
Garden Engineering Service

PHONE 672-2526 P.O. BOX 451

OSKALOOSA, IOWA 52577

CONSULTING ENGINEERS

Ma y 31, 1972

MERRILL L GARDEN, P.E 11910-1969)

JOHN W MESLING. P E.

JOHN W N. STEDDOM. P E

m QIQLOGL

Department of Health ^N 11972
Lucas State Office Building
Des Moi nes, 11 .

Iowa Geological Survey
Geological Survey Building
Iowa City, Iowa 5024-0

Farmers Home Administration

210 Walnut
873 Federal Building
Des Moines, Iowa

Gentlemen:

Please find enclosed rate of flow vs. drawdown chart for the Bussey.
Iowa Jordan well. The Bussey well is 2265 feet deep and is cased with
10 3/4-" O.D. casing from the surface down 568.5 feet; then with 124-5 feet
of 7" O.D. casing; then 4-51.5 feet of 6" open hole. The enclosed sheet
shows Curve # 1 - Rate of Flow vs. Drawdown; Curve # 2 - Friction Loss
in Casing and Open Hole and Curve # 3 - Net Specific Yield (Curve # 1
Minus Curve # 2) = 20-588?/ft.d.d. The met specific yield for this well
up through 600 GPM IS 20-£+3£&?PER foot of drawdown after acidizing
WITH 4-000 GALLONS OF 20° BauME MURIATIC ACiD. The SPECIFIC YIELD PRIOR
to acidizing was 1.5 gpm per foot of drawdown at 300 gpm.

Preliminary field tests indicate that the hardness will be approxi
mately 20 grains. Other tests were not taken because pH at the end of
the test pumping was still hovering around 7.0, which INDICATES all of
the acid was not flushed out of the hole. a sample will be submitted for
complete mineral analysis after the water has been pumped for several days
to return ph to normal.

Please advise if any further information is desired on this well.

Yours truly,

GARDEN ENGIISEERING SERVICE

MB

Enclosure

Re: Bussey, Iowa Water

John W. Hesling, P. E.
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March 2, 1966

Mr. Merrill L. Garden

Garden Engineering Service
P.O. Box 451
Oskaloosa, Iowa

Dear Mr. Garden:

The Busseyy Iowa forecast which you requested
last week is enclosed. The conditions appear favorable
for developing a successful well in the Jordan Sandstone
as in a number of other communities in this general area.
The well would be very expensive, but the expense might
be justified taking into account the present situation at
Bussey and the large yield and good quality water that •.
should be obtained from the Jordan aquifer.

We hope this report fully answers your questions.
If we can be of additional assistance in any way, please
let us know.

Very truly yours,

H. G. Hershey

HGH/PJB/1

Enclosure
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Ground-Water Conditions at

Bussey, Iowa

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

The Town of Bussey(1960 population 557) is located near
the southeastern corner of Marion County mostly in the SWfe
sec. 13, but including the J*H NW% sec. 24, T. 74N., R. 18W.
(Liberty Township). The town is about midway between Knoxville
and Albia and is serviced by Highway 156 and County Road B
leading to Highway 60. The Wabash and C.B.& Q. Railway Companies
also have a line through Bussey. Based on a starting elevation
of 875 feet above sea level at the site of the old town test
well No. 1(1936) in the NE% 8W% SW% sec. 13, a generalized log
of the strata anticipated beneath this site down through the
St. Lawrence Dolomite is summarized as follows:

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

Quaternary System
Pleistocene Series(top soil
and glacial drift) 70 0-70

Pennsylvanian System
Des Moines Series(mostly shale,
includes thin sandstone and
minor coal seams) 150 70-220

Mississippian System
Ste. Genevieve Formation(lime
stone, some shale in lower part) 40 220-260

St. Louis Formation(dolomite
and sandstone in upper part,
gypsum and limestone in lower
part) 70 260-330

Warsaw Formation(shale and
dolomite in variable percen
tages) 10 330-340

Keokuk-Burlington Formations
(limestone and dolomite with
much chert) 185 340-525
Hampton Formation (dolomite, with
considerable chert) 65 525-590

North Hill Limestone 65 590-655
Prospect Hill Siltstone 5 655-660
Maple Mill Shale 75 660-735

Devonian System
Lime Creek Formation(limestone,
probably some shale) 115 735-850

Cedar Valley Formation(limestone
in upper part, dolomite below,
usually contains some gypsum) 260 850-1110
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Formation

WapsipiniconFormation(lime
stoneandgypsuminvariable
percentages,butperhaps50/50)

OrdovicianSystem
MaquoketaFormation(shaleat
top,dolomitewithchertin
lowerpart)

GalenaFormation(dolomitewith
minorchert)

Decorah-PlattevilleFormations
(dolomiteandlimestonewith
minor©hate)

St.PeterSandstone

PrairieduChienFormation
WillowRiverMember(dolomite,
sandy,somechert)
RooteValleyMember(sandstoneand
dolomite,percentagesvariable)

OneotaMember(dolomitewith
considerablechert)

CambrianSystem
JordanSandstone,dolomitic
St.LawrenceDolomite

Theactualformationdepthsencounteredinawellatthis
sitemaybesomewhatdifferentthanourestimatesindicateowing
tolocalvariationsinthestructureandthicknessofthebeds.

TheexistingwatersupplyatBusseyisobtainedfromtwo
wellscompletedinthesandylimestoneintheupperpartofthe
St.LouisFormationatdepthsof260and285feet.Theproduction
probablyisnotlargeandthewaterseemstobehighlymineralized
insulfateandextremelyhard.Thisconditionisattributedto
thepresenceofgypsuminthelowerSt.Louisbedsfromwhich
waterisdrawnupintothewells.

Althoughseveralwater-yieldingzonesprobablywilloccur
intheunderlyingrocksformanyhundredsoffeetbelow,the
nextpromisingsourceforlargesuppliesofpotablewaterseems
tobethelowerPrarieduChien-Jordan-St.Lawrencesequenceat
adepthrangeofabout2,050to2,250feet.Similarconditions
arefoundatSully,Albia,andRussell,andatothercommunities
inthesurroundingarea.Atthesewellstheupperandintermediate
stratayieldedinsufficientquantitiesofwaterofsuchpoor
qualitythatdrillingwascontinuedtotheJordanSandstoneaqui
fer.Aminimumofseveralhundredgallonsaminutegenerallycan
obtainedfromthissource.Specificcapacitiesrangebetween4
and10gallonsaminuteperfootofdrawdownwhilepumping.For
example,theAlbiawellreportedlyproduced425gpmwithabout40

Thickness(ft.)

951100-1205

1901205-1395

1801395-1575

75

30

1575-1650

1650-1680

1651680-1845

1001845-1945

2051945-2150

50

loot

21501-2200

2200-23001

3



e£N-

feet of drawdown from an original static head of 274 feet.
The static head of the Jordan aquifer at Bussey is expected
to be about 675 feet above sea level or about 200 feet below
the surface. In a well of this type it is advisable to set
casing from the surface into the upper 50-100 feet of the
Prarie du Chien Dolomite and grout the pipe in place with
near cement for its full length. This will prevent the highly
mineralized waters in the upper and intermediate zones from
contaminating the water from the Jordan. It will also prolong
the life of the well by protecting the pipe from corrosion.
The mineral quality of the water from the Sully, Albia, and
Russell wells is shown on a separate sheet appended to this
report.

From the foregoing we conclude that the water from the
upper and intermediate formations at Bussey probably will be
very highly mineralized as in the existing town wells. The
Jordan Sandstone and associated dolomite strata at a depth
range of about 2,050 to 2,250 feet seem to be the most pro
mising source for large supplies of good quality water for
municipal use based on results at other deep wells in this
part of Iowa. There are always some uncertainties in drilling
a well as deep as the Jordan Sandstone so we cannot be posi
tive about the results; but to repeat, the outlook is defini
tely promising

PJH 3/66
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December 21, 1971

Mr* L.F. tflnslow
Winalow Well Drilling Go.
Rente 1
Walcott, Zona S2772

Dear Mr. Winslow:

I have examined the drill cuttings from the Bussey town veil
for the St* Peter-Prairie du Chien interval and believe the
geologic section to be as followss

Top fit* Peter—-1699 ft*
Top P. du Ch*—-1724 ft*

The drilling time leg shovs a marked drop at 1688 ft* This is
probably the Glenwood Shale as the cuttings show a fair amount
of shale below 1685 ft* The first good St* Peter sandstone
occurs in 1704 ft. circulation saaple. X would expect the
St* Peter comes in somewhat higher than this as the Glenwood
Shale is generally less than 10 ft. thick in this area. X
called the Prairie du Chien pronuusily on the bases of drilling
tine as the cuttings are somewhat difficult to interpret
through this interval due to much recirculation. The well is
presently 1798. ft. deep which in my opinion would put 71 ft.
into the Prairie du Chien.

Very truly yours.

Jack L. Gilmore
Research Geologist

J&Gtgh
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GEOLOGICAL BOARD

Robert D. Ray, Chairman
Governor of Iowa

W. Robert Parks
President, Iowa State Unlvorsily

o. Sclonco and Technology

Lloyd R. Smith
Auditor of State

STATE OF IOWA

IOWA GEOLOGICAL SURVEY

16 WEST JEFFERSON STREET

IOWA CITY, IOWA 52240

Phone: (319)338-1173 IGWQ
a place to grow

Willard L. Soyd
President, The University ol lowe

Arnold O. Haugon
President, Iowa Academy of Sclonco

June 1, 1972

Samuel J. Tuthil!
Director and Stato Geologist

Orvllle J Van Eck
Assistant State Geologist

Mr. John W. Hesling
Garden Engineering Service
P.O. Box 451

Oskaloosa, Iowa 52577

Dear Mr. Hesling,

Thank you for the information you sent us on the Bussey
municipal well. Apparently the acidizing job was quite
successful. In reviewing our data I find we do not have
anything on the original static water level and the static
head after acidizing. Also, what was the duration of the
pumping test at various rates? If you can supply these
additional data I would appreciate having them.

Very truly yours,

Paul J. Horick

Chief of Groundwater Geology

PJH:gh
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COMPANY BA Mrtxlrrvr- FARM WELL NO.

SEC. TWP. . RGE. LOC. COUNTY STATE

CONTRACTOR SIZE HOLE DRILL PIPE
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COMPANY FARM WELL NO.
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COMPANY FARM WELL NO.

SEC. TWP. . RGE. LOC. COUNTY STATE

CONTRACTOR SIZE HOLE DRILL PIPE

remarks:
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