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We//ouel /'& ST fpbe**, A^,C(f *4- -J«-!it-/> C£ J•/f -5-t*E/- 2C5±

Determined by y^ r/ /?uCJ 7iV p.t-.H^Uu-
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. ••
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above

Original depth to water. ^ Q ft. below

Original elevation of water level_ ft.; Source of data

Sources of water: Principal
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Production data:

Static depth to water
Pumping level

.

Specific capacity

Date

k . '.•/-'• ••• ••
(=>6 Measuring point

107 _ . at *2t "C 0*"- g.p.m.

g.p.m. per ft. drawdown;..Temperature• op.
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Total solids _ ,.
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Alkalinity (Phn)

ph'
Fe20o--Mn20o-Al20o
A13rrtli as sodiiaa .. .

Calcium

Magnesium"

Ir.on. (unfiltered)

Manganese

Nitrate"""

Fluoride

Chlordie •••• :
Sulfate

Bicarbonate

Hardness (ppm). - '•

Harmless (gpg)

Remarks

Laboratory data:

Sample"range ^>~ S'X^

Suction pipe

Airline"

•g.p;m."fbr hrs. a day

"WATER AIALYSES (in parts per million)

' !

• • Sample storage location Q /") l-j ~S.
• + *

_No. spls. /OS .. .No. dupl-s. & cond. /?,a- "
.

Spls ....prepared by . v.y : Washed range -•••:-- sr&t - Jtei by ,£k'S .S-SVI-t : i\ T,t>. *V,£<
Driller's log and cond. : ..;;<_ •• •• -

Insoluble residues: Prepared by

Microscopic study c~,y -A '

Gen. log

Studied by

_strip log ,....'
_Correl. by f^f^SS--

Strip log

/Yfiw-j.u/r.,. si&'lfcf- •- Oct- ,/fsf



Oround-Vater Conditions at
Garrison, lova

The folloving commentary represents an interpretation-of the
available hydrogeologle data in the files of the Iowa and U. 6.
Oeological Surveys. ••

The tovn of Garrieon(l960 population fc2l) is located about ,
5-6 miles southwest of Vinton along the C.R.I.i P. Rallvay and
Highway 198 In parts of sections 28 and 29, T. 85N., R. 11V.
(Jackson tovnship), Benton County. This places it in an area
of moderately rolling terrain representing the lovan glaciation.
A generalised log of the formations enoounterediin the Garrison
tovn veil Ko. 2, drilled in 19*»8, is outlined in tabular form as
follows (all depths are referred to a starting elevation of 868
feet above sea level);

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

'{-' " ;' ' '' • ' . .•
Quaternary System
Pleistocene Series(thin loess fit
top underlain by glacial drift) 25 0-25

Devonian System
Lime Creek Formation(shale) 10 25 - 35
Cedar Valley Formation(limestone
and dolomite* minor chert and

shale) lfiC 35 - 215
Vapelpinicon FormutionClimestone,
very dense, and dolomite, some
shale in middle with trace of

chert) 90 215 - 305
LaPorte City Formation(limestone

6$±$ and chert 35±#) IkZ. 305 - kkj
Silurian System
Hlagaran Scries(dolomite, silty, **
minor chert) 63 kkl - 510
Edgevood(f) Formation(dolomite,
silty, trace of. sand) 11 510 - 521

Ordovician System
Maa.uoketa Shale, dolomitic, some

thin dolomite beds in upper
end lover parts 169 521 - 690

Galena Formation(limestone and
dolomite, some chert in lover
half) 250 690 - 9*»0

Decorah-Platteville Formations
(mostly limestone, very dense in
lover half, some dolomite, thin
shale near middle and at base) 102 9k0 - 10U2

8t. Peter Sandstone 30 10l>2 - 1072
Prairie du Chien Formation
(dolomite, very sandy in upper half,
ferj oherty in lover half;
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Formatlon

Root Valley 8andstone In middie
at 1,235-1.285 feet} Madison
8andstone and dolomite transl

ation cone at base, bo feet
.".;.... thick). .••;
Cambrian System- '•
.Jordan Sandstone.

St. Lawrence .Dolomite .

Depth
Tblckness(ft.) Range(ftt)

438

100

12

1072 - 1510

1510 '- 1610
1610 - 1622

A new-well in this vicinity may show slightly different
formation depths owing to local variations in the structure and
thickness of the beds. A higher or lover starting site vill also
modify these depth figures somewhat.

• In i9M Garrieon had a public supply veil 150 feet deep vhieh
apparently was their only source of water.• This veil probably vas
completed in the Cedar Valley Formation. Ro data are available on
the construction and production.' A mineral analysis obtained in
May 19^1 shoved the vater to be acceptable for drinking, although
containing 18 parts per million nitrate. Another tovn well was
drilled for Garrison In 19^8 i-hich penetrated to the top of the
Maquoketa Shale to a depth of 528 feet. Construction consisted
*fcJT© feet of 10-inok casing cemented in a 15-lnch hole end ~Lt)-
inch open hole to bottom. A pumping.test of about 7 hourB
duration delivered 70* gpm vith 179 feet of dravdovn from a
static head of 20.5 feet belov the curb. About a year later this
veil began to: pump a gas to such an extent that many consumers
vere having trouble vith hammering in their water pipes and foaming
and milky vater. The Geological Surveys made some geophysical
studies in this veil vith en electrical logging unit. This investi
gation indicated the gas may have'been entering the veil at a depth
of 286 feet opposite the lover part of the Vapsipinlcon Formation.
In January 1950 the. gas problem reportedly vas eliminated, but the
pump man working on the veil could not explain why.

In the summer of 1958 the tovn veil vas deepened from 526
to 1,622 feet through the Jordan Sandstone and into the top of the
Bt. Lavrence Dolomite. Additional casing vas installed through
the Maquoketa Shale section and lover Galena, Deoorah-Platteville,
and St. Peter Formations. The driller reported the veil vas capable
of delivering 300 gpm vith a dravdovn of 13*i feet from a static
head of 60 feet. The vater is acceptable for drinking and other
general uses, but contains troublesome amounts of iron in solution*
The vater is treated for iron removal and disinfection before
distribution into the mains. At this vrltlng(Jnly.,1967) the deep
tovn veil is reported to be in poor condition vith lov output.
The tovn reportedly has purchased the old Iova Canning Company veil
drilled at Garrison, in 1926 to a depth of 1,1*35 feet. This veil
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seems to pump sand vhen the pumping rate climbs to about 100
gpm. The'sand vould seem to be derived from the St. Peter
8endstone and possibly;the Soot Valley Sandstone,

i^ It Is possible the existing deep veil drilled in 19^8-58
could be re-conditioned satisfactorily! *lthough thie might hot' .•:.
be simple, and might also be rather ejcpensive. Since there are
already one string *>* "-eurYa'ce'- casing and tvo strings of liner '
casing in this vell,: adding'more casing vould bo rather difficult.
Hovever, acidising and developing the Jordan Sandstone aquifer
might restore much of the original production. .This step might .
be vorth the expense undt^e involved vhen the cost of drilling
another deep Jordan veil and the uncertain yields and Vater
quality of the upper bedrock formations in this area are con
sidered. ; .';".•/."."'..'.•..''."'',''.''"

|''•••.If the re-conditioning attempt is unsuccessful or for
various reasons the tovn decides not to tryVthie, a nev veil
can be drilled through the. Davonian-8ilurian strata as far as
the top of the Maquoketa 8hale. Because of the uncertain results
in these upper formations, it vould seem advisable to start vith
a hole diameter large enough to extend the yell through the Jordan
Sandstone if necessary. The nev veil should he located as far as
possible from the existing veils to reduce the interference
effects. A favorable drilling location vould seem to be the
northwest part of the community on high ground. The results of
the tovn veil drilled in 19U8 vere rather disappointing sinee the
specific capacity vas less than .feO gpm/foot of dravdovn. The
yield from limestone rocks depends on the drill intersecting a
good creviced sone. For example, the La Porte City Veil So. 2
obtained a yield of ©00 gpm vith only 71*5 feet of dravdovn.
Unfortunately, the crevices occur so irregularly in the lime
stones there is no vay to predict yhere they vail occur.
Acidising the vater-yielding cones.may appreciably increase the
original production from limestone.aquifers. Since contamina
tion can travel long distances through creviced limestones casing
probably should be set and grouted'In place frsm ttte surface to a
considerable depth, perhaps as deep as 300 feet into the top of
the La Porte City Formation. This yill cut dovn on the chances of
contamination reaching the veil from the nearby quarries and from
other veils in tovn that are open tx> the overlying Devonian rooks.
A pumping test should be run and a vater sample obtained vhen the
veil reaches the top of the Haquoketa Shale to ascertain the yield
and quality of vater available-from'the Devonian-Silurian section.

A veil through the Jordan Sandstone is practically certain
to yield at least several hundred gallons a minute and may yield
much more if developed properly. The vater is enpected to be of
good quality. In a veil of this type casing should be set all
the vay dovn from the surface into the top pf the Prairift du Chlen
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Dolomlte and cemented in the hole to provide a good seal and
prevent any mixing of the water from the upper and Intermediate
formations vith the Jordan vater*

To summarise, this report outlines three possibilities ,,
fo,r solving the vater supply problem at Garrison' as follpvst'
1) an attempt may be made to rp-oohdltlon the deep tovn veil,
drilled in 19^8-58 by acidising and developing the Jordan .*
aquifer, 2) 'a ney yell can be finished in the lover Devonian
and Silurian rocks betveen about 300 and 525 feet* and 3) a
new well can be drilled through the Jordan Sandstone to about
1,625 feet with all strata from the upper part of the Prairie
du Chien Dolomite on up eased out.

PJH 8/67
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MEMORANDUM

Date: Monday, December 19, 194-9
From. H. G. Hershey
Re: Visit by Louis Whitney regarding problem at Garrison, Iowa

Trouble developed in the 523-foot well at Garrison Iowa 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 milky water.

Last summer the well was pumped at the level of the bowl3 when
the large demand from canning company 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. Nonpuraping water level 20'+

Mr. Whitney states that he added 20 feet to pump column and 20 feet
of suction pipe but air continued 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 "air" is pumped 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 through 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.



Result© of Geophysical Surrey Made on the
521-foot Garrison Town Well

*- January 6. 1950

Boring the intensive pumping period in the summer of 1949. trouble
developed let tiie 52L»foot town well in the form of a wsas* reportedly being
pumped with th<a water. This trouble persisted in spite of lowering the pump
setting to. 230 feet and pumping the well at such a rate as to maintain a
reported 130 feet of water abovo the pump intake. The pump '.fas again removed
la the early part of January, 1950, preparatory to trying other innovations
in an attempt to rid the w&t&r supply of "gas." The removal of the pump pre-
seated the opportunity of exploring the «ell using the geophysical equipment
of the Xem Geological Survey. Permission was granted and the survey vas
made on January 6. 1950. Hie prinoip&l purpose of ,th© .^irvey was to obtain';:
additional geologic and ground water data in wells with the use of geophy
sical equipment and, incidentally, to obtain data which might aid in the
solution of the "gas" problem.

Bata obtained included hole else from bottom to top, distribution of
flow of water in the well under.idle conditions and induced recharge con*
ditions, and information on the geologic section penetrated by the well
together with oth&r features of the roofes, such as water-bearing properties,
etc

A caliper survey of tb© well indicated the present depth of the well
to be about 5^. foet below the top of the pump base. The hole aiae sesais
to be fairly uniform, varying between 9 and 10 inches in diameter. Thare
weiono indications of any orevioes of appreciable siao having been penetrated
to theuncased part of the well.

Bo flow of water wis observed to occur in the well after the well had
stood idle for a few days. Water was then allowed to flow into th« well
through a lino obnneotad to the main) the water level was maintained within
a foot or two of the top of the casing. With this head of water the down*
ward movant of water in the eased part of th« well was calculated to be
about 35 gallons a minute. About h&lf of this amount of water left the
weU between the bottom of the oasing at 70 feet and a depth of 120 feat.
About 15 gallons a minute appeared to be moving down the hols to a depth of
at least 5101 feet.

On the whole, the resistance of the rooks pehetrated by the well, as
shown by different eleotrieal logging arrangements, correlated very olosely
with what was expected by inspection of the log of the drill cuttings. At
a depth of 286 feet, th« resistance was particularly high. Shia points to
a possible location of the oocurrewcw of the "gas" being pumped with the
water. Another gjoint with somewhat less resistance wau recorded at a depth
of approafetejfc1 427 feet.



CONSULTING ENGINEERS

CLAPSADDLE - GARBER ASSOCIATES

AREA 515 - 366 - 2620 / CONRAD, IOWA 50621

July 17, 1967

Dr. H. Garland Hershey
Director

Iowa Geological Survey
Geology Annex
Iowa City, Iowa 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 truIy,

CLAPSADDLE-GARBER ASSOCIATES

Jack L. Clapsaddle

JLC/dab



Ground-Hater Conditions at
Garrison, Iowa

The following commentary represents an interpretation of the
available hydrogeologle data in the files of the Iowa and U. 8.
Geological Surveys.

The town of Garrison(i960 population >21) is located about
5-6 miles southwest of Vinton along the C.R.I.a P. Railway and
Highway I98 in parts of sections 28 and 29, T. 85N., R. 11W.
(Jackson township), Benton County. This places it in an area
of moderately rolling terrain representing the lowan glaciation.
A generalised log of the formations enoounterediin the Garrison
town well Bo. 2, drilled in 19^8 # is outlined in tabular form as
follows (all depths are referred to a starting elevation of 868
feet above sea level);

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

Quaternary System
Pleistocene Series(tLin loess at
top underlain by glacial drift) £5 0-25

Devonian System
Xime Creek Formation^shale) 10 25-35
Cedar Valley Formation(limestone
and dolomite, minor chert and
shale) I80 35 - 215

Wapsipinicon Forme.tion(limestone,
very dense, and dolomite, some
shale in middle with trace of
chert)

LaPorte City FormatlOn(Hmeetone
€5±% and chert 35*#)

Silurian System
Hiagaran Series(dolomite, silty,
minor chert)
Edgewood(?) Formation*dolomite,
silty, trace of sand)

Ordovician System
Maquoketa Bhale., doiomltic, some
thin dolomite beds in upper
and lower parts

Galena Formation(limestone and
dolomite» some chert in lower
half)

Deeorah-Plattevill© Formations
(mostly limestone, very dense in
lower half, Some dolomite, thin
shale near middle and at base)

fit. Peter Sandstone
Prairie du Chien Formation
(dolomite, very sandy in upper half.,
very eherty in lover half;

90 215 •- 305

ikZ 305 •- kkl

63 kkl •- 510

11 510 •- 521

169 521 -- 690

250 690 -• 9*»0

102

3.0
9I1O -

I0l»2 -
- 10U2
• 1072

/
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Formation

Root Valley Sandstone in riddle
at 1,235-1,285 feet; Madison
Sandstone and dolomite transi
tion zone at base, kO feet
thick)

Cambrian System
Jordan Sandstone

St. Lawrence Dolomite

Depth
Thickness(ft_.J Range(ft. )

li38

100

12

1072 - 1510

1510 - 1610
1610 - 1622

A new vel in thin vicinity may show slightly different
formaticr depths (-.irr to local variations in the structure and
thicknr.-s;.:- cf the teds. A higher or lower starting site will also
modify ther.e depth figures somewhat.

In I9UI1 Garrieon had a public supply well 150 feet deep which
apparently was their only source cf water. This well probably was
completed in the Cedar Valley formation. !"e date rrc available on
the construction ana" production. A mineral analysiB obtained in
May 19)1! shoved the water tc be acceptable for drinking, although
containing 18 parts per million nitrate. Another town veil was
drilled for Garrison in 19I18 vhieh reretrsted to the top of the
Maquoketa Bhale to a depth of 528 feet. Construction consisted
of TO feet of IT- incb caning cerrerted in a 15-inch hole pnd 10-
inch open holt to bettor. /. pumping +pst of abotit 7 hours
duration delivered" 70+ gpm with 179 feet of drawdown from a
static head of 20.5 feet below the curb. About a year later this
well began to pump s. gas to such an extent that many consumers
vere having trouble vith hammering, in their water pipes end foaming
and milky veter. The Geological Surveys trade some geophysical
studies in thin veil with an electrical logging unit. This investi
gation indicated the gas ray have been entering the veil at a"depth
of 286 feet opposite the lover part of the Wapeipir.icon Formation.
In January 1950 the gas problem reportedly vss eliminated , but the
pump man working on the well could not explain why.

In the summer of 1958 the town well vas deepened from 528
to 1,622 feet through the Jordan Sandstone and into the top of the
St. Lawrence Dolomite. Additional casing was installed through
the .Maquoketa Shale section and lower Galena, Deeorah-Pl attevll le
antt St. Peter Formations. The driller reported the well was capable
of delivering 300 gpm with a drawdown of 13'* feet from e -tatic
head of 60 feet. The water is acceptable for drinking and other
general uses, but contains troublesome amounts of tron in solution
The water is treated 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 output.
The tovn reportedly has purchased the old Iova Canning Company veil
drilled at Garrison in I926 to a depth of 1,1»35 feet. This veil



-3-

seems to pump sand when the pumping rate climbs to about 100
gpm. The eand vould seem to be derived from the St. Peter
Sandstone and possibly the Boot Valley Sandstone.

It Is possible the existing deep veil drilled in I9V8-58
could be re-conditioned satisfactorily although this might not
be simple and might also be rather expensive. Since there are
already one string of surface casing and two strings of liner
casing in this veil, adding more easing vould be rather difficult.
However, acidizing and developing the Jordan Sandstone aquifer
might restore much of the original production. This step might
b£ worth the expense and time involved when the cost of drilling
another deep Jordan veil and the uncertain yields and vater
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 veil
can be drilled through the Devonian-8ilurian strata as far as
the top of the Maquoketa 8hale. Because of the uncertain results
in these upper formations, it would seem advisable to start vith
a hole diameter large enough to extend the well through the Jordan
Sandstone if necessary. The new well should be located as far as
possible from the existing veils to reduce the interference
effects. A favorable drilling location vould seem to he the
northwest part of the community on high ground. The results of
the town veil drilled in 19^8 vere rather disappointing since the

.specific capacity was less than .ko gpm/foot of dravdovn. The
yield from limestone rocks depends on the drill intersecting a
good creviced aone. For example, the La Porte City Well No. 2
obtained a yield of U00 gpm vith only 71.5 feet of dravdovn.
Unfortunately, the crevices occur so irregularly in the lime
stones there is no vay to predict vhere they well occur.
Acidising the water-yielding zones may appreciably increase the
original production from limestone aquifers. Since contamina
tion can travel long distances through creviced limestones casing
probably should be set and grouted in place frmm the surface to a
considerable depth, perhaps as deep as 300 feet into the top of
the La Porte City Formation, This vill cut dovn on the chances of
contamination reaching the veil from the nearby quarries and from
other veils in tovn that are open to the overlying Devonian rocks.
A pumping test should be run and a vater sample obtained vhen the
veil reaches the top of the Maquoketa Shale.to ascertain the yield
and quality of vater available frbm the Devonian-Silurian section.

A veil through the Jordan Sandstone is practically certain
to yield at least several hundred gallons a minute and may yield
much more if developed properly. The vater is eatpeoted to be of
good quality. In a veil of this type casing should be set all
the vay dovn from the surface into the top of the Prairie du Chien
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Dolomite and cemented in the hole to provide a good seal and
prevent any mixing of the vater from the uppor and intermediate
formations vith the Jordan vater.

To summarize, this report outlines three possibilities
for eolvihg the vater supply problem at Garrison as foalove:
1) an attempt may be made to re-cohditibn the. deep••t.dvh'.vell' ;
drilled lh.19^8-58 by acidising and developing the Jordan
aquifer, 2| b. nev veil can be finished in the lover bevphian
and Silurian rocks between about "$00 And 525. feet, and 3) a
nev well can be drilled through the Jordan Sandstone to about
1;6.125 feet vith ail strata from the upper part of the Prairie
du Chien Dolomite on up eased out.

PJH 8/67




