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Gronnd-ﬁater Conditions at
Garrison, lIove

' The folloving commentary represents an 1nterpretation of the
available hydrogeologloc aata 1n the tile! of the Iowva and U. B.
Geolosical Burveys.’

The tovn of Garriaon(1960 population 321) is located about ..-..

5-6 miles southvest of Vinton along the C.R.X.3 P, Raillvay and
HEighvey 198 4n parts of sections 28 and 29, T. 85N., R. 1lW. -
(Jackson township), Benton County. . This places it in an ares
of moderately rolling terrain representing the Iowan glaciation.
A generalized log of the formations encounteredfin the Garrison
town well ‘Ko. -2, ‘drilled in 1948, is outlined in tebular form as
follovs (all debths are referred to . starting elevetion of 868
Leet above sea level):

) ‘Depth
Pormation S e e ‘Thickness{ft.) Range(ft.)
( o e N
Quatérnary Systen S T . -
Pleistocere Series{tkin loess at . ’ : ,
top underlain by glacial drift) 25 0 -25
Devonian SBystem _ ' o
Lime Creek Formation(shale) ’ 10 25 ~ 35

Cedar Valley Formaticon(limestone
and doloxite, winor chert and
shale) 16¢ 35 - 215
- Wapsipinicon Formeticn(limestone,
very dense, ard cdolomite, some
shale in middle with trace of

chert) - so 215 - 305
LaPorte City Formation(limestone B ' -
65¢% and chert 35i%) | ikz 305 - LAY

Bilurien Eysten
Kiagaran Series(dolomite, silty. o

minor chert) f 63 k4T - 510
Edgevood(?) Formation(dolomite, B
Bilty, trace of s&nd) 11 510 - 521

Ordovician System
Maguoketa Shale. dolomitic. some
thin dclomite beds in upper
end lover parts 169 $21 -~ 690
Galena Formation(limestone and
dolomite,- some chert in lowver o -
half) : 250 €90 - 9ko
Decorah-Platteville Formations
(mostly limestone, very dense in
lover half, some dolomite, thin - . ,
shale near middle and at baae) " -102 940 - 10k2
8t. Peter Seandstone 30 . lok2 - 1072
Prairie du Chien Formation _ -
(dolomite, very sandy in upper half,
very cherty in lover half;




o Depth
Formetien o ; . Thickness(ft.) Range(ft,)
. ‘Root. Valley Bandstone in middle . .
- at 1,235-1,285 feet; Madison .
Bandatonc and dolomite transi- R T
- ,tion mone a8t buae. ho teet o e .
,thick) T “ks,s_- 3072 - 1510
"Ceambrian Bysten e S o
" ‘Jordan Bandstone _ 100 . 1510 - 1610

Bt. Lavrence Dolomite AR . . 1e 1610 - 1622

A new- vell in this vicinity nay show slightly dtfterent
formaticn deptbs owirg to local varietions {n the structure ané
thickness of ‘the beds. A higher or lowver starting site vill also
modity these depth rigures somevhat. : S :

. In Y9k% Garrioon had a. pudlic supply well 150 feet deep vhieh
apparently vas. thelr only source of water.  This well prodadly was
‘eompleted in the Cedar Valley Pormetion. Ko date are availadle on
the construction and production. A mineral analysic obtained 4n
_ May 1941 showed the water to be acceptable for ‘drinking, although
-containing 18 perte fer million nitrate. Anotber town well was
drilled for Garrison ir 1948 wvhich penetrated to the top of the
Maquoketa Shale to a depth of 528 feet. Construction corsisted
of: 70 feet of 10-inck cesing cemented in 2 15-inch hole end A0-
.-4fich open holé to bottom. A pumping test of eabout 7 hours
duration Gelivered . T04¢ cpm with 1T9 feet of drewdown from a
static head of 20.5 feet below the curb. Adout a year later this
‘well began to: pump & gas to such an extert that many consumers
were having trouble with hammerins in their water pipes and foaming
.and milky wvater, The Geologice)l Burveys made sowe geophyeical
studies 4in this well with en electrical logging unit. This investi-
gation indicated the gas may have been entering the weéll at a depth
of 286 feet opposite the lover part of the Wapsipinicon Formation,
In January 1950 the ges probdlem reportedly was eliminated, But the
pump man'working‘on the‘vell could not expledin why.

In the summer of 1958 the town vwell was deepened from 528
to 1,622 feet through the Jordan Sandstone end into the top of the
Bt. Lavrence Dolomite. Additional cesing wes installed through
the Naguokets Shale section and lowver Galena, Deoorah-Platteville,
end 8t. Peter Formations. The driller reported the well was capable
of delivering 300 gpm with a drawvdown of 13k feet from e static
head. of 60 feet. The water is acceptable for drinking and other
general uses, but conteins troublesoms amounts of #ron in solution.
The water is trested for iron removal and disinfection defore
distridbution .into. the mains. At this writing{July,1967). the deep
tovn well is reported to de in poor condition with lov outpét.
The town reportedly has purchased the o0ld lIowa Canning Company well
drilled at Garrison. in 1926 to a depth of ) RBS feet. This wvell




seems to pump sand wvhen. the punping rate climds to adbout 100
gpR. The sand would seem to be derived from the Bt, Peter
vSandstone tnd posuibly the Boot Valley Bandstone.

1% 48, posaible the extptins deep well drilled 1n°1948-58 -
coulﬂ be re-condttionod 3ntlstacto:£17 tlthoush thia‘mtsht ‘ot
be simple and might also" ‘be-rather. exyenaive. Bince there are
. already one string of’ surface casins ‘and ‘tvo atrings ‘of Yfmer ' . .
caging in this vell. adding more ‘casing would be rathef‘dltticult.
Bovever. auidizing and developing the, Jordan Sendstone nquifer'
might restore much of the original,;roduction. . This step might
bé worth the expenae ‘and time involved when the cost of drillins
another deep Jordan well ‘and the uncertain yields and water
quality of the upper bedrock fnrnattona in this area are con-"
' szdered.“ )

. “
‘.,\‘ - ; . ,,,‘-.u_.v. ‘»0'-_’.

.......

various reasons the town aecidea not ‘to. try thin. ‘& nev well \
uan ‘be drilled through the. Devonisn~811nriun atrata ‘as far asg
the -top of the Maguoketa Shnle. Becauaa ot the ‘uneertain results
" ‘4n these upper formations, 41t would seem advisdble t0 start with Y}
B % ‘hole diameter large enough to extend the well through the Jordan Sy
:'Bandatone if necegsary. The nevw vell should be located as far as ‘
possidble from the-existing wvells to reduce the interference
effects. A favoradble drilling location would seem to be the
: ~ -porthvest part of the community on high ground. The results of
- the town well drilled in 1948 were rather disappointing since the
i ‘specific capacity was-less than .40 .gpm/foot of Gravdown. The
yield from limestone rocks depends on the drill intersecting e
8004 creviced zone. For example, the La Porte City Well No. @
obtained & yield of 800 gpw with only 71.5 feet of drawdown,
Unfortunsately, the crevices occur 8¢ irregularly in the lime-
stones there is 10 vay to predict vhere they véll ococur.
Acldixing the vater~yielding sones may appreciably increase the
original production from limestone-.aquifers. 8ince contamina-:
tion can travel long distances through creviced limestones casing
" probably should be spt and grouteli‘fu plece frem tlhe¢ surface to a
considerable depth, perbaps as deep.ss 300 feet into the top of
the ‘Le Porte City Formation. This will cut dowvn on the chances of
contamination reaching the wvell from the pearby quarries and from
other wells in town that are open to the overlying Devonian rocks.
A punping test should be run and a vater sample obtained when the
vell 'reaches the -top of the Maquokeis Shsle to ascériain the yield
and quality of water availadle. trom ‘the Devonian-silurian acction.

A. rell throush the Jordan Bandntone to practically certain
to yield 2t least several hundred gallons a minute and may yield
much more if developed properly. The vater is expected to bve of
g§00d quality,  In & well of this type, caaing should de set all
the way dovn from thc aurraoe iato . the top pr the Prairli du Chien’




o

Dolomite and cemented in the hole to provide s ;ood seal and
prevent apny mixing of the water from the upper and intermediate

ffornationl vith tho Jordan veter. & =

N

‘To sunnarize. thia report outlines threa pnugiblllticl,,

jrer solvins ‘the wvater: supply yrgblen et ﬂanrisqn ag fodlovss'

1) an attenpt pay ‘be made to rp-oondition the desp. tova vell
drilled in 1938-58 by aczdizing and developing the Jordehd . .
aquifer, 2) - ‘s nevw well can be. finished in the lover Devonian '

. end Bllurian rocks betwveen about 300 and 525 feet, and. 3) ' a f;

nev.vell can de drilled through the Jordan Sandstone to abont

1,625 feet with all strata from the upper part of the ?rairie.‘F
Vdu Chien Dolomite on up cased out. ‘

PJE 8/67
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2 OHPE WELL COMPANY
2380 SIXTH AVENUE
DItS MOIES, IOWA

Dritied fao. City of Garrisom

4. .

Wall is located—____ _miles N-B-S-W end . ____weilas N-B-5-W from _

i the 71 3 Section_______ Township Rangs.
Driliing  started 6-16-58 7 Complotod 7-30-58 »
Well No__2 __ Kind of wen___Drilled Depeh___1614 Stae hole sioried__ 18" &
after pumping
Pimich______ 6 1/4'C p. w300  SescH : =
Pl |19 W
Water was first encountored at i Appros. Amt. Tomp 540

Static head was 107' after pumping

R Bl i o R e e

Remarks
(GIVE DETAILS OF PERFORATED PIPE AND STALS)
RECORD OF PERMANENT PIPE TEMPORARY PIPE
rirE oF pire wonTOM OF PR | TOP OF PP MAKE OF PiFE i Aoy
8" 3__00'-4" 778 474'-8" ateel welded
™ (22_:;@ 1095 893'-0" steel welded pipe
20T
§
Driller Guy Elam From Swfece to_ 538" 20 1618 _ few
Driller. True Ashleck Pro 580 fort 4o 1618 fost
Driller Wallace Hansen Prom 230" oot 01200 fort
AMOUNT IN FEXY ERiD OF 504l OR POMMATION (DG SPECINC) TOTAL DEFTH FEXT
Hole was 528' when gtarted to deepen 588
47 Green shale 515
105 Groen & gray shale 680
10 Brown shale = 690
i5 Brown lime 725
15 Brown shale 740
10 Brown Ume &k shale 150
220 Gray lime 970
2 Green shale 972
56 Gray lime 1028
17 Green shale 1045
50 St. Peters sand 1095
169 Gray lUime 1264
23 Sand:: 1287
--over--




MEMORANDUM /

Date: Monday, December 19, 1949
From: H. G. Hershey
Re: Visit by Louis Whitney regarding problem at Garrison, Iowa

Trouble developed in the 528-foot well at Garrison Iowz in the form
of entrapped "air" during the heavy pumping period of last summer
Since then, "air" has been pumped to such an extent that many consumers
are having touble with air hammer as well as foaming and miiky water.

Last summer the well was pumped at the level of the bowls when
the large demand from canning comoany forced heavy pumping of town wells.
The depth of bowls in the deep well was about 190 feet. Much of the
water is thought to enter the well above this level. The well is cased
to a depth of 70 feet. Nonpumping water level 20'+

Mr. Whitney states that he added 20 feet to pump column and 20 feet
of suction pipe but air contimued to be pumped. With pumping rates of
between 20 and 40 g.p.m. and with approximately 130 feet of water above
the pump intake (Depth to water roughly 100 feet), "air" was still being
pumped with the water.

We suggested that Whitney try a number of tests to determine at
least, the probable source of the gas.

1st. - see if Yair" is p.umped when pumping rate is such that
pumping level is in cased part of well.

2nd. - At higher uniform rates see if gas or air enters or leaves
the well througn the breather pipe.

3rd. - Collect sample of gas which is pumped.
Mr. Whitney will inform us of developments. He plans to go to

Garrison on Tuesday or Wednesday, December 20 or 21, and may call us
if he thinks we may help him.

R,



Resulte of Geophysical Survey Made on the
§23=foot Qarrison Town wen‘ :

- Januuxy 6, 1950

bBuring the intensive pumping period in the summer of 1949, trouble '
doveloped in tue 52l-foct town well in the form of & "3aa" raportedly being
pumped with tha water. This troublc persisted in spite of lowering the pump
gotting to 230 fest and pumping the well at such a rate as to maintaln a o
reported 130 feot of water ebove the pump intake. The pump was again removed
in the early pari of Jinuery, 1950, preparatory to trying other innovationa
in an attempt to rid the weter supply of "gas.” The removel of the punp pre~ -

seated the epportunity of explorimg ihe well uwsing the goophysical equipnent

~ of the Xevs Geologicnl Survey. Permiscion was granted and the purvey was =~

made on Jamwary 6, 1950. The principil purpose of the Burvey waus to obtain &
addtfstonalv,aﬂolag{o and ground water date in wells with the use of geophye
sical equipment and, inocidentally, to obtain dsts which might aid in the
solutdon of the %zas” problem. -

Data cbtalned included hole eize from bottom to top, distritution of
flow of water in the well under idle conditions. and induged recharge cone
ditions, an¢ information on the guologic section penetrated by the well
together vith other features of the rooks, suchi as waterwbearing properties,
eto. C ' o ) ' » v

A oalipér'sm'ey of the well {ndicated tha"piresanf ‘dépt.h of the well

| to be about 521 Feet below the top of the pump base. The hole size sesms

to be falrly uniform, varying between 9 and 10 inches in diameter. There
Ve no indications of any orevioces of appreviablo: siue having been penctrated
fn the uncased part of the well. - O]

o ﬂow of water wes observed to oecnr in the welliléftar the well had

stood idle for a fow days. Water was then allowed to flow fato the well -

through a’line conneoted to the main; the water level was meinteined within'
a foot or two of the top of the casing. Uith this heed of water the dowvnee
vard movesient of water in the cssed part of the well was caleuluted to be
about 35 gallons a minute. About half of this smount of water left the
well between the bottom of the oasing at 70 feet and « depth of 120 fest.
About 15 gallons & ninute appoared to be moving dovm the hole to a depth of
at least 510 feet. = v RS i

On the whols, the resistance of the rocks penetratéd by the well, as
shown by different eleotriecal logging arrangements, correlated very olosely
with what ves expected by inspeotion of the log of the driil cuttings. At
a depth of 286 feet, the resistunce was purticularly high. This points to
8 possible locatlon of the oocurvence of the "gas" being punped with the

of approﬂmataly 427 feet.

< waters MAnother goint with somewhut less registanos vas recorded at a depth




CLAPSADDLE - GARBER ASSOCIATES

CONSULTING ENGINEERS AREA 515-366-2620 / CONRAD, IOWA 50621

hu’

~402 7
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July 17, 1967

Dr. H. Garland Hershey
Director

lowa Geological Survey
Geology Annex

lowa City, lowa 52240

Dear Dr. Hershey:

We are investigating means of augmenting the public water supply
for the Town of Garrison.

The Town presently has a Jordan well in poor condition and with
low production which is their current source of supply. They
have recently purchased property which included a deep well,
1435 ft., drilled in 1926. The latter well pumps sand above

a pumping rate of about 100 GPM,

It appears that rejuvenation of either of these wells would
be costly as well as of questionable good judgment.

We would greatly appreciate your forecast of any likely water
sources at a shallower depth. Any related comments or advice
will be much appreciated,

Yours very fruly,

CLAPSADDLE-GARBER ASSOCIATES

Sk e %M@
P

,Jack L. Clapsaddle E.

JLC/dab

Ungy

8}337



Ground-Water Conditions at
Garrison, Iove

The following commentary represénts an interpretation of the
available hydrogeologic datea in the filew of the Iowa end U. B.
Geological Surveys. - _ N ' .

~ The town of Garrison(1960 population 421) is located about
5-6 miles southwest of Vinton along the C.R.I.& P. Railway and
HEighwey 198 in parts of sections 28 and 29, T. 85N., ‘R. 11VW.
(Jackson township), Benton County. This places it in an area
of moderately rolling terrain representing the Iowan glaciation.
A genereliszed log of the formations encounterediin the Garrison
town vwell Fo. 2, ‘drilled in 1948, is outlined in tebular form as
follovs (all deptlis are referred to & starting elevation of 868
feet above sea level): a

' ‘Depth
Formetion : " s Thickness(ft.) Range(ft.)
Quaternary Eystenm o S o -
Pleistocere Series(tLin loess dt S
top underlsin by glacial drift) 25 0 - 25
Devonlan Bystem = o o
Lime Creek Pormetion(shsle) S {3 ‘ 25 - 35

Cedar Valley Foruwaticn(limestone

and dolorite, winor chert amnd

shale) : S | S 180 35 - 215
Wapsipinicon Formetion(limestone),

very dense, &nd dolomite, some

shale in middle with trace of

chert) - - o g0 215 - 305
LaPorte City Formation(limestone o ‘ o '
65¢% and chert 35:%) o ikz 305 - LuT

Bilurien Eystenm S .
Biagaran Scries(dolomite, silty,

minor chert) | 63 44T - 510
Edgewood(?) Formation(dolomite, . -
silty, trace of sand) 11 510 - 521

Ordovician Bystem .
Maguokete Bhale, dolomitic, some
thin dolomite beds in upper , T .
end lower parts v 169 521 - 690
Galena Formation(limestone and . :
folomite, some chert in lower -

‘half) ‘ 250 690 - 9ko
Decorah~Platteville Formations o
(mostly limestone, very demse in
lower half, some dolomite, thin .. Sl
shale nesar middle and at base) -~ .-102  9ko - 1o0k2

8t. Peter Bandstone | 30 - . . 1ok2 - 2072
Prairie du Chien Pormation - '

(dolomite, very sandy in upper half,

very cherty in lower half; =

s



Depth

Formation Thicknegs(ft.) Range(ft.)
Root Valley Sandstone in middle

at 1,235-1,285 feet; Madison

Sandstone and dolomite transi-

tion zone at bape, L0 feet

thick) %38 1072 - 1510

Cambrien System i

Jordan Sandetone 100 1510 - 1610
8t. Lawrence Dolomite - 1610 - 1622

A new well in this vicinity may show slightly different
formaticn deptks owing to local variations in the structure end
thicknese of the beds. A higher or lower starting site will also
modify these depth figures somewhat.

In 194k Garrieon hsd a public supply well 150 feet deep which
apparently was their only source of water. This well probably waes
completed In the Cedar Velley Formetion. No deta are aveileble on
the construction and production. A minersl analysils obtained in
May 1941 showed the water tc be accepteable for drinking, although
containing 18 parts per million nitrate. Ancther town well was
drilled for Gerricon ir 1948 which penetrated tc the top of the

Maquoketa Bhale to a depth of 528 feet. Construction corsisted
of T0 feet of 1C-inch cesing cemented in a 15~inck hole end A0~
inch open holé to bottom. A pumping test of about T hours

duration delivered 70+ gpm with 179 feet of drewdown from a

statie Lead of 20.5 feet below the curb. About a year later this
well began to pump & gas to such an extent that many consumers

were heving trecuble with hammering in their water ripee and foaming
and milky weter. The Geologicel furveys mede some geophysical
studies in this well with an electrical logging unit., This invesPi-
gation indicated the gas mey have been entering the well at & depth
of 2866 feet opposite the lower part of the Wapsipinicon Formation.
In January 1950 the ges problem repcrtedly wses eliminated, but the
pump men working on the well could not explein why.

In the summer of 1958 the town well was deepened from 528
to 1,622 feet through the Jordan ESendstone end into the top of the
8t. Lawrence Dolomite. Additional casing was installed through
the Maguoketsa Shale secticn and lower Galena, Decorash-Platteville,
and St. Peter Formetions. The driller reported the well wass cepsable
of delivering 300 gpm with a drawdown of 13k feet from & static
head of 60 feet. The weter is acceptable for drinking and other
general uses, but contains troublesome amounts of #renr in sclution.
The water is treeted for iron removal and disinfection before
distribution into the mains. At this writing(July ,1967) the deep
town well is reported to be in poor condition with low outptt.
The town reportedly has purchased the old Iowa Canning Company well
drilled at Garrison in 1926 to & depth of 1,435 feet. This well



Beems to pump sand when the pumping rate climdbe to adbout 100
gpm. The sand would seem to be derived from the 8t. Peter
Eandstone and poesidbly the Root Valley Bandstone.

- It 18 poseible the existing deep well drilled ia 1948-58
could be re-conditioned satisfectorily although this might not
be simple and might also bBe rether expensive, Since there ere

. already one string of surface casing ‘and two strings of linmer '

caping in this well, adding more tasing would be rathér 'difficult.
However, acldizing end developing the Jorden Sandstone aquifer

might restore much of the original production. This step might

be worth the éxpense and time involved when the cost of @rillina‘
another deep Jorden well and the uncertein yields and water '
quality of the upper bedrock formations in this area are con-

- sidered.

" If the re-conditioning attempt is unsuccessful or for
various reasons the town decides not to try this, a new well
can be drilled through the Devonien-8ilurian strata as far as
the top of the Maguoketa 8hale. ' Because of the uncertain results

‘in these upper formations, it would seem adviseble to start with

'8 ‘hole diameter large enough to extend the well through the Jordan
" 8andstone if necessary. The new well should be located as far as

.-

possible from the existing wells to reduce the interference
effeets. A favorable drilling location would seem to be the
northwest part of the community on high ground. The results of
the town well drilled in 1948 were reather disappointing since the

«gpecific capecity wes less then .40 gpm/foot of drawvdown. The

¥ield from limestone rocks depends on the drill intersecting a
good creviced sone. For example, the La Porte City Well No. 2
obtained & yield of U000 gpm with only 71.5 feet of drawvdown.
Unfortunately, the crevices occur so irregularly in the lime-
stones there ie no way to predict vhere they will occur.
Aciaizing the vater~yielding zones may apyreciably increase the
original production from limestone aquifers. Since contamina-
tion cesn travel long distences through creviced limestones casing

" probably should be set and grouted in plece frwm the surface to a

considerable depth, perbaps as deep &8 300 feet into the top of
the La Porte City Formation. This will cut dovn on the chances of
contamination reaching the well from the nearby quarries and from
other vells in town that are open to the overlying Devonian roecks.
A pumping test should be run and e vater sample obiained when the
vell reaches the -top of the Maquoketas Bhale to ascertain the vield
andvqnality of water avellable from the Devonien-Silurian section.

& .well through the Jordan égndstohe 1a‘ﬁractically certain

. to yield et least several hundred gallons a minute and may Yield

much more if developed properly. The water is empected to be of
good quslity,. In,afve;l'of this type cesing should be get all
the vey down from the surface into the top of the Prairéé du Chien



e

Dolomite end ceménted in the hole to provide a- good seal and
prevent any mixing of the water. from the upper and intermediate
formationa with the Jordan water. ‘

- o summarize. this report ‘outlines three pusaihilitiea.:
for solvins the water 8upply problem et Garrisqn as fodlows:
1) an attempt may ‘be mede to Te-condition the deép tovh well |

drilled tn 1948-~58 by aeidizins &nd - aeveloping the Joraen D
aquifer, 2} & new well cen Ve finiphed in. the lover: Devpnianl‘

end Silurian rocks between about 300 énd 525 feet, and. 3) S
neéw well can be drilled throtgh the Jordan Bandstene to about“f
1,625 Peet with all strata from the upper part of the Prairie."
du Chien Dolomite on up eased ‘out. o A .

' ’PJB B/67





