satisfactorily construct a weU in this sand
layer. A well drUled into the consolidated rocks could be expected to



/
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yield moderate quantities of water. There is some possibility that the
desired amount eould be obtained from these rocks.

If this office can provide you any further information, please do
not hesitate to call on us*

Very truly yours.

H. G. Herahoy
HGH:JBC:t By 3, B. Cooper
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MEMORANDUM

To: H. G. Hershey
From: R. Gale McMurtrey
Subject: Well at Grinneli

December 14, 1954

On the return trip from checking the water
levels and water-level recorders at Rock Creek

(Jasper county), I stopped at Grinneli to check on
the progress of the well being drilled for the town
by Thorpe Well Company.

-~^_Twenty-inch casing with 4" wall was cemented
in from 0-700 feet the 7th of rjecTerriber. The
Haliburton method used to cement the casing
in, and 944 sacks of cement were used in the pro
cess.

As of today (12/14/54) at 11:00 a.m. the hole
was down to 950 feet. A 19" bit has been used from
700' to the present depth.

At 825' the w/1 was 425';: at 880 feet the the
w/1 was 370'; and the present w/1 is back down to
429".

Samples from 182' to 900' were picked up.
Samples from 0-182' are on the rotary drill rig
which was used in the upper material.
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MEMORANDUM

To: H. G. Hershey
From: J. B. Cooper
August 11, 1955

Re: Developments at Grinnell City Well

N. B. Starr, City Manager, called 8/9/55 to report well now being
drilled for Grinnell down to contract depth of 2700. ' Bottom formation
shale. Starr was undestive about stopping at 2700' or drilling deeper and
wanted our advice. I suggested samples be brought to us before we could
tell him much. Samples were brought to Iowa City about 4:30 p. m.

Starr called 8/10/55. Samples not studied yet. Starr had talked to
Thorpe and Thorpe had recommed deeper drilling. Decision .was made
by them to case out shale and drill deeper.

I called Thorpe Well Company about another matter and was informed
by Carl Allen (Field foreman) that plans were to set 200' of 10" liner from
2702^' to 2502^'. to case out shale. Then a pump test would be conducted.
Then the well would be drilled deeper (to Basement rocks) and another
pump test run. This procedure sounds alright to me. Thorpe will notify
us when first pump test is made.

When samples are studied I will call Starr and give him our best
estimate of section below 2700'



(ti-^ViA

August 12, 1955

Mr. N. B. Starr

City Manager
Grinnell, Iowa

Dear Mr. Starr:

We have examined the samples to a depth of 2700 feet, from the
deep well now being drilled for the city of Grinnell.

As you know wells of this depth are rare in Iowa. It is difficult
to predict the character, thickness, or water-bearing properties of the
formations which will be encountered by drilling below a depth of 2700
feet at Grinnell.

We have compared the log of your well with the log of the deep well
at Nevada. If geologic conditions at Grinnell are similar to those at
Nevada, which may not be, the following geologic section may be antici
pated.

Formation and Character Thickness (ft.) Depth Range (ft.)

Cambrian system
Dresbach formation

Eau Claire member

(Dolomite, silty, may
contain some shale) 115 2700-2815
Mt. Simon member
(Sandstone) 105 2815-2920

Pre-G$nabrian system
Red Clastics

(Sandstone, mica,
feldspar; may be
redder in color than

sandstone above) 2920-
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November 24, 1953

Mr. C. W. Durham

Henningson, Durham & Richardson, Inc.
2962 Harney Street
Omaha 2, Nebraska

Dear Mr. Durham:

We are replying to your letter of November 17 requesting information
on the city water supply at Grjgyudl. Iowa, and pertinent comments relative
to the construction of an additional deep well. The available data from
the files of the cooperative investigations of the Iowa and U. S. Geological
Surveys are summarized as follows:

The Orinnell city water supply is derived from two deep wells No. 5
and No. 6, 2260 and 2498 feet deep respectively, located at the city water
pumping station at Second and Main Streets. Wells 1, 2, 3, and 4 have
all been abandoned. Well 4, a 2000-foot hole, was plugged up about three
years ago to decrease the possibility of contamination of the deep aquifers.
The following geologic section was encountered in the drilling of Well 6.
All depth figures are referred to the altitude of the well curb 1020 feet *
above sea level.

Formation and description Thickness (ft.) Depth (ft.)
From To

Pleistocene

No samples (pebbly clay with sand at base 200

Mississippian system
St. Louis limestone (sandy limestone)
Keokuk formation (cherty dolomite)
Burlington limestone
Hampton formation (cherty dolomite and

limestone)
English River siltstone
Maple Mill shale

200

30 200 230
68 230 298
42 298 340

50 340 390
30 390 420

130 420 550
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The well at Nevada penetrated the Red elastics for a distance of
235 feet.

We are very much interested in this well and will be glad to aid you
in any way we can.

Very truly yours,

H. G. Hershey

HGH:JBC:L



September 27, 1955

Mr. Bernard Matherly
Water Superintendent
Grinnell, Iowa

Dear Mr. Matherly:

Enclosed is a report on the mineral analysis
of water from your 2702-foot well as shown by a
sample collected by you August 30, 1955.

If you have any questions concerning this
report, please do not hesitate to let me hear from
you.

Very truly yours,

H. G. Hershey
by C. N. Brown

HGH:L

Enc.

^V-^^fc

/ /



September 27, 1955

Mr. M. B. Starr

City Manager
Grinnell, Iowa

Dear Mr. Starr:

Enclosed is a report on the mineral analysis
of water from your 2702-foot well as shown by a
sample collected by Mr. B. Matherly August 30,
1955.

If you have any questions concerning this
report, please do not hesitate to let me hear from
you.

HGH:L

Enc.

Very truly youra.

H. G. Hershey
by C. N. Brown

(J^Q^i-^U^M^O
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MEMORANDUM October 6, 1955

To: H. G. Hershey

From: J. B. Cooper
Re: Grinnell City Well

'

Bernard Matherly called to report GrinneXLCitv well new at depth
of 2968'. Sandstone from 2865 to 2968'. Extremely hard formations at
2968' -- driller unable to penetrate more than a few inches and no sample
recovery.

Hard formation probably is top of Precambrian quartzite or granite.

Dick Northup wer/to Grinnell about 1:00 a. m. to pick up samples
and attempt to identify bottom formation (if any sample had been obtained),

SWL dropped 32' at depth of 2875' Driller reports water sand from
2865 - 2968'

fs"~



MEMORANDUM

To: H. G. Hershey
From: Richard C. Northup
Subject: Grinnell City Well

October 7, 1955

0*-'>>cl

A trip was made to Grinnell on October 6 at request of the city officals
to eheck on the^New City Well. Apparently the Mt. Simon sandstone bad
been reached at 2865 feet with a drop in the water head of 32 feet,^fine
grained, very hard sandstone was reached. This may be quartzite, although
the last sample from 2968-2970 feet shows both rounded and sharp angular
grains. A better check can be made here with a clean dried sample. At
any rate Messrs. Godfrey and Starr, Mayor and city manager respectively
have decided to stop drilling. A pumping test will be run sometime next
week, perhaps Tuesday or Wednesday, and they will notify us in time for
someone to be there. You will recall that a pumping test was run earlier
to include water from the Prairie du Chien, Jordan, and St. Lawrence

formations, and which yielded 1015 gallons per minute.

^J>k

7&>



MEMORANDUM October 7. 1955

To: H. G. Hershey
From: Richard C. Northup
Subject: Grinnell City Well

A trip was made to Grinnell on October 6 at request of the city officals
to check on the New City Well. Apparently the Mt. Simon sandstone h,ad
been reached at 2865 feet with adrop in the water head of 32 feet^fine
grained, very hard sandstone was reached. This maybe quartzite, although
the last sample from 2968-2970 feet shows both rounded and sharp angular
grains. A better check can be made here with a clean dried sample. At
any rate Messrs. Godfrey and Starr, Mayor and city manager respectively
have decided to stop drilling. A pumping test will be run sometime next
week, perhaps Tuesday or Wednesday, and they will notify us in time for
someone to be there. You will recall that a pumping test was run earlier
to include water from the Prairie du Chien, Jordan, and St. Lawrence
formations, and which yielded 1015 gallons per minute.



•

MEMORANDUM October 7, 1955

To: Dr. H. G. Hershey
From: R. C. Northup
Re: Bottom hole samples from Grinnell City Well

The samples from 3'i)68'-O97'0l at Grinnell were studied and the
well has apparently reached a hard quartzite or quartzitic sandstone
with little or no porosity. While the cuttings are very pulverized, they
are for the most part very sharp and angular, probably not true grains,
but pieces that have broken across the grain. The overall color is a
light pink, and the surfaces are very vitreous. If the underlying forma-

• -i *u ii i. vi v i-4-ii * «eeoV£RE£,tions are similar, there would probably be little or no more water ^mmmtmmm.

Inasmuch as an increased supply of water has already been indicated from
the sandstone above the quartzitic material, and as shale from the Franconia-
Eau Claire section has caused some trouble from caving, the city manager
and mayor feel it adviseable to set liner through the remaining open shale
section from about 2785' to 2803' and complete with pumping test next
week.



October 14, 1955

• ;H

Mr. T. W. Thorpe
Thorpe Well Company
2340 Sixth Avenue

Dee Moines, Iowa

Dear Mr. Thorpe:

Enclosed please find a copy of the report

mailed to you September 27, 1955 of Well No. 7

which you drilled for the city of Grinnell.''

If you have any questions concerning this

report, please do not hesitate to let me hear from

you.

Very truly yours,

H. G. Hershey

HGH:L

Enc.

•yf>Q"^4j,



t 27, 1955

Thorpe V/ell Company
2340 Sixth Avenue
Ded Moind6, Iowa

Gentlemen:

closed is a report on the mineral analysis
of water from the 270i.-i'oot well you drilled for
the city of Grinnell as shown by a sample collected
by Mr. Matherly August 30, 1955.

If you have any questions concerning this
report, please do not hesitate to let me hear from
you. '

Very truly yours,

H. G. Hershey

by C. N. Brown

HGHjL

Enc.

JsfuJ^





March 25, 1963

Mr. Arthur J. Boder
Stanley Engineering Company
Stanley Building
Muscatine, Iowa

Dear Mr. Boder:

We are replying to your letter of March 20 concerning the geologic
log of Griryraji dry weIIJNpjjMIMS)-and additional Information on the ground
water conditions Ai^aVanaWm developing a water supply of approximately
1000gpm for Industrial use.

A generalized log of the formations encountered In this well and per*
tlnent Information on the construction and production of the well are summarized
on separate sheets appended to this letter. Currently the city has one ether deep
well In operation In the near vicinity of well No. 7 and may have a third well
for standby use.

According to your letter cm Industrial site has been chosen that ts ap
proximately three-quarters of o mile south of the Grlnrtell city wells. This places
It at the south edge of town In the NWi NW& sec. 21, T. SON., R. 16W. \\ttt
off Highway 146 and probably near the Minneapolis and St. Louis railway. A new
deep well at this location Is expectecftto penetrate practically the same sequence of
formations as found In city well No. 7 with some slight modifications owing to local
variations In the structureand thickness of the strata.

Only small to moderate quantities of water are expected from the upper
and Intermediate formations In this area. Moreover, the water from the Devonian
and Silurian recks probably will be highly mineralized In sulfate because of the
associated gypsum.

Prairie du Chlen - Jordan - St. Lawrence Formations at a depth range
of approximately 2000to 2500 feet are the chief sources of supply In the Grlnnell
city wells. Tests Indicate these wells to be capable of producing between 650 and
875 gpm or more with specific capacities ranging between 7 and 10gallons per foot
drawdown. All three wells are cased from the surface at least Into the upper part
of the Prairie du Chlen Dolomite to shut out highly mineralized water In the over
lying bed*. The static water level of the Jordan aquifer Is estimated to be about



Mr. Arthur J. Boder - 2 - March 25, 1963

285 feet below the surface at the contemplated drilling site south of GrInnell.

The quality of the water from the GrInnell city wells Is shown onthe
attached mineral analysis sheet. These analyses Indicate the water to be ac
ceptable for drinking and general Industrial use. The water temperature should
be about 75 to 76° F.

On this basis we conclude that the Jordan Sandstone and associated
dolomite strata between 2000 and 2500 feet are the most promising sources for
a large capacity well yielding at least 1000 gpm of potable water at GrInnell.
It would seem advisable to have the new well eased from the surface for about
50 feet Into the Prairie du Chlen Dolomite and the cosing grouted In place for
Its full length with neat cement to assure a good seal and to protect the pipe
from corrosion. Acidising end developing the well for a considerable period
may appreciably Increase the original output.

We hope this Is the Information you wished and that It will assist you
with your study of Industrial water supply at GrInnell. If there are any questions
remaining or If we can provide you further Information on this matter, please
let us know.

Very truly yours,

HGH/PJH
b|m
Enclosures

H. G. Hershey
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GEOLOGIC LOG GRINNELL CITY WELL NO. 7(1955)

Formation Thlckneo(ft.) Depth Range(ft.)

Quaternary System
Pleistocene Series (glacial drift,

locally some sand and gravel)
MIsslssIpplan System

Kackuk-Burllngton Formations
(limestone and dolomite, con*
stderable chert)

Hampton Formation (limestone and
dolomite, chert zone In lower part)

North Hill Formation (limestone and
dolomite)

Prospect Hill Slltstone and shale
Maple Mill Shale

Devonian System
Lime Creek Formation (upper part

limestone and dolomite, lower 2/3's
calcareous shale, some dolomite)

Cedar Valley Formation (mostly limestone
In upper 1/3, dolomite In lower 2/JJ'sj
considerable gypsum - anhydrite In
middle; some chert at base of mlddlej
trace shale)

Wapslplnlcon Formation (upper 50+'
mostly gypsum-anhydrite, some dolo
mite; chert, limestone and dolomite
In lower 120*')

Silurian System ~
Undifferentiated dolomite

Ordovlclan System
Maquoketa Formation (shale, doiomltic)
Galena Formation (dolomite, lower pprt

contains 5-30% chert)
Decorah-Plattevllle Formations

(limestone and shale at top, under
lain by dolomite; Glenwood Shale at
base)

St. Peter Sandstone
Prairie du Chlen Formation

Willow River Member (dolomite,
sandy)

Root Valley Member (sandy dolomite
and sandstone, about 50-50%)

Oneota Member (dolomite, some
chert)

230

102

48

30

5+

145"

130

300

175

25

210

230

63
34

168

80

217

0-230

230-332

332-380

380-410
410-415
415-560

560-690

690*990

990-1165

1165-1190

1190-1400

1400-1630

1630-1693
1693-1727

1727-1895

1895-1975

1975-2192



Geologic Log Grinned CityWell No. 7 (1955) (continued)

Formation ThlckneiKft.) Depth Range(ft.)

Cambrian System
Jordan Sandstone 55
St. Lawrence Formation (dolomite,

slightly illty, glaueonttto In lower
half) 261

Froneonlo Formation (upper half moitly
fine sandstone with considerable
shale and dolomite, very glauconltlc;
lower half mostly shale, some dolo
mite) 290

Dresboeh Formation (upper part dolomite
with glauconfte; lower part sandstone;
basal 15 feet may be metamorphosed
Precambrlan sediments?) 172

2192-2247

2247-2508

2508-2798

2798-2970
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Names

Locations

Elevation:

Contractor:

Drilling dates:

Depth

Casing record:

Production data:

GrInnell citywell No. 7 (1955)

SWi NWi sec. 16, T. 80N., R. 16W. Poweshiek
County, Iowa

1011'above sea level

Thorpe Well Company, Des Moines

September 1954-November 1955

Original 2970*; plugged back to 2550*, November 1955

700* of 19" easlngffrom 0-700* cemented In; 1325* of
12" tinergfrom 675-2000* cemented In; 710* of 10"
liner from 1975-2685'; well plugged back to 2550*
and flying perforated opposite Jordan and St.Lawrence
Formations.

On January 22, 1960 a pumping test of 30minutes
duration produced 875 gpm with86 feet of drawdown
from a static water level of 298 feet. Specific
capacity Is 10 gallons/ foot drawdown. Pump setting
reported to be at 500*.



STANLEY ENGINEERING COMPANY
CONSULTING ENGINEERS

STANLEY Bfll.DINC

March 20, 19°3 muscatine, iowa

Telephone

AMherst

39494

Iowa State Geological Survey

Iowa City, Iowa

Gentlemen:

IOWA GEOLOGICAL SURVEY

MAP ? 1 1969,

'.•le have been retained by the City of Grinnell, Iowa, to make a
study concerning the development of an industrial ground water j o..
supply of approximately 1,000 gallons per minute. The new well ^sTn>
will be approximately three-quarters of a mile south of a 1,000 MO iJU) S<t."Z./-
gallon per minute, 3,000 ft. deep well constructed by the city ..j ,^
in 1955- We were not, however, able to obtain copies of the
boring logs or pumping tests for this existing well.

If possible, we would like to obtain any information your office
would have concerning the above-mentioned well, plus any additional
information or recommendations concerning ground water supplies in
this area.

i: would appreciate your early reply.

Yours very truly,

STANLEY ENGINEERING COMPANY

Arthur J. B,

AJB:rjc:3l*68

OFFICES: MUSCATINE, IOWA - CHICAGO, ILLINOIS - CLEVELAND, OHIO - MONROVIA, LIBERIA



GEOLOGIC LOG GRINNELL CITY WEU NO. 7(1955)

Formation ThloknossUt.) Depth Ronflottt.)

Quaternary Syitem
Pleistocene Series (gleclal drift,

loeolly tome tend end gravel)
Mlsslsslpplan Syitem

Keokuk-Burlington Formations
(limestone ami dolomite, eon*
ctderable chert)

Hampton Formation (limestone and
dolomite, chert sane In lower pot) 48

North Hill Formation (limestone end
dolomite)

Prospect Hill Slltstene and shale
Maple Mill Shale

Devonian Syitem
Lime Creek Formation (upper part

limestone and dolomite, lower 3/3'e
calaaieous shale, some dolomite) 130

Cedar Valley Formation (moitly limestone
In upper 1/3, dolomite In lower tyS'tj
considerable gypsum • anhydrite In
middle; seme chert at base of middle;
trace shale) 309

Wapslplnlcon Formation (upper 50*a
mostly gypsumoanhydrltd, some dele*
mite; chert, limestone and dolomite
In lower 120*') 175

Silurian System ~
Undifferentiated dolomite 25

Ordevlctan System
Maquaketa Formation (shale, doiomltic) 210
Galena Formation (dolomite, lower pjnt

contains 5*30% chert) 230
Deeerah-Plettevllle Formations

(limestone and shale at tap, under*
lain by dolomite; Glenwood Shale at
base) 63

St. Peter Sandstone 34
Prairie du Chlen Formation

Willow River Member (dolomite,
sandy) 1d8

Root Valley Member (sandy dolomite
and sandstone, about 50-50%) 80

Oneota Member (dolomite, some
chert) 217

230

102

30
5*

145"

0*230

250-332

332-380

380-410
410-415
415-560

560-690

690-990

990-1165

1165*1190

1190-1400

1400-1630

1630-1693
1693-1727

1727-1895

1895-1975

1975-2192



Geologic Log GrInnell CityWell No. 7 (1955) (continued)

Formation Thtchnesstfr.) Depth Ronge(ft.)

Cambrian System
Jordan Sandstone 55 2192-2247
St. Lawrence Formation (dolomite,

slightly sllty, glaueenltlc In lower
half) 261 2247-2508

Froneonlo Formation (upper half mostly
fine sandstone with considerable
shale and dolomite, very elauconltle;
lower half moitly shale, some dolo
mite) 290 2508-2798

Dresboeh Formation (upper pot dolomite
with glaucenlte; lower pent sandstone;
basal 15 feet may be metamorphosed
Preeambrlan sediments?) 172 2798-2970
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Names

Location:

Elevation:

Contractors

Drilling detest

Depth

Casing records

Production data:

GrInnell city well No. 7 (1955)

SWi NWi see. 16, T. 80N., R. 16W. Poweshiek
County, Iowa

1011* above see level

Thorpe Well Company, Des Moines

September 1954-Novomber 1955

Original 2970*; plugged back to 2550*, November 1955

700* of 19" aaslngffrem 0-700* cemented In; 1325* of
I2U Hnorgfrom 675-2000* cemented In; 710* of 10"
liner from 1975-2685*; well plugged beck to 2550*
and oai'ng perforated opposite Jordan and St.Lawrence
Formations*

On January 22, 1960 a pumping test of 30 minutes
duration produced 875 gpm with 86 feet of drawdown
from a static water level of 298 feet. Specific
capacity Is 10 gallons/ foot drawdown. Pump setting
reported to be at 500*.



GEOLOGIC LOG GRINNELL CITY WELL NO. 7(1955)

Formation Thlcknessflt.) Depth Ranfteftt.)

Quaternary System
Pleistocene Series (glacial drift,

locally some sand and gravel) 230
Mlsstsslpplan System

Keekuk-Burltngten Formations
(limestone and dolomite, con
siderable chert)

Hampton Formation (limestone and
dolomite, chert zone In lower pot)

North Hill Formation (limestone and
dolomite)

Prospect Hill Sllfttone and shale
Maple Mill Shale

Devonian System
Lime Creek Formation (upper part

limestone and dolomite, lower 2/2'$
calcareous shale, some dolomite) 130

Cedar Valley Formation (mostly limestone
In upper 1/3, dolomite In lower 2/3's;
considerable gypsum • anhydrite In
middle; some chert at base of middle;
trace shale)

Wapstplnleen Formation (upper 50>*
mostly gypsum-anhydrite, gomsfdo!©-
mlte; chert, limestone and dolomite
in lower 120+')

Silurian System
Undifferentiated dolomite

Ordovlelan System
Maqueketa Formation (shale, doiomltic)
Galena Formation (dolomite, lower pprt

contains 5-30% chert)
Deeorah-Plattevllle Formations

(limestone and shale at top, under
lain by dolomite; Glenwood Shale ot
base)

St. Peter Sandstone
Prairie du Chlen Formation

Willow River Member (dolomite,
sandy)

Root Valley Member (sandy dolomite
and sandstone, about 50-50%)

Oneota Member (dolomite, some
chert)

0-230

102 230-332

48 332-380

30
5+

145"

380-410
410-415

415-560

300

175

25

210

230

63
34

168

80

217

560-690

690-990

990-1165

1165-1190

1190-1400

1400-1630

1630*1693
1693-1727

1727-1895

1895-1975

1975-2192



Geologic Log GrInnell City Well No. 7 (1955) (continued)

Formation Thlcknesstft.) Depth Rongo(ft.)

Cambrian System
Jordan Sandstone 55 2192-2247
St. Lawrence Formation (dolomite,

slightly ellry, gleuconttlc In lower
half) 261 2247-2508

Froneonlo Formation (upper half mostly
fine sandstone with considerable
shale and dolomite, very glauconltle;
lower half mostly shale, some dolo
mite) 290 2508-2798

Dresboeh Formation (upper part dolomite
with gleuccnlte; lower pot sandstone;
basal 65 feet may be metamorphosed
Precambrlan sediments?) 172 2798-2970
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Names

Locations

Elevations

Contractors

Drilling detest

Depth

Cosing recorde

Production dates

GrInnell city well No. 7 (1955)

SWi NWi sec. 16, T. 80N., R. 16W. Poweshiek
County, Iowa

1011*above sea level

Thorpe Wall Company, Des Moines

September 1954-November 1955

Original 2970*; plugged back to 2550*, November 1955

700* of 19" coslnflffrom 0-700* cemented Ins 1325* of
12" UniT,from 675-2000' cemented In; 710* of 10°
liner from 1975-2685*; well plugged back to 2550*
and casing perforated opposite Jordan and St.Lawrence
Formations.

On January 22, 1960 a pumping test of 30 minutes
duration produced 875 gpmwith 86 feet of drawdown
from a static water level of 298 feet. Specific
capacity Is 10 gallons/ feat drawdown. Pump setting
reported to be at 500*.



IO A GMOLOCGAL .« V3VEY

Sow a Cifc r. '•••. -:.
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County ^J, ^J r> :e Sainted

Town C^~/?(t?n *- 1/
Location of well

Owner

Sampled by-

sec. . T N., R.

V. e?i No. Depth

Twp

Ft.

Type ot Static Ft. Altitude Ft.

well

Produc ing Fo xrnati on( s)
level

Depth Range

Notes or. condition o£ well, casing, or forcaations;

Dissolved constituents and properties (in parts per million except as indicated)

Silica (biOz) q) flf l/Y\*\. S • JOdAu^ Dissolved solids 28s:

Iron (£• e)

Manganese (Mn)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Carbonate (CO3)

Bicarbonate (HCOj)

Sulfate (SC4)

Chloride (CI)

Flue ride (F)

Nitrate (NO3)

R amarks:
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Resume of Grinnell Pump Test Well No* 7

August 27, 1955
Well pumped total of 6 hours 25 minutes at rates varying from

480 to 692 g.p.m. — Drawdown was about 80 feet to a pumping level
of 381 feet.

August 29, 1955
Well pumped total of 12 hours at rate varying from 680 to 930 g.p. m.

Drawdown was about 143 feet to a pumping level of 444 feet.

August 30, 1955
Well pumped total of 5 hours 48 minutes at rates varying from

500 to 1015 g.p.m. — Drawdown was about 175 feet to a pumping level
of 475 feet.

In all tests the well was not pumped long enough at each rate of
discharge to establish definitely the pumping level for that discharge
rate.

Well No. 7 is 745 feet distant from City Water plant, the site of
Wells 5 and 6. During test of Well 7 WeUfs 5 and 6 were pumped at
different times. Well6 reported to pump at 685 g.p.m. and Well 5 at^^
300 g.p. m. The pumping level in Well 6 during pumping of Well 7 was
about 394 feet. The water level in Well 6 with V/elfc &and 7 pumping .
was about 319 feet. The water level in Well 6 with Wfcll 6 and 5 pumping,
but well 7 off was about 399 feet. The drawdown in No. 7 with Wells
No. 5 and 6 pumping was 10 feet.



Resume of Grinnell Pump Test Well No. 7

August 27, 1955
Well pumped total of 6 hours 25 minutes at rates varying from

480 to 692 g.p.m. — Drawdown was about 80 feet to a pumping level
of 381 feet.

August 29, 1955
Well pumped total of 12 hours at rate varying from 680 to 930 g.p.m.

Drawdown was about 143 feet to a pumping level of 444 feet.

August 30, 1955
Well pumped total of 5 hours 48 minutes at rates varying from

500 to 1015 g.p.m. — Drawdown was about 175 feet to a pumping lpvel
of 475 feet.

In all tests the well was not pumped long enough at each rate of
discharge to establish definately the pumping level for that discharge
rate.

Well No. 7 is 745 feet distant from City Water plant, the site of
Wells 5 and 6. During test of Well 7 Wells 5 and 6 were pumped at
different times. Well 6 reported to pump at 685 g.p.m. and Well 5 at
300 g.p.m. The pumping level in Well 6 during pumping of Well 7 was
about 394 feet. The water level in Well 6 with Wells 5 and 7 pumping
was about 319 feet. The water level in Well 6 with Well 6 and 5 pumping,
but well 7 off was about 399 feet. The drawdown in No. 7 with Wells

No. 5 and 6 pumping was 10 feet.
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Results of Pumping Test
Grinnell City Well No. 7
August 27 to 30, 1955

Name: Grinnell City Well No. 7

Location: SW NW sec. 16, T. 80 N., 12. 16 W. Poweshiek County

above

Elevation: 1011 feet aie&g sea level datum

Contractor: Thorpe Well Company Des Moines, Iowa

Present Depth: 2702 feet

Casing Record: 19" casing cemented in hole from surface to about
2200 feet. 202' of 10" liner from 2500 to 2702' (present depth)

Test pump: Turbine. 490* of 12" column and 6-stage bowls with 18'
of suction pipe on bottom. Powered with 2 large diesel motors.

Discharge Measurements: 6" Sparling meter set in discharge line.
Discharge line was 10' of 10" pipedtrnd 15' of 6" pipe from pump.
Majority of discharge measurements made by M. B. Starr, City
Manager.

Temperature Measurements: Temperature measured at end of discharge
line. Thermometer used by city registered 1° lower than the
thermometer of the Geological Survey.

Depth-to-water measurements: Majority of depth-to-water measurements
made by Bernard Matherly, Water Superintendent.

Remarks: City wells No's. 5 and 6 (745 feet distant) were pumped
intermittently at rates of 300 g.p.m. and 685 respectively during
pumping of well no. 7.

City Well No. 7 is to be drilled deeper to explore water possibilities
of lower Cambrian sand stone.

Data collected during pumping test by J. B. Cooper, Geological Survey,
Iowa City.

Note: It was impracticable to obtain precise and continuous d/w and gpm
measurements inasmuch as inadequate provision was made for entrance of
measuring device into casing. The measuring lines used periodically stuck
between pump column and casing. Pumping rates were changed often and
motor speeds varied.
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Results of Pumping Test
Grinnell City Well No. 7
August 27 to 30, 1955

Name: Grinnell City Well No. 7

Location: SW NW sec. 16, T. 80 N., 12. 16 W. Poweshiek County

abov*
Elevation: 1011 feet aleng sea level datum

Contractor: Thorpe Well Company Des Moines. Iowa

Present Depth: 2702 feet

Casing Record: 19" casing cemented in hole from surface to about
2200 feet. 202* of 10" liner from 2500 to 2702* (present depth) ,

Test pump: Turbine. 490' of 12" column and 6-stage bowls with 18*
of suction pipe on bottom. Powered with 2 large diesel motors.

Discharge Measurements: 6" Sparling meter set in discharge line.
Discharge line was 10' of 10" pipe'fiwi 15' of 6" pipe from pump.
Majority of discharge measurements made by M. B. Starr, City
Manager.

Temperature Measurements: Temperature measured at end of discharge
line. Thermometer used by city registered 1° lower than the
thermometer of the Geological Survey.

Depth-to-water measurements: Majority of depth-to-water measurements
made by Bernard Matherly, Water Superintendent.

Remarks: City wells No's. 5 and 6 (745 feet distant) were pumped
intermittently at rates of 300 g.p.m. and 685 respectively during
pumping of well no. 7.

City Well No. 7 is to be drilled deeper to explore water possibilities
of lower Cambrian sand stone.

Data collected during pumping test by J. B. Cooper, Geological Survey,
Iowa City.

Note: It was impracticable to obtain precise and continuous d/w and gpm
measurements inasmuch as inadequate provision was made for entrance of
measuring device into casing. The measuring lines used periodically stuck
between pump column and casing. Pumping rates were changed often and
motor speeds varied.
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Results of Pumping Test
Grinnell City Well No. 7
October 12-13, 1955

Name: Grinnell City Well No. 7

Location: SW NW sec. 16, T. 80 N. , R. 16 W. Poweshiek County

Elevation: 1011 feet above sea level

Contractor: Thorpe Well Company, Des Moines

Depth: «SW' J? ?0 '

Casing record: 19" casing cemented in hole from surface to about
2000'. rf<L*L^ ..• '6 C^jo^o sk-**^ »w Lt^fa-fe.fc /k±<*d£ »f "Jnjft

Test Pump: Turbine. 490' of 12" column and 6-stage bowls with
10' of suction pipe. Powered by 2 large diesel engines.

Discharge measurements: 6" Sparling meter set in discharge line.
Discharge line was 10" with upturned 45° elbow at discharge end.
Majority of measurements made by M. B. Starr, City Manager.

Temperature measurements: Made at end of discharge line.

Depth to water measurements: Majority made by Bernard MA.th.erly,
Water Superintendent.

Aquifer tested: Jordan and Mt. Simon sandstone.

Remarks: City well No. 5 was pumped at 300 g.p.m. continuously
during pumping test.

Results: Drawdown was greater at comparable discharge rates than the
drawdown of water from Jordan sandstone alon£» (See pump
test results of August 27-30, 1955).

Future plans: Liner will be set opposite the Jordan sandstone and
pumping test conducted on water from the Mt. Simon sandstone.

Data collected: during pumping test by W. L. Steinhilber.



Results of Pumping Test
Grinnell City Well No. 7
October 12-13, 1955

Name: Grinnell City Well No. 7

Location: SW NW sec. 16, T. 80 N., R. 16 W. Poweshiek County

Elevation: 1011 feet above sea level

Contractor: Thorpe Well Company, Des Moines

Depth: 2920'

Casing record: 19" casing cemented in hole from surface to about
2200*.

Test Pump: Turbine. 490* of 12" column and 6-stage bowls with
10' of suction pipe. Powered by 2 large diesel engines.

Discharge measurements: 6" Sparling meter set in discharge line.
Discharge line was 10" with upturned 45° elbow at discharge end.
Majority of measurements made by M. B. Starr, City Manager.

Temperature measurements: Made at end of discharge line.

Depth to water measurements: Majority made by Bernard Metherly,
Water Superintendent.

Aquifer tested: Jordan and Mt. Simon sandstone.

Remarks: City well No. 5 was pumped at 300 g. p. m. conUnuousiy
during pumping test.

Results: Drawdown was greater at comparable discharge rates than the
drawdown of water from Jordan sandstone along. (See pump
test results of August 27-30, 1955).

Future plans: Liner will be set opposite the Jordan sandstone and
pumping test conducted on water from the Mt. Simon sandstone.

Data collected: during pumping test by W. L. Steinhilber.
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MEMORANDUM November 21, 1955

To: H. G. Hershey
From: W. L,. Steinhilber

Subject: Pumping test - Grinnell City Well No. 7

I was notified that pump test had started on November 11 and was
to run thru 11/12/55. When I arrived on morning of the 12th, I found
the test had been concluded the evening before. The drawdown was
excessive and poor water quality was observed.

I located B. Matherly and received the data and a water sample.
The data and results are being tabulated and summarized for the files.

llaJJA



Results of Pumping Test
Grinnell City Well No. 7
November 11 and 12, 1955

Name: Grinnell City Well No. 7

Location: SWNW sec. 16, T. 80 N. , R. 16 W. (Poweshiek County)

Elevation: 1011 feet above sea level

Contractor: Thorpe Well Company, Des Moines, Iowa

Depth: 2970'

Casing Record: 19" from 0-700' (cemented); 12" from 675 - 2000' (cemented);
10" from 1975 - 2685, swedged in top and bottom (this column was added
last to shut-off the Jordan St. Lawrence aquifer -- will be perforated after
test); 10" from 2685 to 2700; 8" from 2660 to 2815';v£rom 2768' to 2970',
bottom 110 ft. perforated. (*"

Test Pump: Turbine, powered by two large diesels. Set at 560'

Discharge measurements and depth to water measurements same as previous
tests, made by B. Matherly, Water Superintendent.

Temperature Measurements: made at end of discharge line.

Aquifer Tested. Mt. Simon sandstone

Results: drawdown was extcreme - 259' dd. pumping at only 425 g.p.m.
after 8 hours. (See results of previous tests on 8/27-30 & 10/12-13/55)

Future plans: Plug to be set at ft. and casing opposite Jordan sandstone
to be perforated from ft. to ft.

Data collected by W. L. Steinhilber

Remarks: Matherly made preliminary chloride analysis. Very high, over
2600 p.p. m.



Results of Pumping Test
Grinnell City Well No. 7
November 11 and 12, 1955

Name: Grinnell City Well No. 7

Location: SWNW sec. 16, T. 80 N., R. 16 W. (Poweshiek County)

Elevation: 1011 feet above sea level

Contractor: Thorpe Well Company, Des Moines, Iowa

Depth: 2970»

Casing Record: 19" from 0*700' (cemented); 12" from 675 • 2000* (cemented);
10" from 1975 - 2685, swedged in top and bottom (this column was added
last to shut-off the Jordan St. Lawrence aquifer — will be perforated after
test); 10" from 2685 to 2700; 8" from 2660 to 2815*;vfrom 2768* to 2970',
bottom 110 ft. perforated. »

Test Pump: Turbine, powered by two large diesels. Set at 560'

Discharge measurements and depth to water measurements same as previous
tests, made by B. Matherly, Water Superintendent.

Temperature Measurements: made at end of discharge line.

Aquifer Tested. Mt. Simon sandstone

Results: drawdown was extreme - 259'.dd. pumping at only 425 g.p.m.
after 8 hours. (See results of previous tests on 8/27-30 & 10/12-13/55)

Future planet Plug to be set at ft. and casing opposite Jordan sandstone
to be perforated from ft. to ft.

Date collected by W. L. Steinhilber

Remarks: Matherly made preliminary chloride analy&fcsl Very high, over
2600 p.p. m.
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