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| to come. Drilling has been finishsd to
. with a 12-inch hele. OQutput in test p

‘draw-down by reaching a new weEin. Pu

C—'mnneﬂ lowa

{

00T 22 195 % L
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Repair and maintenance, 'both
‘|from the cost and time angle.«a,
were given as the reason for
W by the well ma:_n-

‘ ‘Cite Sa.hs. Service
~The Thorpes cited sales of 100
| | “water” lubricated units . -Ir.;r
) |every  “oil’ ll.(bmcarbed pum
sold. Since spare parts are stoe
ed in similar ratios, there xg.
often a Jong waiting ﬁermd far
repair parts for *gjl” ubn-cated
shafts, as evidenced by ther long
wait here in- omnm&ctnon with
the No. Swellxwmﬂnsmn-
nrer.

;'Eﬂtmmﬁd cpst of oonvmﬁ.m.g
the No. 5 well, including. an ‘e-

ey

dvown mﬁq uhe weell supplz. was,

pilacad at- $5000. USH of stairless
steelqsh&ftmg would up the cost
b% $1800, although Yhis move
was ' recommended by the
Thorpes.

._|- - - ‘Lose Oil

iwother point mentiored by

—r T
‘i,

GRINI\ELL’S NEW DEEP WELL is_nearjrig completion witlr
lindications that it will meet the cxty’s} water needs for generations
eontrm:t Hepth of 2700 feut

(shown above) has reach-
eelded fo dril down: from

tg:d‘um on and tuss S
ch hol’e on'down e

will not damage the well and is expected to mc:rmse capa
Well t"o of Des Moines is the contractor.

_;,.'1 en lose their oil, which drops:
lown . Mto the well This ppo-
e pmala _get into the ﬁltmmg
- causing -heavy. costs for
replacement

ed 925 gallans per minute. The city
75 to 150 feet deeper with the zim of fug

]

i tms Week take actmn- ‘on |
lthe conversion progosal.

Nu&' 5 well 'Iro vgx

tension of 20 feet 4o -gel further | the Thorpey .

well company repr-esent!ves % -
Was that “oil” lubricated puyps’

‘Councilmen mhoved unamiously

il Thotpe, repre- to_inifiate investigating action
rpe” Well Com yith regard to, securing a new
strtmglry MPE- oty w&

welI

mﬁl To Investigate New Beep Well
: Copsider No. 5 Well Conyersion

The motion approved by the

‘councll was to haye city engi-
iAneer,.Don Ferguson apd George
of the water com-
|mrittee, draw up plans and
uspeclﬁcaﬂm for - 8 hew deep
{wel.

Jtem:; présided at the meeling in

v Eatimateﬁ Gost.

Tam and Phil. ’]!mrpe of bh(‘:
Thorpe Well Comwany, Des
Moines, estunated the oost of
the. new, well an % p at ap-
Lprommabelgr $100,000. They said
that- the ne?- well - would pro-
duce from 0D to 1000. gallons

about one yedr to° mmp.let&
- In dlscusstons on fhe new well,

static water level in the city’s

23 feet since 1941, in'a steady
qup “of some two.feel per year.

. Finlancing the Hconstnmtmn
\yqvld probaly’ ;}e dhru the is-
suamde of revenue bonds and

| paid. firom earmn@ of the water

depm'fmem

Appr mr;al
It wds pointed” out that the
st;rie beard of health must give
their okay o bbtlb. plasis and
proposed  sites.
The Thm:;ﬂas told of  well
drilling ngcbs held by the com-

| pany 2

frnde AP menlla bn ha adwillaAd®

Gearge Clifton, mayor pre--
‘Whe absence of Mayor Tom- God-

per minute a:nd naonkd  require

stated that- lihe 3
Fpresem: wvalis has dnupped some

cited several possible |
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November 24, 1953

Mr. C. W, Durham
Henningson, Durham & Richardson, Inc.
2962 Harney Streect
Omaha 2, Nebraska

Dear Mr. Durbam:

We are replying to your letter of November 17 requesting information

- on the city water supply at Grinnell, 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 lowa and U. S. Geological
Surveys are summarized as follows:

The Grinnell 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, wae 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 (f¢.)
From To_
Pleistocene
No samples (pebbly clay with sand at base 200 0 200
Mississippian system
St. Louis limestone (sandy limestone) 30 200 230
Keokuk formation (cherty dolomite) 68 230 298
Burlington limestone 42 298 340
Hampton formation (cherty dolomite and
limestone) 50 340 390
English River siltctone 30 390 420

Maple Mill shale 130 4200 550



Mr. C. W. Durham 2 November 24, 1953

Devonian system
Lime Creck formation

Shaly dolomite 40 550 590

Shale - %0 590 680
Cedar Valley formation

Limestone 80 680 760

Dolomite with gypsum 170 760 930

Dolomite 50 930 980
Wapsipinicon formation

Dolomite and gypsum 50 980 1030

Cherty limestone 120 1030 1150

Silurian system
Undifferentiated cherty dolomite 40 1150 1190

Ordovician system
Maquoketa shale (shale with dolomite in

lower part) 240 1190 1430
Galena dolomite (cherty in lower part) 190 1430 1620
Decorah-Platteville formations (shale and

limestone) 80 1620 1700
St. Peter sandstone 30 1700 1730
Prairie du Chien formation (dolomite with

sand zone 1870-1970 feet) ' 460 1730 2190

Cambrian system
Jordan sandetone 60 2190 2250
St. Lawrence dolomite 100 2250 2350
Franconia formation (siltstone and silty
dolomite) 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.



~Mr. C. W. Durham 3 November 24, 1953

Mineral analyses of water samples from City Wells 5 and 6 are
given on a separate sheet. Note that Well 5 seemes to be 1ess mineralized
than Well 6. The reason for the increase in mineralization 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 thic general area contain rather highly
mineralized waters. Therefore, a new deap well at Grinnell should be
caced 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 the Jordan sandstone,

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

Very truly yours, /[/o'f adrsod
a’twﬂrw? i /"

‘o wety Wo. &

Ht Go Herehey
HCH:PJH:t
Enclosure



JOWA GEOLOGICAL SURVEY
TABULATION OF WATER ANALYSES COUNTY
(Dissolved constituents in parts per million)

i | K/Na | | Hardness (calc. | |
TOWN - Well No. Date Na+ | - * as CaCOz) ;
of | Depth | Geol. Diss. }{_{-asi | = 1 Non-
Use - Location coll.| (ft.) | source| °F.| solids| Fe |Mn | Ca | Mg {Na) HCO4 (S0 | C1L | F | NOq | Tot.|Carb.| carb.! pH |Cond.
Grinnell City Well Jordan - | !
No, 5 b/16/34 | 2006 !Pr.du ¢h. 794 | 2 1.0 /74 (39 | 117 356|277 22| .89{345 1292 5 7.7
3/30/40 " i 71 714 |.3 |.01!84 |37 | 89 |359 | 261 19/1.9] .0 (362 |294 68 7.7
Wil " b/ 16/42 - " 75 774 |.4 |.0(133]40 32 {356 ;25617 [1.0| .4 497 |292 | 205 [7.3
" " /52 " . 787 |.2 |0 [100{39 pyN0|347 |325!22 |1.6].62/410 |284 | 126 6.9
Grinnell City Well , :
No. b 734 |2498 " 908 [1.4/.06! 92| 42 !137 |354 365/24 |1.5/.0 1404 |290 114 [7.5
" " 3/ 13/ 37 “ " T4 814 11.2{.02/107 34|117 ;344 ;328|126 {1.0/1.3| 407 |282 125 {7.4
- " 8/30/40 ” - 75 829 .31.0 | 9236 {122 |356 344:25 {2 |.0 [378 |292 86 7.2
I
" - 1 20/52 " . 1659 1.0 |0 17150 [23/2691322 892 {55 [1.6! 0 633 |264 | 369 6.9
{
1 I
|
|
1 I i
| ‘
I
bos
i l I
- K 6 |

NOTES :
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November 17, 1953

TELEPHONE
JACKsON 2164

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

Re: Water Supply - Grinpnell, Iowa

Dear Dr., Hershey:

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,

xrtgmossstosmze

ASSISTANT
ENGINEERS

F: BANDUR

He CAVNER

J. CHRISTENSEN
E. DANIELS

R+ EICHENBERGER
J« FORMAN

R+« OMBRUNI

H. PLOWGIAN

As ROMLING

G. SCHOLER

V. SOUTHWORTH

« V. TIETSORT

T. TAMAL

+ T« WHITESIDEy JR.
« M WICKERSHAM

o J« FORMAN, ATTY.

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

By W%

CWDurham/ER

CONSULTING ENGINEERS SINCE 1817 FOR MORE THAN 700 CITIES, TOWNS AND INDUSTRIES
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Section. A, Drilled Well. Construct a
rdeen well, drilled, a])mo\lm-ttely twenty-
seven hundred (2,700) feet in depth in-
cluding  necessary drilling, .casing, ce-
ment. arouting, developing and testing.

Section B, Deep Well Turbine Pump.
Furnish arnd install a deep well tur- |
bine pump including the necessary. elee- |
trical and eontrol . cquipment,
‘ Section C. Bleetrica - and  Watermain
| Connections, Make necessary electrical
jand walermain connections.

| Al work, material and equipment s
(to be in. accordanee with the plans aral |
spécifications and propo*;ed form of, con-
ttact now on, file in the office of the
City, Clerk of Grimnell, Towa, by this |
reference made a part hereof as though |
fully  set «out and incorporated herein.

Bids must include payment by the con-
tractor of anwy \,‘ae_or ‘salées tax upon
the materials shed. !

At the ‘said time and place said
Council will' also  consider bids for the
furnishing  of Watvez* for the use of
; is 'imated that the
needs of the Ct.?‘ 5 uire approx-
imately 230,000,00 g |

All proposala
therewith shall *
Clerk of said City 3 A
herein set for s All" pro-
posals shall he made o1 hidding
blanks furnished by the City and any
alterations in ‘the eofficial form of
proposal will entitle the Couneil. at its
option, te reject {he proposals involved
from congideratiors, Each proposal sh\n.l]]
be sealed and -,pfvm]y identified, * |

‘Each proposal shall be accompanied in
a separate envelope by - a certified
cheek in an amount equal to ten per,
coert (104) of the total amount 'of the
bid, drawn on and certified to by a
bank in Jowa, payable to the Treasurer
of - the City of Grinnell. Towa. as se-
curlty that if ‘awarded the contract by
resolution) of the City Jouncil, the bid-
der  will b}:ter itto as contract at the
prices. bid and ' will furnish the required
corporate surety bond. This certified
cheele may be eashed and -the proceeds
retained. by the City of Grinnell, Iowa,
as agreed liguidated damages'if ﬁﬁe bid-
der fails to execute a contract or file
an aceeptable bond for the faithfal per-
formaree © thereof © within ten (10) days
after the' acceptdance of . his proposal by
; resolution: of 'the City Cowmeil.
| At sald hearing the City baunml w1 2
consider the plans and specifications and
proposed form -of: contract for the  pro-
‘Ject, the same  now being on file in the
office’ of * the city Clerk, reference to
which is made for a more detailed and
complete desormtmn of .the proposed im-
provements, and ¢ said time and place
the said Council will  also “receive and
consider any objections td  said plans,
specifications and form of contract made
I by any interested party.

|




Conttacts for Grihnell's new
2,700-foqty ' No. 7  well will be
let at tha meeting of tha. city
cou.nc;‘l, tonight (Monday), and
a decision i~ expected at the
same méeting "Copcernihg the fu-
ture of the “on-again-tff-again”
No. 5 ‘well. - AT ¢
Trouble withithe eity's 2 260-
foot :No. 5 wall: started some
weeks  ago rwhen - production
slacked offt from’ 3 normal out- M
put of 620 galions a minute to |
about - 200 - gallons * Wwithin the
space of 24 hours. ' e
a0 ~ Output. Drogs "
“Bailing ‘out” of $he well
that” time restored the ou
to near normal, but the w
yield ‘drbpped again sh
week to about half of,
It .was then that
council*votéd to conduc
tensive “test of the well
termine what if anyt
wrong with, it, and what
thing could’ be:r done to
the water. yiéld perman
its normal flow.

=3

Consequently, the Sch
ger, 'Well Surveying  cg
of Houston, Texas, was ¢
ed and sknt a crew.«f spe
to Grinhell to examine
‘ty ‘well Friday. = 4

" Enghteer Reports ;
. At B council ‘meeting Friday |
evening, Bill Beazley, thg efec- e h v o — £ .
(trical engineer in chorge §¢ the! - A LONG'WAY DOWN—A technician for the Schlumberger
‘-Elt"tiﬁg ifﬁejﬂﬂ‘ gave _fg.}e coun- iwen Surveyitlg company guides an electronic instrument on the
ECI-Thee' m‘g wﬁ""’:ai rf}fr‘oe% e oparate B! few feet-of ity 2280-foot journey down to“the hottom op Grin-
| tests on the well, First tes]t? con- nell's o ms'r“P-‘m?“‘?e’?‘r“dde’“’j“e“ the type-of ro
'sisted of a continuous record of !.L‘hrough which the. well was drilléd.
i temperature changes of the ~ i : %
'ter in the’ well by lowering. a |
| “thermometer?-fo’the hottom;
x Second cheak’ consisted pf ar :
“electrical log” “of the veaplous >
i strata of, fock {hrougb which the | 1 p: cC 0 the!
| well passed. This -war dceom- 2 8
‘plished by mpans of a Gevice . tion might have been re
{ whicl ' sent out electrical Im- by the’ lowering of the
Pulses, and  recording - the .ments  without being
amount of resistance encounter- but no major o
‘ed as the instrument grhdually |
.was lowered to the " bottom.
| Generally :speaking, high resis-
tance indicates solig, material,
while low resistance wéuld show

cetingd, Hhe |
whether or,
fupther metal
¥ to the bettom {

council will ¢
not to instai
liner '5--i

softer strata, ‘ w of ‘the ‘w ! f
i Record Width . 3 i Since this t of the liner |
Thirdly, the crew lowered a | would: go . #Ough the wlier- |
“calibration”  instrument which , beéaring strata, it would jhave to |
recorded the exact width of the | be perforated to per mit water
well from top to boltam. . to enter the well However, it. .
Results of the tests, which would. probably prevent any ,
b aon28, showed camelusive- | fyrther cloggifg of the well ||

ly that the rnetal linming of the |
well, whiéh reackés down to the .
1,741-thot level,")’s"‘x’ifil broken |
or _cracked, and.thai the ‘‘open”'
hole below the metal lining. has

not been ‘seriously. clogged. L



ACCIRC oG s - )]
Grinnell, lowa '

|Starfec |
“To Be 2700 Feet Decp;
Financed Solely with

.

nds S

vary somewhat
re dep i on
is installed
in ‘constryction
decided as work.

'm of Ameéff. -
Well-di'iuing" m,
ted a complete bid,
- or -$4548 more
Pe -estimate. Var-
Pump "Co. ‘of Dwe
ted bids® on the
[ A Water main. haokvp
but* not on the drilling.

,  Within Three: W@?u '

Work on the new wéll, first
rilled here since.-¥926,

will' begin within three w

Txp&et--Déeﬂ Well |

Corapletion date s Dec. 31, 1985,

“Financine, of the project . will
be by ré bonds handled by
| the Carleton ). Belk: Co. of Des

fofffes, Under: extension . of
Previous - confract on . wategr-
 works jmprovements ipcluding
) the re'se’rvqixgﬂ.'- ‘ ¥ e
IVenueé honds can' be ;mid
ofl\odly by future met earn-
duga- of the -waterworks - and
| there’ can be no tax ;

' against property to liqu
- thge,bonds, even in cage
fail RORdh \
Plads fop the new:well, fo be
jocgted__g_)@\,ma'.north side of ithe

dld freservoir site (Second ave- |

hue and West street),.pall for a
depth of 2700: feet below the
surface. . . ;

- Diménsions - . |

A 20-inch . steel Dipe, cagi
will be installed 0 a depth o
675 feet to“be followed By a 12-
inch steel gime casing to A depth |
of ‘2000 feet. A 12-inch dameter
uncesed hole will be dpiHeq the
remaining 700 feet to the bot. |
toln ofMie well. X

_ There is %o be cement grout- |

ing “in”the -space back of the |

§2sings to a depth of 2000 feot o

T R et
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L8 gg

Work fof Brilling of Grinnell’s
ew ell is . expected to
start i ar future: - ...

Men e Thorpe Well Co.

aines, contractor for the
job, are expected here later "this
weelc to inspéet the site prepaz-
atory to. setlifig up the drilling
tig! The 'Thorpe company was

wigere by the TW

delayed in its operatfans else-.
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Pohce Report Mino;'

Area, Accidents Over

L”aibor Bay ?iend

Bohce repo:'tcd two mmof am
aceldents ’over the Labur Day
weekend, T

Ad=acci L. ece
Rock Island, ao&s Wz
detodr shout
fown Monday

at the
the’ old

€5 east o,f
ivening © . at, 5

o'clock. Earl Warren Carrn'gkl)fl

Grinnell, rolled hi€ 1837 Ch
let at th‘e crossings . .

. Highway _-patrglman . Gmld
Kahles
filed chardes against Carmer, for
operating =2 vahmy wn!’iout a
driver's license. = oy

» «Bunday Morning Mighap :
: Poh,ce also 1ep0rte,d memoran-
dum information . on  an acel-
dest. that occurred about-7 a. m.

Sunday pes. the. Highway 6 de- |}

tour cast of lown. James Bufdy
Daniels of ‘Omahsa left the road
in  his 1852 Mercury
coupe.

b Daniils liodr bl 135 times | |y
according to reports. Damages to],

the car were estimated at $450,
The driver was unhurt.

the mves,t‘i'gat-mg oﬁxcpr_,

sporis :

d[VIO MILESTONE: — Councilman Genrge Cliﬁ.on, s of. the water . commitiek,
shovels the firet'dirt ¥riday in ground-breaking for the city's fmw dpe-p -well as other couheil
.embers and the mayor awai{ their inrns, In the gyonp, left to! rlght- Bernie Matherty, water
rks superintendent; Councilman» Bob Breiting; Dopn Kunkel, | er for !ﬁ:mrpe Well Co,; Ciif-
on; City Engineer Don Ferguson; Counmlmen Howard Sage,- Gar Speth, John Hotchkin and Ed

i engmﬁea'

e
31

peth; and Mayor Tom Godfrey. _ ; it e |

P o
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Thorpe Weleompan
- Starts Work on Site o
Former City R Léservoir

! Dmllihg started ldte last week
ort Grinnell's’ first new deep well
in nearly 30 years.

Located on the site of the old

eservoir on West street, “Nugh--

| Ber Seven” is- schadu}ed to be
| Bl 3o i g
B n uty

 ‘Mayor *'Rom God?gey a.nd ment-
bers of the ext,y council partici-
patﬁed in  the ' ground-brealking

ceremonies . Friday  morning
which fok'mally launchet - begin-
ning of work ‘on tha 3,700-fpot

Tshaff b the ,Thorpe Well com-
p&ny Moines., :
City ﬁcxa!s hot or an ouf-
plit of 15t 80&
u e, lieak
000 gallg

ges

ong a min-
as  high as
~the new well
intos 'operatmn The citws
- 5 and 6 wells are now pro--
cing. about 1,400 gallons ®
te between them,
t<of the entire operation,
ing - drilling,. pump and
lections,” will come to .about
.114 000, FPerguson said. The well

955

vill be findnced Ly sal
’enue bﬂnds,.-’w

e



June 18, 1954

Thorpe Well Company
2340 Sixth Avenue
Des Moines, Iowa

Attention Mr. Phil Tiorpe
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 Grinnell.
All data were obtained from the files of the Iowa and U. 8. Geological
Surveys.

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

Records of wells in and around Grinnell 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 well 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 drilling 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 ox
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 2 well in this sand

layer. A well drilled into the consolidated rocks could be expected to



Thorpe Well Company 2 June 18, 1954
yicld moderate quantities of water. Thore is some possibility that the
desirad amount could bo 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. Hershey
HGH:JBC:t By J. B. Cooper
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New WellMay.

Have Pump

Undér Ground
Admidistra

rs Will
Tour Plant’ And View
Units in€Operation

A submerged pump may be
used in operation of the new

|

{

ation well in ad-| city water well at Grinnell. ;
ed comple-| Mayvor Tom Godfrey, impress-:
ito a pm'{ ed with preliminary sketches'

of the submerged pump, said to- '

|
T
|

"'\..k.*._

I may be in opegatic
l vance of the eRticl
tion date, acedrdi

ress report :
if’:t_v council Manday night.
ton reported that steel casings
have been

1'esem;,hd to the

Water chairman George Clif- |

put in and that the

l well is down to 705 feet. Thorpe *

| Well Drilling official said they

day that he along with. City
Clerk Homer Lowrey and two
or three 'city
pect to. inspect operation of
similar installations within the
next week or two.

councilmen ex-

| expect” to reach 1,000 feet \?y
| the first of the year and will ¢
''he “all through” by May L

. The officials told Mayor Tom
‘\Godfrey that “yow’ll be drink-

Down 1265 Teet !

The new city well had reach- |
ed 1,265 feet prior to the new
year and the time is drawing‘;

ing water from this well by close for officials to make a de- |
| May 1.7 r sision if the submerged pumps
: JF‘"....__-'_;_—- e to be used.

| e n

The city administrators will
e guests of ‘the company on
January 16 when they will tour
the Freeport, Ill., plant where
the pumps are made. They will|
also lour several communities '
where the pumps are in opera-
tion, Godfrey said.

See Before Deciding

Though impressed with the
submerged set up, Godfrey ex-
plained that he and councilinen
would have to see the pumps
in operation before making a
decision.

. Said to be more economical,

i the submerged pump is located
!at the bottomy of the well shaft
| and instcsy" of pulling water
. up, would/push it from below.
i Godfrey #said the main eco-
“nomical feature is elimination
I of_big and expensive well pipes.

I -~
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MEMORANDUM
- December 14, 1954
To: H. G. Hershey

From: R. Gale McMurtrey

Subject: Well at Grinnell

On the return trip from checking the water
levels and water-level recorders at Rock Creek
(Jasper county), I stopped at Grinnell to check on
the progress of the well being drilled for the town
by Thorpe Well Company.

Twenty-inch casing with 3" wall was cemented
_in from 0-700 feet the 7th of December. The
: r"” Haliburton method was 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', i

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.

b
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Use 604 000
Gallonc Of
Water Daily

!
|
i
|
|
1 Grinnell Daily Water
l
I

Consumption’Up 3,000
Gallons Over Last July

The recent heat wave has !

f

scen city waler consmption fig-
ures rise steadily during the past
| several days according to infor-
! mation released by cily waler
superintendent, Bernie Math-
erly,

Average Climbs

Grinneilians consumed water
at a daily average of 604,000 gal- .
"lons throughout the first 21 days
of July while the average daily
consumption for .Jll of July in
1954 was lower by 3,000 ﬂallons'
per day. Even thouﬂh there are
many more water-{ype air con- ||
ditioners  in  use L}n‘oughout.1
Grinnell now than there awere ||
at this time last year, the 1'ec-y'
ord 875,000 gallons used on July ||
12th, 1954, has not yet been|)
equaled. However, average daily
figures are over those for last
vear. Peak day for this year was|
July 7th when over 800,000 gal-|
lons of water were consumed, |
Daily Output {

With the rising water ouiputi

climbing at its present rate
Grinnellians can plan on using|
almost 20,000,000 gallons of wa-!
ter during July alone. Figures,
for the seven day period July 15/
through 21 qhow an average
daily pumping output of (47, 0001
gallons:

Date Daily Output
July &

July
July
July
July i .-.68¢ ‘
July 200 - TRt gas B ceceneen 134,000 |
PEGERS DU T R e 102000‘
i As indicated by the above fig-|
ures, the 700,000 gallon dall\]
imark has twice been exceeded |
jduring the most recent hot erell
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Since I+ Broke
Early In May

A long-lost steel drill, bur-
ied 2200 feet below the sur-

000 city water well, has been

. bulled to the surface. i

It ended a nine week search
{for the drill which was lost in| 48
carly May as the Thorpe Well|
company began drilling on the ¥.&
feet of the| ML

last five
well.,
The drill was pulled to the
surface early Wednesday
mornhing without the slightest
trouble, after the crew suc-
ceeded in lowering a steel

hundred

(different approaches

iunder

friction  eylinder over the
heavy steel hit. 4
During the niné week per-

lod, in which the company had |

reached the point of gonsidering
abandoning the projeet, several
were used
in an attempt to free t
which had lodged  agais
side of the well hole 22
ground. ®
Drill Along Side
Late Tuesday the erew

suc-
ceeded in freeing the bit from
‘the side of the hole after dril-
ling along the side with a smal- |

ler six inch drill. When the
hit moved over into the hole,
the cylindrical Afriction wunit
slipped over the top and grasped
the bit.

face in Grinnell’s new $113,- |

[ the company, along with Guy
| Elam, crew superintendent, di-
rrected the rescue operations.
i Allen then cut the cylinder free

'to remove the bit.

! Stem Broken

i On inspection, the crew learn-
i ed that the bit had sustained a
| heavy pounding .after breaking

i

* * * *

R ek

i

|

i,-.x

| -

| loose nine weeks ago this Fri-'

i FREEING A DRILL—Carl Allen, right, directs erewmen in fr
ifoot levei at the new eity water well, from a eylindrical friclion j

day. A portion of the broken
stem had been milled off to en-
able the friction casing to slip
over the neck and grasp the
bit. -

At thc”{kell silc are a variety'
of special tools designed speei-
fically to free'the bit in Grin-
nell's new well. Allen estimated
that $1,000 worth of tools were

*

e *

*

Carl Allen, trouble shooter for fured are Guy Elam, 0, A. Dandven and Boh Baker.

eeing 2 drill, pulted from a 2200
pipe used in freeing the bit. Pic-

Nine Week Salvage ‘—Attempt Success

ruined or partially wrecked in
the salvage operation. That
along with the nine weeks of
searching proved costly to the
i company.

It is estimated that a month

to six weeks will be required

to coraplete the drilling. The
(company is drilling a 12 inch
hole the final 500 feet.

* *

* * x

i




New Well to Go Below 2,700 Feet

Seek W
Bearin @f’ fa

At Speciq£| Sesfion/
Council Yotes Approval;
Wait Geological Analysis|

Meeting in
Tuesday noon the Grinnell
city counecil ‘authorlzed City |,
Manager M. -B. Starr to order
resumption of drilling beyond
the 2,700 foot mark if geo-
logical tests indicate that
water bearing strata will be
reached within another 100
feet.

The move was taken by the
council with the possibility that
the water supply could be great-
ly increased if another water,
bearing strata would be reached.

Soil samples were sent to

the geological survey repari- |
ment at Towa University at r

Iowa CHy Tuesday afternoon
for analysis and recommenda-
tion by the geologists. Decl-
sion to continue drilling de-
pends upon the gevlogical
lindings.

Thorpe Well Company reached
the prescribed 2,700 mark Tues-
day morning and ceased dril-
ling .The company was in a
shale (non water bearing) for-
mation ai that level, It was be-
lieved that another water bear-
ing  strata
wwithin  another

100" feel.

!encountered the principal one|

special session

would be reached

| * '”tm\aenhnued

| En route to the depth,

; water bearing formations were

oemg in the ¥opdan strata. An-i Dn”'n
other smalley fommation was, Aufhonzed

‘reached below the Jozdan level.|
Cost of the additional dril- | Geo'oglcal Check

ling to the city ‘Wwill'be 815 a .

: foot or an estimated $1,500 for | Indicates Water Is

the 100 feet. The go-ahead was

| voted by all six members of | 75_ to 150 Feet Deeper

| the council. Lining of No. 7 well started|
th morning as plahs are being

i Carl Allen, representative of completed for drilling another

‘the drilling firm, pointed out| (00 {feet or so to hit a new

'that the shale formation is not | water hearing strata.

‘water bearing. He told council-  The getion was authorized by

men that the 200-foot shale for-|City Manager M. B, Starr after

‘mation would tend to crumble learning resulis of a geological

and that & 10-inch casing should ! check of the wel.

,be inserted to maintain the PTC‘} In authorizing the additional

'sent hole, whether drilling con-!drining, Starr had this to say:

'tinues or ceases. ‘ “The new No. 7 well is now

; It was decided also that b'c-,down {0 2700 feet, according to

fore drilling is continued, that the original plan. Although tests

'a test of the current water sup-‘have not been completed we

;p]y ‘be conducted. 'feel gure it will furnish ade-
: for .

i

Allen told* councilmen that guate water
|the drillers are certain that they |needs, ; '
have gone through or are near | —However, atter studying
[the eod of the shale fomation. availeble data and consulting

[wuh Engineers of the Iowa Geo-

He said the shale has caved in

(lower water bearing i turd
.Lomam~. less * hardness, which
| would somewhat reduce the cosl
gof softening. .
| “Water usage has increased
'gl(,dtly and will continue to in-
,crease with the zurther devell
opment of cur city. We should
not overlook an opportunity fo|
janticipate the need for an ad-!
‘ditional supply.” ‘

e —

present day |

I

during drilling and will agamilonlcal Survey, and with other;

unless a casing is inserted. well experts, it is my opinion
! Starr called for the special|that we can increase the capa-:
‘council meeting pointing out|city of the well considerably by

‘that the city is not getting Lno'dullmg sume f{ariher; probably

results it wanted.
drilling or testing is to be done, at enly a 2% or 3% increase in
now is the time, he pointed oub. cost.
Councilmen recailed that the| “It would that
2,700 foot
determined ss & possibility of ply

seem logical

we may delay the time

level was olgmally'\b) increasing the availaple sup- |

I further,between 75 and 150 feet, and!

1

hitting - softer water. Other city |when another well may be need- |

wells are to a maximum depth ed, Alao there is data that

of 2,500 Fect.

in-=4
dirates that water from the next
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Drillers Near ||

']

200 Foot Mark |
At New Well

. Drillers expegt to hit the 20C|
foet mark this k en route ic

a 2,700 foot! dep on the cily's
new water well.
' Tuesday, after-a weck of dril-
ling, the company had passed the
152 foot mark. Later this week
the company's largest dritling
machine will be set up on the
site o south West street to con-

tinue®the task.
——
Working around the clock
drillers have averaged nearly
30 feet a day, sometimes more
and sometimes considerably less
On one shift easdy this week, the
crew gained only two feel wher
tocks jammed the exhaust pipe.
Thorpe Well Company of Des
Moines has contract for the $113,- |
000 oroject, which is expected to |
be completed by December 1933

/ [

DRILL POUNDS DEEPER—Dick Kunkle and Guy Lemar,
both of Stewart, Ia., were drill ppgratgrs_’ when this picture was "
taken at the site of the new eity wafer well, nﬂgm have been”
averaging ahout 30-feel per duy with 2,700 depth foot as the goal,

1
|
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MEMORANDUM

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

Re: Developments at Grinnell City W ee11

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 undesicive 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. Decisioriowas 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 25021'.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’



CAEL S

August 12, 1955

Mr. N. B. Starr
City Manager
Grinnell, Iowa

Dear Mr. Starx:

We have examined the sampleé 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 Jowa. 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 {1¢.)

Cambrian system
Dresbach formation
Eau Claire member
(Dolomite, silty, may

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

Pre-Ciambrian system
Red Clastics
(Sandstone, mica,
feldspar; may be
redder in color than
sandstone above) 2920~



November 24, 1953

Mr. C. W, Durham
Henningson, Durham & Richardson, Inc.
2962 Harney Streect
Omaha 2, Nebraska

Dear Mr. Durbam:

We are replying to your letter of November 17 requesting information

- on the city water supply at Grinnell, 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 lowa and U. S. Geological
Surveys are summarized as follows:

The Grinnell 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, wae 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 (f¢.)
From To_
Pleistocene
No samples (pebbly clay with sand at base 200 0 200
Mississippian system
St. Louis limestone (sandy limestone) 30 200 230
Keokuk formation (cherty dolomite) 68 230 298
Burlington limestone 42 298 340
Hampton formation (cherty dolomite and
limestone) 50 340 390
English River siltctone 30 390 420

Maple Mill shale 130 4200 550



Mr. N. B. Starr 2 August 12, 1955
The well at Nevada penctrated the Red Clastics for a distance of
235 feet. :

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

I T OV S
WA L g

Very truly yours,

H. G. Hershey

HGH:JBC:L



September 27, 1955

Mr. Bernard Matherly
Water Superintendent
Grignell, Iowa

Dear Mr. Matherly:
Enclosed is a report on the mineral analysis
of water from your 2702-foot well as shown by 2
sample collected by you August 30, 1955, ‘
If you have any questions concerning this

repors, please do not hesitate to let me hoar from
you.

Very truly yours,

H. G. Hetshey
by C. N. Brown

HGH:L
Enc.,

@)&w&*&wﬂo



Flowachsas

Szptember 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 woll 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.
Very truly yours,
H. G. Herchey
by C. N. Brown
HGH:L

Enc.
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MEMGRANDUM October 6, 1955

Toe: H. G. Hershey
From: J. B. Cooper
Re: Grinnell City Well

Bernard Matherly called to report Grinnell City well new at depth
of 2968'. Sandstone from 2865 to 2968'. Extremely hard formatioens 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 wenfto Grinnell about 1:00 p. m. to pick up samples

and attempt to identify bottom formation (if any sample had been ebtained).

SWL dropped 32' at depth of 2875' Driller reports water sand frem
2865 - 2968'
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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 _sands}yg had -
been reached at 2865 feet with a drop in the water head of 32 feet,Afine-
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.
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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 a&;ad
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
foomations, and which yielded 1015 gallons per minute.



MEMORANDUM Qctober 7, 1955

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

2968-2970"

The samples from 3968=3970' 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-
tions are similar, there would probably be little or no more water ;‘.‘.E%?A.’E-“.‘.’e.
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

Mr. T. W. Thorpe
Thorpe Well Company
2340 Sixth Avenue
Des Moines, lowa
Dear Mr. Thorpe:

Enclosed please find a copy of the report
madled to you Septerber 27, 1955 of Well No. 7
which you drilled for the city of Grinnell.

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

you,

Very truly yours,
H. G. Hershey

HGH:L

Enc.
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September 27, 1955

Thorpe Well Company
2340 Sixth Avenue
Des Moines, lowa

Gentlemen:

Enclosed is a report on the mineral analysis
of water from the 2702-foot well you drilled for
the city of Grinnell as shown by a sample collected
by Mz. Matherly August 30, 1955,

If you have any questions conderning 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.
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Plug New Well A $2550 Feet;

Produchon Tests Commenced

At a special mee/mg
afternoon, Grinnellf city
authorized  the ho

nday ; forated pipe inserted. Water
icials | developing chemiecals will be
Well {added to the water veins and

|

Company to plugf the new city | pumping tests will be commenc- |

well at 2,550 feet and prepare | ed.

it for another production test. It is estimated that the pro-
The drilling had reached ‘a|-duction tests will yield 1,200

depth of 2,970 feet when furth- | gallons of water per minute.

er drilling was halted. T Should the tests prove satis-
At the 2,550 level, the well | factory, the new ‘well will be

will be sealed off, drilling | put into use thus eanlarging the

equipment removed and per- | water supply of Grinnell.
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March 25, 1963

Me, Arthur J. Bader

Stanley Engineering Company
Stanley Building

Museatine, lowa

" Dear Mr. Bader:

We are replying to your letter of March 20 concerning the geolegle
log of Geingell clty well No, 7.(1955) and odditicnal infermation on the ground=-
water condl'lons there es an old Tn developing o water supply of appraximately
1000 gpm for industelal use.

A generalized log of the formatlons encountered In this well end per-
tinent Information on the construction and production of the well are summarlzed
on separate sheots appended $o this letter. Currently the clty has one other deep
well In operation In the near vicinity of well No. 7 and may have a third well
for standby use.

According to your letier an Industrial site has been chosen thet Is ap=
proximately three=quarters of o mile south of tha Grinnell clty wells. This places
it ot the scuth edge of town In the NWH NW} gee. 21, T. 80N., R. 16W. just
off Highway 146 ard prebably near the Minneapolis and S¢t. Lovis rallway. A new
deep well at this location Is expactedito penetrate practically the same saquence of
formotions as found in clty well No. 7 with some slight modifications owing te local
varlations In the structureand thickness of the strota.

Only small to moderate quantities of water are expected from the upper
and intermediate formotlons In this area. Moreover, the water from the Devonlen
and Sllurian rocks probably will be highly mineralized in sulfate becouse of the
associated gypsum.

The Prairle du Chien - Jordan = St. Lawrence Formations of o depth renge
of approximately 2000 to 2500 feet are the chlef sources of supply In the Grinnell
city wells. Tests Indlcate these wells to be capabie of producing between 650 and
875 gpm or mors with specific cepecitjes ronging between 7 and 10 gallons per foot
drowdown. All three wells are cased from the surface ot least Into the vpper part
of the Prairle du Chien Dolomite to shut out highly mineralized water in the over=
lying bach. The static water level of the Jordan aguifer is estimated to be about



Mr, Asthur J. Bader - 2 - March 25, 1963

285 foet below the surface ot the contemplated drilling site south of Grinnell.

The quality of the water from the Grinnell city wells Is shown on the
aitached mineral analysis shast. These anclyses Indlcate the water to be ao=
coptable for drinking and gensrol Industelal uso. The water tempercture should
be about 75 to 76° F,

On this basls we conclude that the Jordan Sandstene and assoclated
dolomite strata bstween 2000 and 2500 feet are the most promising sources for
a large capacity well ylelding ot leat 1000 gpm of potable water at Grinnell.
It would seem advisable to have the new weéll cased from the surfece for about
50 feet Into the Prairle du Chien Dolomite and the casing grouted In plece for
Its full length with nea? cement to essure o good ssal and to protect the pipe
from corrosion. Acidizing and developing the well for o conslderable perlod
may appreciably Increase the criginal cutput.,

We hope this Is the Informetlon yeu wished and that It will assist you
with your study of industrial water supply ot Grinnell. If there ere any questions
remaining or If we can provide you further Information on this matter, please
let us know. : :

Very tndy yours,

. H. Go Henhﬁy<

HGH/PJH
bjm
Enclosures



GEOLOGIC LOG GRINNELL CITY WELL NO. 7 (1955)

Fermation Thickness(ft.) Dopih R f.

Quatomary System
Plelstocene Series (glacial drift,

locally some sand and gravel) 230 0-230
Mississipplon System
Kackuk«Burlington Formations
(limestone ond dolomite, con=
sidorable chort) 102 230-332
Hampten Fermetion (Iimestene ond
dolomite, chert zone In lower part) 48 332-380
North Hill Formation (limestone and
dolomite) 30 380-410
Prospect Hill Slitstene and shale 5+ 410-415
Maple MIII Shale 145 415-560
Devonian System

Lime Cresk Formetion (upper part

Iimestone and dolomite, lower 2/3%

calcareous shale, tome dolomite) 130 560490
Cedar Valley Formation (mostly limestone

In upper 1/3, dolomite In lower 2/3%;

considerable gypsum = anhydrite In

middle; somo chert o base of middle;

trace shale) 300 690990
Wapslpinleon Formatien (upper 50+ |

mostly gypsum=anhydrite, soms dolo-

mite; chert, limestone and dolomite

in lower 120+') 175 990-1165
Silurlan System ,
Undifferenticted dolomite 25 1165-1190
Ovrdoviclen System
Maquoketa Formation (shale, dolomitic) 210 1190-1400
Galens Pormation (dolomlite, lower pgrt
contalns 5-30% chert) 230 1400-1630

Decorah=Platteville Formations

(limestone and shale ot top, under=

laln by dolomite; Glenwood Shale ot

base) &3 1630-14693
St. Peter Sandstone H 18931727
Prairte du Chien Formation

Willow River Membsr (dolomite,

sandy) 168 1727-1895
Roct Valley Member (sandy dolomite

and sandstone, about 50-50%) 80 1895=1975
Onecta Member (dolomite, some

chert) 2V 1975-2192



Geologle Log Grinnell City Well No. 7 (1955) (continued)

Formation Thickneas(ft.) Depth Ranga(ft.)
Cambrlan System ' .
Jordon Sandetone 55 2192-2247

St. Lowrence Formation (dolomite,
slightly silty, glaucenitic in lower
half) 21  2247-2508

Franconle Formation (upper half mostly
fine sandstone with consldergble
shale and dolomlte, very glouconitic;
lower holf mostly shule, some dolo=
mite) %0 25082798

Dresbach Formation (upper part dolomite
with glavconite; lower part sandstone;
batal 15 feet moy be metamorphossd
Precambrian sadiments?) | 172 2798-2970



1OVA GECLCGICAL SURVEY
TABULATICN OF WATLR ANAILYSIS
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Nome:

Location:

Elevation:
Contrastor:
Drilling dates:
Depth

Casing record:

Production datat

Grinnell city well No, 7 (1955)

SWE NW3 sec. 16, T. 80N., R. 16W, Powashick
County, lowa '

1011* above sea level

Thorpe Well Cempany, Des Molnes

September 1954-November 19556 ‘

Orlginal 2970°; plugged back to 2550',\‘N_ovamber 1955
700° of 19” casingffrom 0-700" cemented inj 1325' of
12" Hnarafrom 675-2000' cemented in; 710* of, 10"
liner from 1975=2685"; well plugged back to 2550

ond as:ing perforated oppesite Jorden and $t.Lawrence
Formotlons. .

 On January 22, 1960 o pumping test of 30 minutes

duration produced 875 gpm with 84 feet of drawdown
from o statlc water level of 298 feet. Specific
capacity Is 10 gallony/ foot drawdown. Pump setting
reported to be ot 500,



~ STANLEY ENGINEERING COMPANY

CONSULTING ENGINEERS

STANLEY BUILDING
March 20, 1963 MUSCATINE, 10WA

I0WA GEOLOGICAL SURVEY

MAR 2 1 1963
Iowa State Geological Survey
Towa City, Iovwa
Gentlemen:
We have been retained by the City of Grinnell, Iowa, to make a
study concerning the development of an industrial ground water T‘ HTT
supply of approximately 1,000 gallons per minute. The new well LS 1w
will be approximately three-quarters of a mile south of a 1,000 Mu}”u}sﬁc;lfu
gallon per minute, 3,000 ft. deep well constructed by the city ,Rﬁ” T

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.

Je would appreciate your early reply.

Yours very truly,

STANIEY ENGINEERING COMPANY

Arthur J. BG@E;/"’

® AJB:rjc:3468

Telephone

39494

OFFICES: MUSCATINE, IOWA - CHICAGO, ILLINOIS - CLEVELAND, OHIO - MONROVIA, LIBERIA
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GEOLOGIC LOG GRINNELL CITY WELL NO. 7 (1955)

Formation Thickness{ft.) Dopth Range(ft.)
Qucternary System |
Plelntocene Serles (gloclal drify,
locolly some send ond gravel) - 230 0-230

Misslssipplan System
Kechuk=Burlington Formations
. (limostono and dolomite, con=

sidareble cher) 102 230-332
Hompton Formgtion (limestone ond
dolomite, chert zone In lower part) 48 332380
North Hili Fermation (limestone and
dolomite) 30 380-410
Prospect Hill Siltstone and shale 5 410-415
Maple MIll Shale 145 415-540
Devonlan System :

Lime Creck Formetion (upper port

limestone and dolomite, lower 2/3% '

celoareous shole, some dolomita) 130 540490
Cedar Vallsy Pormation (mestly limestene ’

in upper 1/3, dolomite In lower 2/8%;

censidarcble gypsum = anhydrite in

middle; some chert o baso of middie;

trage shole) . 369 690-990
Wapsipinleen Fermatlen (uppor 50%°

mostly gypsum=anhydrite, some dele=~

mite; chowt, limestone and dolomite

In lowsr 120¢') 175 990-1165
Stlurlen System
Undifferenticted dolomite 25 1165-1190
Ordovician System
Maguokete Formation (shale, dolemitle) 210 ~ 1190-1400
Galens Formation (dolemite, lower pgt |
contains 5+30% chent) 230 1400-1630

Decerah=Platteviile Formations

(iimestene end shole ot top, under=

laln by dolemite; Clenweod Shale ot

base) 63 1630=1693
St. Peter Sendstcne A 1893-1727
Pralie du Chisn Formation

Willow River Member {(dolomite,

sandy) 168 1727-1895
Root Valley Member (sandy dolomite
and sandstons, about 50=50%) 80 1895=1975

Oneote Mamber (dolomite, some
chert) 217 1975-2192



Geolagic Log Grinnell City Well No, 7 (1955)  (continued)

Formation Thicknoss{ft.) Dopth Ranga(ft.)

Cambrian System
Jordon Sendstone 55
$t. Lowsonce Formation (dolomite,
slightly slity, ploucenitle In lower
helf) 241
Franconla Formation (upper holf mestly
fino sandstone with constdoreble
shale and delemite, very glouconiile;
lower helf mostly shales, some dolo-
mite) 290
Dresbach Formation (upper pert dolomite
with glauconitey lower part sandsione;
basal 15 feet moy be metemerphesad
Prosambrign sediments?) 172

219202247

2247-2508

2508-2798

2798-2970



15V A GECL SGICAL SURVEY \
TABULATICN OF WATLR ANALYSIS
(Cissclved constituents in paris per m.illion) _ T
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Name:

Location:

Elsvation:
Contrastors
Drilling datess
Depth

- Casing record:

l’mduaﬂ:m data:

Grinnell city well No. 7 (1955)

swi MW sec. 16, T. 80N., R. 16W. Powashisk
County, lowa '

1011* above sao lovel
Thompe Well Company, Des Molnes
Septembar 1954=Nevomber 1955

Orlglan! 2970' plugged beck to 2550°, November 1955

700" of 19" casingffrom 0=700°' cemanted In; 1325 of
12" Hnbrgfrom 675+2000" cemonted In; 710° of 10"
liner from 1975-2885% well plugged back to 2550°

and earlng perforated opposite Jordan and St.Lawrence
Fomnations. . ,

On Janvary 22, 1960 o pumping test of 30 minutes
durction produced 875 gpm with 86 feot of drowdewn
from a static water level of 298 feet. Specific
copecity Is 10 gollony/ foo? drawdown. Pump satting
roported tobe of 500°.



CGEOLOGIC LOG GRINNELL CITY WELL NO. 7 (1955)

Farmation Thickness(ft.) Depth Renge(ft.)
Quatemary System
Pleistocons Series (gloclal drift,
locally some send end gravel) 230 0-230

Mississipplan m
Kockuk=Burlington Formetions
(limestone and dolomile, con

slderable chert) 102 230-332
Hompton Formation (limesione and

dolomlte, chert zone In lower pait) 48 332-380
North Hill Formation (limestene and

dolomite) ‘ 30 380410 .
Prespact Hill Siltstens and shale 5+ 410=415
Maple MIll Shele ' 145 415=540

Davenlan Systam

Lime Creek Formetion (vpper port

limestone and dolomite, lower 2/3%

caleareous shale, some dolomite) 130 560=690
Codar Valley Formation (mostly limestene

In upper 1/3, dolomite In lower 2/3%;

consldercble gypsum = anhydrite In

middle; some chert o base of middle;

traca shale) 300 490990
Wapsipinleen Formatien (upper 50+

mostly gypsum=enhydrite, soms dele=

mlte; chert, limestone and dolomite

in lower 120+') 175 990~1165
Silurlen System
Undifferenticted dolomite . 2 1165-1190
Ordovician System
Maguoketa Formetlion (shals, dolemitls) 210  1190=1400
Calona Formation (dolomite, lower pprt
contelns 5=30% chest) 230 1400~1430

Decorah=Plattaville Formations

(linwstone and shale of top, undere

laln by dolomite; Glenweod Shele of

base) & 1630-1493
St. Peter Sandstone A 1693-1727
Prairie du Chien Formation

Willow River Member (dolomite,

sandy) 168 1727-1895
Roct Valley Member (sandy delomite

and sandstone, abhout 50=50%) 80 1895=1975
Oneocta Mamber (dolomite, some

chert) 217 19752192



Ceologic Log Grinnell Clty Well No. 7 (1955) (continued)

Formation , Thickness{ft.) Dapth Range(ft.)

Cambrian Systom
Jordan Sandstone 35
$t. Lowrenco Formation (dolomite,
slightly olity, glavaenlilec In lower
helf) 26!
Franconlo Fermetion (upper half mestly
fine sandstone with conslidereble
shale ond delomlite, very glaucenitic;
lower half mostly shele, some dolo=
mlte) 290
Drasbach Formation (upper part delomire
with glauconites lower part sandstone;
batal 15 foot may be metamorphesed
Procambrlan sediments?) A 172

2192-2247

2247-2508

2508-2798

2798-2970



17VGA CECLIGICAL SIRVEY 1
TABULATICN OF WATLR ANAYYSIS
(Cissclved conetituents in paris per m.:1lion)

e TR Saeam W gymmsm e

R e e LR o ST B : = . e . :
Town - Yell No{_” . 5 i § Pt : 8 f P t f ‘_:;:l' { l Tcalilax;int’is \Ai i
smer 12973 & & g8 221 al 9182 w2 Slel |0 = r*—:f‘ T
o ot o it o s g o 5 EMEE.
fy ote : : “
_rm) 1 s 5;‘2"40_{2260'3-0!&” (Tl 763 Lokl 0518l 140 |20 103'. 3L¥ ZB&LLIS L5 0, ‘3#.%307_, 2 73 mo{
S T .l . 1 Bdechy | ! < ? L
ﬁ!n')-a @ | |2seo Brpan 1701 933 |05 |95 /2|20 330 B8 391 |24 15 |10l 202, 173 7«/5«6
.71 i/ Ly : : i3 = ! 1 : i i."_“’""'"
NoT 1haf,a2s50| v i:;;{rze 5810579 |do |20 99| © 3-*—‘253#2: 14 Y362 B0Y S8 7.7 990
: = - S Ml s ? et ol Je SRS == i S _é“'-'
Warie | | ikt Al B
i ._"-1_—_.- ![- 1 T H _=:
) A B s | 1 | | |
e T e P i i N S
| | 1o | o | ]f | ., =4
| I P le == T T e
5 . Sl L | 'i | = et o0 i
! ' = i T t : —
SEana & e o
S = : aly e do ot e
’ | 1 * ! i | |
. | ‘ { |
!— i 1 i : 1: ]
S5 | f, i 3 |
TRANE ®
T &
— T I - -
g b 8 “ !
‘ I
|
: *. 4
& e T o = an ‘ .



Name:
Locations

Elsvations
Contrastor:
Drllling datos:
Depth

Casing records

Preduction detat

Grinnell clty well No, 7 (1955)

SW* NWA -] “' Y. SON., R. 16W. Powashlak
County, lowe

1011® cbove sea lovel
Thompe Well Company, Des Molnes
September 1954<November 1955

Original 2970'; plugged back to 2550°, November 1955

700" of 19" corlngfirom 0=700° cemented In; 1325° of
12" Unirgfrom 875-2000° comented Ing 710° of 10”
liner from 1975-2685% wall plugged buck to 2550

and coping porfercted oppesite Jordan and St.Lowrence
Formations. - '

On January 22, 1940 o pumping test of 30 minutes
duration produced 875 gpm with 84 feor of drawdown
from o static water level of 298 fest. Specific
copacily Is 10 gallony/ foo? drewdown. Pump sstting
roported to be e 500°,



[ IOV A GROLOCICGAL EURVEY
Yeeld mhis yolsou it g
awe Citr
County /f) el Date Sasnpled
& e DL

Town C""—-.p""?"’ @ // Campled by

Lecation of well sac, s AN Y Twg

Cwner Well o, Depth T,

Type of Static Ft. Allitnde Ft.
well level

Producing Formation(s} Dertl Renge

Notes on condition ol well, casiag, ox

Dissclved constituents and properties ‘in parts per raillion except &s indicated):

Silica (5i0;) é # {/]/}J S JO{'-!AM- Dissolved solids Je ol RS

Iron ([ e) 0.0 % /S Hardness (celc. as CaCO3_\
Trial 47/54/ S
Manganese (ivn) 0,04 £0.05 {25 grains per galion)

Calcium (C3z) V74 $7 Carbonate S P NRE

Magnesium (Mg) 43 4o Noncerbonate /68 | 96

Potasuiuz (&) 33 19 Alxalinity (2s CaCC3) _ 286 [ 286

Scdivm (Na) zes LS pH 27 /.8

Carbonate {CO3j ANoue Svacific Conductance

(miciembhas at 25°C.) /930 /2 (¥ A\

Bicarbounzte (HCO4) 349

—

o = = a
crapevature { F.) 2S “L2S
Sul‘ate (SCA) 3 -2, )/ 30 é Ao aieag sl sl sedteiie ok skl e

Chloride (T1) b 27 20 ﬁf Z Anairsis MNe.
Flucride {F) /, - ST Duie anziyzed [0.27-8{|B30-S¢

Nitrate (NC3) O | =) I.G.5. vell Ivo.




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 1ong enough at each rate of
discharge to ostablish definately the pumping level for that discharge
rate,

g Well No. 7 is 745 feet distant from City Water plant, the site of
_Welle 5 and 6. During test of Well 7 Well's 5 and 6 were pumped at
differont 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 Wellsyhcand 7 pumping
was about 319 feet. The water level in Well 6 with W1l 6 and 5 pumping,
but well 7 off wao 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 level
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.

2%



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
abeve

Elevation: 1011 feet aleng sea level datum

Contractor: Thorpe Well Company Des Moines, lowa

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‘z’md 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 10 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.
%‘M



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. Poweshick County
Elevation: 1011 feetggg sea level datum

Contractor: Thorpe Well Company Des Moines, lowa

?resent Depth: 2702 iéét

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" pipam 15! of 6'" pipe from pump.
Majority of discharge moasurements made by M. B. Starr, City
Manager.

Temperature Measurements: Temperature measured at end of discharge
line. Thermometer used by city registered 10 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 weolls 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 deepor 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
measaring device into casing. The measuring lines used periodically stuck
between pump column and casing. Pumping rates were changed often and
motor spaeds varied.



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: @980 2927,

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

2800'°'. ORE - ’_."J',.' wal Coat {::? Aecocl ew /b,‘,. '”I" —r Ao u«éz:: ?/' f‘f‘//{/;"r’:

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 Matherly,
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 along. (See pump
test results of August 27-30, 1955). Sy
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

Ogtober 12-13, 1955

Name: Grinnell City Well No. 7

i.ocatiom SW NW sec. 16, “1‘. 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 diescl 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 wae 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 along. (Sec 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.

Lo
s~



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, lowa

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'; from 2768' to 2970',
bottom 110 ft. perforated. A
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 extaeme - 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,
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