.OWA oTATE DEPARTMENT OF HEALTH
DIVISION OF PUBLIC HEALTH ENGINEERING AND INDUSTRIAL HYGIENE

GROUND WATER

TOWNL....ccocoeererivns Atkins éounty Benton . oo ... Date. ‘ 3=-2-42 19,

WELL NO...... X Active.... . JyOX...... Standby Abandoned Replaced by No.........coveereerecrneee.

LOCATION: Street.......\......... 185 84 x8@% ... S00. Lo T....8% o NR....9 East: West
_ Lot....1 8. Block..B.............. Township....Ecemont. ...

OWNERSHIP Municipal . Date Installed.....F€P: 19...89.

CONTRACTOR ...covverrerrn Ca NOLAN. ..o Address. Go34% BADIAS o

DATE RECONDITIONED, 19....... Contractor — ' Address

CONSTRUGCTION EMPLOYED ...ooooorooeeeseeeseoeee oo sersosoreeses oo e sesssessees s esseess s sesees ot sees e seees e esressesressseeeeseosese s

CURB ELEVATION REFERENCE

TYPE OF CONSTRUCTION....Arilled Depth..... 496 _#t. Diameter.. 10 . . in.

wroush iron : :

CASING: Material............. 45k er—stew ;S Condition........6°03

SCREEN: Material ' Length #t. Diameter..................in. Slot OPERINg...m.. in.

WELL SEALED.. Y.€8 How conceete ‘ R S Approved....¥88 .

WELL VENTED.....y€e# How.....}..yent -~ Approved.....B0............. .

“TYPE OF PUMP.. Tugtbine . .. .. Make.... F= M .. Capacity....50Q.. GPM Lubricated. 011 & water

DEPTH TO CYLINDER....... 120. ft. Tail Pipe.. DB t.

PUMP CONTROL: Manual 2 | Automatie ‘ it Semi-Auwl;l;atic :

STATIC LEVEL 85.....ft. Pumping Level 96 .£t, Drawdown 10 It

‘OPTIMUM SPECIFIC YIELD.......... ! o0 S—— GPM Drawdown...... _.12 B ;j . f_t»_f Time.....6 hrs.

‘RATE OF DRAWDOWN slow Rate of Reéovefy..’..fﬁjiﬁ ey

TEMPERATURE OF WATER.....51 °F Where Measured...t8P.................. Temp. ‘of Atmosphere....88.......c... oF

DRAWDOWN GAUGE INSTALLED...... No

TOPOGRAPHICAL POSITION OF WELL....Yalley .
WELL SITE INVESTIGATED....... Y88 Approved......... Y88 Why not,

WELL CONSTRUCTION REVIEWED . yes Approved . Why not. ceceemeen it aaneeaeeameatsasersea e sr e bereehe
PIT CONSTRUCTION: Purpose : Size and l.)‘escription'

CONDITION: : » . Drainage Facilities....

PUMP INSTALLATION: Approved...... Yes.. Why Not S,
CUTTINGS FROM WELL PRESERVED: ... Y88 Where......... LXowa CINY
DEPTH TO BED ROCK 100! Depth to Water-bearing Stratum... 500!

SOURCE OF WATER: Principal For;xlation o ‘ .. fOth;ar.' - . e

cosernsan
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REPORT ON CONSTRUCTION AND CHARACTERISTICS OF
KUNICIPAL WELL
Atkins, ITowa
Section "A%, Munieipal Yaterworks System
Dogket Iowa LlE04-F

Owner: Incorporated Town of Atkins, Jowa

Engineers: !Noward R. (reen Company, Cedar Hapids, Iowa

General Contractor: Dlan Christensen Const. Co., Cedar Raplds, Iowa
“ell Driller: Chas. D. YNolan, Cedsar Haplds, Iowa

'Entu drilling was started: December 24, 1038.

Date drilling wes completed: February 21, 1939.

Total depth of well: 456 fest

Finished inailde diameter uniform at 10%; casing upper 103 1t.
using 10" genuine wrought iron set in neat cement grout; outside
liner upper 90 f£t., inside dlameter 14.85 inches. GCeneral des~-
eription: HReference 1s hereby made to the attached graphical
log of the well showing the dates, depth, dlameter, casing loca-
tion and formations penetrated. 4ha aurface drift at this point
consisted largely of layers of ¢lay, sand and gravel well satur-
ated with water and n{mxhuh one hundred feet (100') deep.
The statie water leve durin§ this period of drilling was in the
neighborhood of nine feet (9') below the surface of the ground.
¥hen the well had been drilled at a Alameter of 15" to the top of
roeck and the outside liner of nominal 15" dlameter had been set
to rock, the inside ecasing of 10" genuine wrought iron was set
and temporarily sealed at the bottom with elay., During the bal-
ance of the drilling operations the statlic water level between
the inalde and ocutslde casings remained stable but the atatie
water level within the 10" hole dropped to a range of from sixty
(60') to eighty~seven (67') below the surface.

The designed depth of the well was three hundred feet (300') and
when this depth had been reached a balling test wes run to deter~
mine the productivity of the well at that point, The well wes
balled at the rate of fourteén (14) gepems but the draw.down was
extreme and the specific capscity waa in the neighborhood of one-
fourth (1/4) gallon peor aimuce per foot of draw downs Therefore,
drilling was ordersd continued and when a depth of approximately
four hundred feet (400') had been reicled Indlestions of an
increased flow of water wers noted. 7The drilling wes eontinued to
the final depth of four hundred (ifty-six feet (456'), the forma-
tion at that point being soft limestone. A displacement type of

“1ﬂ



teat pump was installed designed to ve operated by the drilling
ria’. The working barrel was 6" inside dlameter. The statle
wa level was eighty~five feet (85') below the surface., The
pump eylinder was set one hundred forty-six feet (14€') below
the surface, A one~fourth ineh (1/4") air pipe with altitude
goage calibrated to read in feet was installed with its open end
one hundred forty-six feet (14€') below the surface. The
initial reading on the altitude gapge under statie conditions
was sixty-one feet (€l'). The suction inlet of the pump was
one mndred rifty~two feet (158') below the surface. The pump
was callbrated by displacement tests as follows. One hundred
thirty-two atrokes (138) filled a two hundred sixty-twe (2028)
gallon tank, equals 1.98 gallons per stroke. A preliminary test
to determine the speciflc capaeity at variocus rates of pumping
was started st 8@ peome Fobruary 24.

After 17 minutes of operation at 36.6 gspeme the draw down was
17.0 £t uaing a specific capacity of £.15.

At 3100 peme after 15 minutes pumping at 54.8 g.p.ms the draw
down was 33.5 ft. for a specific capaéity of l1l.64.

At 3:37 psm. after a 15 minute run et 71.0 gepems the draw down
was 44,5 ft. for & specifle capacity of 1.€0.

At 4300 peme after & 10 minute run &% 80 Z.0eme Yhe draw down wes
83 f'te for a specific capaclity of 1.51.

It was therefore determined to run the twenty-four hour test at

or about & uniform rate of alxby (€0) gepeme This test was
started at 11130 pems, February 24, and continued until 11130 pem.
February 28. The number of strokes per minmute was kept as uni=-
form as possible. The pump was calibrated two additional times
during the run to cheek any alip in the eylinder. The draw
down was noted at least once each hour., A table of hourly results
i3 as follows: _

Rate of dpeciflie

& Jusping Gapaclty
12:30 aeme 41 G0 1.46
1330 aeme ad 6l l.428
2330 a.me 45 68 1.38
3130 a.m. 4¢ 151 1.38
4330 Belne 4% 62 1.358
5130 aeme 47 63 1.34
6130 @ema 4G 63 1.37
73130 a.m. 47 &4 1.36
8130 BN 48 65 1,36
9130 asme 48 65 1.36
10130 8.ms 4% o4 leS6
11330 aeme 81 69 1.35
12130 pems 51 69 1.38



Rate of Speecific
Capaclty

T Draw_Down Punping

eLIuaTy 9B
1330 pants 47 o4 1.8
2130 pams 47 4 1.,3€
S130 Pails 46 €3 1437
4130 peite 46 €3 L.37
5130 peme 4G 63 1.37
6130 Dellle 4% Gd 1,36
7130 pelta 40 63 137
83130 peine 46 [ Led%
G130 pemes 46 (] 1,37
10:30 Pellla 4€ €3 1.3%
11530 peme 40 63 137

Reecovery Test

Upon completion of the twenty-four hour pumping test the re-
covery of the astatic water level was noted by gage readings at
five mimite intervals untlil the originel stetic water level was
noted at five minute intervals. The rate of recovery was very
satisfacto r{;"nlng 74% in the first five minutes. The table of
results fol

Percent
Time Draw Down Regovary

11330 pem. 46 e

- 11186 peme 12 74%
11340 Dallle ¢ 815‘
11145 peme 7 8873
11480 pems 5 ae%
11185 pette 4 91%
12500 4 914
123505 nemse 4 91%
12110 Beme 3 047
12:15 aume 3 247
12180 aem. 3 947
12180 aem, 2 865
12130 a.me 1 08%
18:35 a.me. 98%
12140 @ - 100%

Attached hereto is & mg of the chemieal and minersl analysis
report made on a one gallon sample taken at the end of the twenty-
rg:r hour test and made by the State Hyglenie Laboratory at Iowa
City.

' Respeectlully submitted,

HOWARD R. GREENW COMPANY, KﬁGI

. ' %j@%




UTILITY VALUATIONS., RATES
INVESTIGATIONS., REPORTS

WATER SUPPLY AND TREATMENT

b SEWERS AND SEWAGE DISPOSAL

/| . ° STRUCTURES, BRIDGES., BUILDINGS
. .

4. 208-209-210 BEVER BUILDING, CEDAR RAPIDS, lowa

February 13, 1940

Dr. H. G. Hershey
Iowa Geological Survey
Lowa City, Iowa
Subj: Atkins, Iowa, Well
Dear Dr. Hershey:

I was at Atkins yesterday. You may remember my telling you
that the Fairbanks, Morse & Co. pump which was installed

in the municipal well did not come up to guaranteed effi-
clencies. At the present time they are placing a new unit
in the well. The discharge column which has been removed
from the well shows considerable corrosion above the static
water line. The pump is only operated about an hour and a
half a day so the static water line is maintained perhaps
90% of the time. On the exterior of the discharge column
below water line 1s a coal black greasy deposit. The same
conditions were noted on the exterior of the shaft tubing.
In the turbine pump itself (cast iron case and bronze
impellers) there appears to be some softening action in the
cast iron contact surfaces.

I wish you would look at your copy of the mineral water
analysis of March 3, 1939, under Your No. 130684, and see
if you can throw any light on the situation. I note that
no COg determination was made but the pH i1s shown at 6.9
and the sulfate radical at 13.2. The water has a distinct
sulphurous odor and 1t is noticeable to taste and smell at
consumers' taps. I think possibly we can check the corro-
sive action within the pump itself by introducing a small
quantity of milk of lime every time the pump 1s thrown out
of operation. My suspicion is that the corrosion above
water line is caused by released gases and I do not know
whether creating a circulation of air above water line would
be worth while or not. I think it 1s going to be necessary
to aerate the water before discharging into the system to
remove the objectionable taste and odor, but I would like
to get your reaction to the progressive corrosion which
seems to be taking place in view of the availlable analysis.

e for " (
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& A T Yours very truly,

/94" HOWARD R, GREEN COMPANY
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HoOWARD . G=ie:EN CO
CONSULTING ENGINEERS
208-210 BEVER BLDG.
CEDAR RAPIDS, IOWA

February 8, 1941

Mr, Hs A., Heerther, Mayor
Atkins, Towa

-

Dear Vr. Heerther:

The duy before yesterday I received from Dr. Hershey of

the 2tate Geologlical Survey a further report on the Atkins
water. I think it would be well to review in a prelimlnsry
wey what the situation i1s. To say the least, 1t is puzzl-
ing and before we make any definite recommendations to you
I want to get some prices on equipment and to study into
the rather mysterious situation further.

You will remember that we had samples of the well water
which had stood in the discharge column of the pump over
night analyzed as well as water taken from the pump after
fifteen minutes of operation. We did this for two purposes.
We wanted to compare the analysis of the water itself and

. also to get an sanalysis of the sludge which was discoloring
the first water pumped.

Our theory 1s that, due to the fact that the [irst water
pumped is discolored and clears up afterwards, the water is
perhaps attacking the metal work of the pump and discharge
pipe during a perlod of ten or twelve hours retention in

the plpe. If this 18 true I cannot see why the water pumped
out in the mains may not be having the same effect on the
iron pipe of the distribution system.

You will remember that we had an enalysis made February 25,
1939, that is, about two years ago when the well was first
operated, and there have apparently been some changes 1in
the quallty of water secured from the well. The total
solids have lncreased from 415 to 532. The alkalinlty has
decreased from 414 to 370. The alkalies as sodium have
decreased from 65,6 to 54.5. Calcium has incressed from
71.5 to 82.9. The pH or acidity of the water which stood
at & pH of 6.9 has been eliminated and the pH 1s now at the
neutral polnt of 7.0. The iron has greatly increased from



Page 2 February 8, 1941

0.3 to 1.1, The Fluorine has decreassd from 1.0 to a
trace, The chlorine has increased from 3.0 to 7.0, The
sulfate (bo ) has inereased from 13,2 to 102,9. The bi-
carbonate nag decreased from 505 to 451. The hardness has
increeased from 283 to 345 or from 16.5 greins per gallon
to 20.1 grains per gallons All of the foregoing numerals
epply to parts per million.

After the pump has been in operation for fifteen minutes or
mere the water 1s clear but the water which has been
retained in the discharge column over night is cloudy.
Water siphoned off the top of the sample jug after standing
shows total solids of 435 which 1is only slightly greater
than the sample taken two years ago. The water 1s still
neutral as to acldity, %Tthe pH standing at 7.0, the calecium

and 1 'wos*“. are PC’”CCﬂ. The iron has practically dis-

appeared, The sulfate has dropped from 102 to 31 parts per
) " " . 3 3 a9 . i Y e pe B &8 b M - ' ’

million and the hardness has decreased from 20.1 grains to

®. O o 2 o
Ve L_‘I'L.L 15«

In a preliminary way I would say that it will be necessary
to remove the dissolved gases from the water and to aerate
it and to follow that treatment by flltration. We will,
therefore, try to get some equipment prices immedlately and
make a definite recommendetion and report to yvou at the

h“Ll*ssu possible date. 1In 1 if any of you

ould be in Cedar Rapids I 'i1l e glad to discuss the
matter with you further. However, 1f you prefer that I
come out for a meeting of tVe council, I will be glad to
do so although I would rather wait until we have a.little
more definite opinlon.

‘Yours very truly,

r 1" 4 REWTN OAME V:;'y\:*‘r
4
HRC oV Ser 3 foiee?”
HRC ¢ V B e /_.......
™ 4 4 ernah
cc S ‘. . C f'ouey 5
I'ne Dorr Compsany

P.®. I forgot to state that Dr. Hershey's examination of
the sludge which settled out of the water was that it was
40% calcite (pure limestone) and 602 limonite (iron oxide).
The calcite was in crystal form and its presence 1s hard

to explain.



WRD Exp. (GW) well oo O8 3 — 0F&s— /< DBR
April 1%9aé
WELL SCHEDULE

L. S, DEPT, GF Tilz INTERIGR GEOLOUGICAL SURYEY WATER ESQOURCKES DIVISION

MASTER CARD

Source
Record by APRRSTE N of dara Ko s & vate & /24 /ég wap Few TN Co. etV
County
Stute ey | / ! & l {or town) fé-‘./ﬁ To A O_LG
! - Y . ? T T Seque t"ll :
L2tirudes I_s*/; s 1 ST F IJ’; 7]/./ 3 Lon;-itud\:-:[ o 9E / |5" / l EEE I B
— 10 v min 9 SeC ‘é 12 denrecs ot See M 9
accuracy: =l F2 v 2 D 7Y s w0 SE g
Local T T L— T T T T T T T T T Orher B & ™
well number: I_“O: 9 : E) ' O ! 5 ! wll / ! 4,' D“ 3?: B ! ]' l I number: LS - O F 7?3
T3
T T I I I T T T T ¥ I
I i ll (—thvill(?r
Local uue: ]_JC;JI_O_: ‘i: 7 :3 ! _w:_ ; : . L . | Er_l or newe; AT HKIANS Betal el &)
T

i N
] L
T T T T T T T T T T
Cwner or name: Iﬁ-: ‘r: K:I :’JI‘ $ : &J: U: i 'UJ:¢: IJ Address: AT S /A
ER] i

La &l LT

C (Y (P 3 W
Ownership: Cox(mgy, Fed(ﬂ();V'l, City, Corp ur Co, l"riv.)il_c, Sl'a[v(A;\ency‘ h‘a[g‘r)DisL o7 ml
() (8 © (m (B} () W Mm@ (R’

Use of Air cond, Hottling, Comm, Dewater, TPower, Fire, Dom, Irr, Med, Ind, P §, Rec,

Bater: g (1) () o0 (W) (£) &3] & cal P I

Stock, Imstit, Unused. Repressure, Recharge, Dosal-P 5§, Desal-other, Other

use of (&) (D) (G) am W (m ®  (m W @ ® @ T
well: Anode, Drain, Seismic, Heat Ees, Obs, Oil-gas, Recharge, Tost, Unused, Withdraiw, Waste, Destroved

PDATA AVAITLABLE: Well data ’ Freg. W/L meas,: ¢ Field aquifer char.
70 7
7‘5‘ l
livd, lab., daca:
nl c l
Qual. water dalag Lype:

yes
. | . ‘o 75' '
Freq. sampling: Pumpage inventory: .., peried:

kS

YES 2y
Aperture cards:

Log data: o DLo G r S 7

WELL-DESCRIPTION CARD

T T ' Moas,
]_si‘c-;f 45 ON MASTER CARD | Depth well: o 5¢ e [ LY ST G
1 23

—_ L rept
”? T Y T Casing 20 3 accuracy
Depth cased; ] asing —
(first perf.) /632 £t L /103 Evpet S et i Diam, 7o _in .1/9 1?
25 78 0
() () (c{ (1) @) (&) (s) (1) (GO €} ()
Einign: Poreus gravel woo gravel . horiz. open perf., screen, sd. nr., shored, open K
D=0 concrete, (perfl) fscrccn) » gallery, end, tioles oTacer o
Method  ¢a)  (B) @ o w (3 (r) (R) (1) ) W) () =
Drilled: 4ir Dored, cable, dug, hyd jetced, air reverse trencning, driven, drive < 5
- reL, Tot,, percussion, rotary, wash, STReT 22 =
Date 3
Drilled: ?—/ZJ /3? | 7 X ? . 7 | Pump intake setting: fr X ! ?
RS FE] 26 L]
Drillec: Cr i) AMoeql , CepaR  RAPIOS, /A
N [RITEREA address
i (L ¥ : p
BEL@ e @0 e e, 8 06 e e [ e ]|
(type): air, chel, cent, jet, ) ’ N +, piaton, L, s iy, b . othe Sha ;
o cn ae (cant.) (turb.) none, plston, ro submarg ur ather = Shallow = %
Pawer e Lr ['_] Irang, or W
(typed: diescl, elec, gas, gasoline, hand, gas, wind; H.P. TOLEr no. 1
41
Deserip, WP AR ) £t g gy LD, Alr. WP &§r3 o
T T T T Accuracy: ~
Alr. LSD: 82 7 L 0 " g L3 1 3 ' (source) A - ”D‘? €
42 43
Hater abowv r I [
Water above apove !
Level 87 it hE]:Ji- R e LS | ; ; g: 7 l Accuracy: _ ” !
Date ; ! T T ] 46 * T T T T Method S
—_ . ' . o
TCAS: 2‘/?-'/ /; 9— =2 L. 3‘ o ? > Yicld: é(} gp:!'.L ‘L : : é L o determined —Z ‘Q
I 7 56 40
) i y
Drawdown: 9}6 it 6 : 4{ :6 Accuracy: period hrs o6 ok ‘Laa
QUALITY OF e s z v,
WATER Data: Iron &. /7Y Z Jsulfare 37 ‘ z I Chleride /A ¢ | ° 'Hard. 27 =
PpA 59 PP 70 ppm 71 P
. 6 VT2 Date / ¢ 4 50z v}
Sp. Conducr &oi Bow L0 Temp. _(L °F sompled 4//6[ 7
7 TR 74 T4 i 79
TagLu, color, ctc,
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HYDROGEOLOGIC CARD

Physiograpnic

{S.s:-:F. AS OW MASTER CAR!)J Srsiitce: (X< P A [ /.2 l Section: DASS . TALE

! 12 FEEL
~| Drainage —_ : ]
pz- ‘A-/J’J < Basin: Cé’?ﬁfl I| (: (= Subbasin: e
27 FE) EE]
(m () (Y (7 (1) (R) (L)
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offshore, pediment, nillside, terraee, andulating, wvalley flat @7
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— 1
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anp Depth
)1 70§ | enarh of T Ty T
| | well open to: fr | | top of: fr | 1
s 53 4 S w7 Ed
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TOVA GROLUGICAL :SURVEY w-05 73
In Cooperation with U. &. Geologicsl Survey

RECORD JY wiLL
Locetion:

( N E)

Town: A+ K1p.e (__S_W);County Berfas
. X.

ﬁj;/c_ SE Jfasec. 44 T.23N.,R.9 W. Feegmant Twp.

2
|
K S8 —

|
{

Wwell name =nd number AF A4 < i 0l o e ¢ A §

p
e
é

Owner 7 o %t;"ﬁ;’:ﬂ'?{'?d‘ faw'h af. /4?“‘4%

o ! — =) - P o > .
Enguieers HomwARD K__GREEN C_\:_n_;_ (Y n/arY 5;’1(:; LY S
/!
Contractor ANDoasm Ohrred £ 2, Bddrecs O oAy e f?ﬂ%hcf: . -
rillers Chas 0. b ; slaon : Ol Baplds J—

drilling dates g L4 JFBAF - Eeh 2 7939

Wiell data:
Elevetions: Drilling ourb 52 Feet; Lend surfeoce feet

Determined by

i J/

Topographlc position [/o/a Y/

Totzl depth: Heported 45 & feet, Measured feet
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REPORT ON CONSTRUCTION AND CHARACTERISTICS OF
KUNICIPAL WELL
Atkins, ITowa
Section "A%, Munieipal Yaterworks System
Dogket Iowa LlE04-F

Owner: Incorporated Town of Atkins, Jowa

Engineers: !Noward R. (reen Company, Cedar Hapids, Iowa

General Contractor: Dlan Christensen Const. Co., Cedar Raplds, Iowa
“ell Driller: Chas. D. YNolan, Cedsar Haplds, Iowa

'Entu drilling was started: December 24, 1038.

Date drilling wes completed: February 21, 1939.

Total depth of well: 456 fest

Finished inailde diameter uniform at 10%; casing upper 103 1t.
using 10" genuine wrought iron set in neat cement grout; outside
liner upper 90 f£t., inside dlameter 14.85 inches. GCeneral des~-
eription: HReference 1s hereby made to the attached graphical
log of the well showing the dates, depth, dlameter, casing loca-
tion and formations penetrated. 4ha aurface drift at this point
consisted largely of layers of ¢lay, sand and gravel well satur-
ated with water and n{mxhuh one hundred feet (100') deep.
The statie water leve durin§ this period of drilling was in the
neighborhood of nine feet (9') below the surface of the ground.
¥hen the well had been drilled at a Alameter of 15" to the top of
roeck and the outside liner of nominal 15" dlameter had been set
to rock, the inside ecasing of 10" genuine wrought iron was set
and temporarily sealed at the bottom with elay., During the bal-
ance of the drilling operations the statlic water level between
the inalde and ocutslde casings remained stable but the atatie
water level within the 10" hole dropped to a range of from sixty
(60') to eighty~seven (67') below the surface.

The designed depth of the well was three hundred feet (300') and
when this depth had been reached a balling test wes run to deter~
mine the productivity of the well at that point, The well wes
balled at the rate of fourteén (14) gepems but the draw.down was
extreme and the specific capscity waa in the neighborhood of one-
fourth (1/4) gallon peor aimuce per foot of draw downs Therefore,
drilling was ordersd continued and when a depth of approximately
four hundred feet (400') had been reicled Indlestions of an
increased flow of water wers noted. 7The drilling wes eontinued to
the final depth of four hundred (ifty-six feet (456'), the forma-
tion at that point being soft limestone. A displacement type of

“1ﬂ



teat pump was installed designed to ve operated by the drilling
ria’. The working barrel was 6" inside dlameter. The statle
wa level was eighty~five feet (85') below the surface., The
pump eylinder was set one hundred forty-six feet (14€') below
the surface, A one~fourth ineh (1/4") air pipe with altitude
goage calibrated to read in feet was installed with its open end
one hundred forty-six feet (14€') below the surface. The
initial reading on the altitude gapge under statie conditions
was sixty-one feet (€l'). The suction inlet of the pump was
one mndred rifty~two feet (158') below the surface. The pump
was callbrated by displacement tests as follows. One hundred
thirty-two atrokes (138) filled a two hundred sixty-twe (2028)
gallon tank, equals 1.98 gallons per stroke. A preliminary test
to determine the speciflc capaeity at variocus rates of pumping
was started st 8@ peome Fobruary 24.

After 17 minutes of operation at 36.6 gspeme the draw down was
17.0 £t uaing a specific capacity of £.15.

At 3100 peme after 15 minutes pumping at 54.8 g.p.ms the draw
down was 33.5 ft. for a specific capaéity of l1l.64.

At 3:37 psm. after a 15 minute run et 71.0 gepems the draw down
was 44,5 ft. for & specifle capacity of 1.€0.

At 4300 peme after & 10 minute run &% 80 Z.0eme Yhe draw down wes
83 f'te for a specific capaclity of 1.51.

It was therefore determined to run the twenty-four hour test at

or about & uniform rate of alxby (€0) gepeme This test was
started at 11130 pems, February 24, and continued until 11130 pem.
February 28. The number of strokes per minmute was kept as uni=-
form as possible. The pump was calibrated two additional times
during the run to cheek any alip in the eylinder. The draw
down was noted at least once each hour., A table of hourly results
i3 as follows: _

Rate of dpeciflie

& Jusping Gapaclty
12:30 aeme 41 G0 1.46
1330 aeme ad 6l l.428
2330 a.me 45 68 1.38
3130 a.m. 4¢ 151 1.38
4330 Belne 4% 62 1.358
5130 aeme 47 63 1.34
6130 @ema 4G 63 1.37
73130 a.m. 47 &4 1.36
8130 BN 48 65 1,36
9130 asme 48 65 1.36
10130 8.ms 4% o4 leS6
11330 aeme 81 69 1.35
12130 pems 51 69 1.38



Rate of Speecific
Capaclty

T Draw_Down Punping

eLIuaTy 9B
1330 pants 47 o4 1.8
2130 pams 47 4 1.,3€
S130 Pails 46 €3 1437
4130 peite 46 €3 L.37
5130 peme 4G 63 1.37
6130 Dellle 4% Gd 1,36
7130 pelta 40 63 137
83130 peine 46 [ Led%
G130 pemes 46 (] 1,37
10:30 Pellla 4€ €3 1.3%
11530 peme 40 63 137

Reecovery Test

Upon completion of the twenty-four hour pumping test the re-
covery of the astatic water level was noted by gage readings at
five mimite intervals untlil the originel stetic water level was
noted at five minute intervals. The rate of recovery was very
satisfacto r{;"nlng 74% in the first five minutes. The table of
results fol

Percent
Time Draw Down Regovary

11330 pem. 46 e

- 11186 peme 12 74%
11340 Dallle ¢ 815‘
11145 peme 7 8873
11480 pems 5 ae%
11185 pette 4 91%
12500 4 914
123505 nemse 4 91%
12110 Beme 3 047
12:15 aume 3 247
12180 aem. 3 947
12180 aem, 2 865
12130 a.me 1 08%
18:35 a.me. 98%
12140 @ - 100%

Attached hereto is & mg of the chemieal and minersl analysis
report made on a one gallon sample taken at the end of the twenty-
rg:r hour test and made by the State Hyglenie Laboratory at Iowa
City.

' Respeectlully submitted,

HOWARD R. GREENW COMPANY, KﬁGI

. ' %j@%




UTILITY VALUATIONS., RATES
INVESTIGATIONS., REPORTS

WATER SUPPLY AND TREATMENT

b SEWERS AND SEWAGE DISPOSAL

/| . ° STRUCTURES, BRIDGES., BUILDINGS
. .

4. 208-209-210 BEVER BUILDING, CEDAR RAPIDS, lowa

February 13, 1940

Dr. H. G. Hershey
Iowa Geological Survey
Lowa City, Iowa
Subj: Atkins, Iowa, Well
Dear Dr. Hershey:

I was at Atkins yesterday. You may remember my telling you
that the Fairbanks, Morse & Co. pump which was installed

in the municipal well did not come up to guaranteed effi-
clencies. At the present time they are placing a new unit
in the well. The discharge column which has been removed
from the well shows considerable corrosion above the static
water line. The pump is only operated about an hour and a
half a day so the static water line is maintained perhaps
90% of the time. On the exterior of the discharge column
below water line 1s a coal black greasy deposit. The same
conditions were noted on the exterior of the shaft tubing.
In the turbine pump itself (cast iron case and bronze
impellers) there appears to be some softening action in the
cast iron contact surfaces.

I wish you would look at your copy of the mineral water
analysis of March 3, 1939, under Your No. 130684, and see
if you can throw any light on the situation. I note that
no COg determination was made but the pH i1s shown at 6.9
and the sulfate radical at 13.2. The water has a distinct
sulphurous odor and 1t is noticeable to taste and smell at
consumers' taps. I think possibly we can check the corro-
sive action within the pump itself by introducing a small
quantity of milk of lime every time the pump 1s thrown out
of operation. My suspicion is that the corrosion above
water line is caused by released gases and I do not know
whether creating a circulation of air above water line would
be worth while or not. I think it 1s going to be necessary
to aerate the water before discharging into the system to
remove the objectionable taste and odor, but I would like
to get your reaction to the progressive corrosion which
seems to be taking place in view of the availlable analysis.
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& A T Yours very truly,

/94" HOWARD R, GREEN COMPANY
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HoOWARD . G=ie:EN CO
CONSULTING ENGINEERS
208-210 BEVER BLDG.
CEDAR RAPIDS, IOWA

February 8, 1941

Mr, Hs A., Heerther, Mayor
Atkins, Towa

-

Dear Vr. Heerther:

The duy before yesterday I received from Dr. Hershey of

the 2tate Geologlical Survey a further report on the Atkins
water. I think it would be well to review in a prelimlnsry
wey what the situation i1s. To say the least, 1t is puzzl-
ing and before we make any definite recommendations to you
I want to get some prices on equipment and to study into
the rather mysterious situation further.

You will remember that we had samples of the well water
which had stood in the discharge column of the pump over
night analyzed as well as water taken from the pump after
fifteen minutes of operation. We did this for two purposes.
We wanted to compare the analysis of the water itself and

. also to get an sanalysis of the sludge which was discoloring
the first water pumped.

Our theory 1s that, due to the fact that the [irst water
pumped is discolored and clears up afterwards, the water is
perhaps attacking the metal work of the pump and discharge
pipe during a perlod of ten or twelve hours retention in

the plpe. If this 18 true I cannot see why the water pumped
out in the mains may not be having the same effect on the
iron pipe of the distribution system.

You will remember that we had an enalysis made February 25,
1939, that is, about two years ago when the well was first
operated, and there have apparently been some changes 1in
the quallty of water secured from the well. The total
solids have lncreased from 415 to 532. The alkalinlty has
decreased from 414 to 370. The alkalies as sodium have
decreased from 65,6 to 54.5. Calcium has incressed from
71.5 to 82.9. The pH or acidity of the water which stood
at & pH of 6.9 has been eliminated and the pH 1s now at the
neutral polnt of 7.0. The iron has greatly increased from



Page 2 February 8, 1941

0.3 to 1.1, The Fluorine has decreassd from 1.0 to a
trace, The chlorine has increased from 3.0 to 7.0, The
sulfate (bo ) has inereased from 13,2 to 102,9. The bi-
carbonate nag decreased from 505 to 451. The hardness has
increeased from 283 to 345 or from 16.5 greins per gallon
to 20.1 grains per gallons All of the foregoing numerals
epply to parts per million.

After the pump has been in operation for fifteen minutes or
mere the water 1s clear but the water which has been
retained in the discharge column over night is cloudy.
Water siphoned off the top of the sample jug after standing
shows total solids of 435 which 1is only slightly greater
than the sample taken two years ago. The water 1s still
neutral as to acldity, %Tthe pH standing at 7.0, the calecium

and 1 'wos*“. are PC’”CCﬂ. The iron has practically dis-

appeared, The sulfate has dropped from 102 to 31 parts per
) " " . 3 3 a9 . i Y e pe B &8 b M - ' ’

million and the hardness has decreased from 20.1 grains to

®. O o 2 o
Ve L_‘I'L.L 15«

In a preliminary way I would say that it will be necessary
to remove the dissolved gases from the water and to aerate
it and to follow that treatment by flltration. We will,
therefore, try to get some equipment prices immedlately and
make a definite recommendetion and report to yvou at the

h“Ll*ssu possible date. 1In 1 if any of you

ould be in Cedar Rapids I 'i1l e glad to discuss the
matter with you further. However, 1f you prefer that I
come out for a meeting of tVe council, I will be glad to
do so although I would rather wait until we have a.little
more definite opinlon.

‘Yours very truly,

r 1" 4 REWTN OAME V:;'y\:*‘r
4
HRC oV Ser 3 foiee?”
HRC ¢ V B e /_.......
™ 4 4 ernah
cc S ‘. . C f'ouey 5
I'ne Dorr Compsany

P.®. I forgot to state that Dr. Hershey's examination of
the sludge which settled out of the water was that it was
40% calcite (pure limestone) and 602 limonite (iron oxide).
The calcite was in crystal form and its presence 1s hard

to explain.
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In Cooperation with U. &. Geologicsl Survey
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Production dute:

Static depth to weter

Date

Pumping level
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Specific capacity, _Z.pem. per ft. dravdovm; Temperature. ' A OF.,
Pump data; Tyne pamp o liesle s Column Dia. & Length

Cylinder or bowls: Dia.__ Length Suction nipe

Pover D Adrline

Estimeted rate of oroduction: s gsDem. fOT 24 hrs. a day

Use of water b llg LRy
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Insoluble matter

L1lkalinity (ileo)

Alkslinity (Phn)

pH

F6203+ Hn203+A1203
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Calcium
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e

Iron (unfiltered)
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Chloride
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Bicarbonttie

Herdness (ppm)
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Laboratory data:
Sample range

Semple stornge loecation
Ho. dunls. & cond.

Bo. spls.

Spla. prepared by

Driller's log and cond.

Insoluble residues:
itierosconic study

Gen. log

Vinshed range by
= cxrellont
Preoared by Studied by Strip log
. < strip log Lomdner 193 S Miften Ftlauilcing 1942
Correl. by Cardne i
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REPORT ON CONSTRUCTION AND CHARACTERISTICS OF
KUNICIPAL WELL
Atkins, ITowa
Section "A%, Munieipal Yaterworks System
Dogket Iowa LlE04-F

Owner: Incorporated Town of Atkins, Jowa

Engineers: !Noward R. (reen Company, Cedar Hapids, Iowa

General Contractor: Dlan Christensen Const. Co., Cedar Raplds, Iowa
“ell Driller: Chas. D. YNolan, Cedsar Haplds, Iowa

'Entu drilling was started: December 24, 1038.

Date drilling wes completed: February 21, 1939.

Total depth of well: 456 fest

Finished inailde diameter uniform at 10%; casing upper 103 1t.
using 10" genuine wrought iron set in neat cement grout; outside
liner upper 90 f£t., inside dlameter 14.85 inches. GCeneral des~-
eription: HReference 1s hereby made to the attached graphical
log of the well showing the dates, depth, dlameter, casing loca-
tion and formations penetrated. 4ha aurface drift at this point
consisted largely of layers of ¢lay, sand and gravel well satur-
ated with water and n{mxhuh one hundred feet (100') deep.
The statie water leve durin§ this period of drilling was in the
neighborhood of nine feet (9') below the surface of the ground.
¥hen the well had been drilled at a Alameter of 15" to the top of
roeck and the outside liner of nominal 15" dlameter had been set
to rock, the inside ecasing of 10" genuine wrought iron was set
and temporarily sealed at the bottom with elay., During the bal-
ance of the drilling operations the statlic water level between
the inalde and ocutslde casings remained stable but the atatie
water level within the 10" hole dropped to a range of from sixty
(60') to eighty~seven (67') below the surface.

The designed depth of the well was three hundred feet (300') and
when this depth had been reached a balling test wes run to deter~
mine the productivity of the well at that point, The well wes
balled at the rate of fourteén (14) gepems but the draw.down was
extreme and the specific capscity waa in the neighborhood of one-
fourth (1/4) gallon peor aimuce per foot of draw downs Therefore,
drilling was ordersd continued and when a depth of approximately
four hundred feet (400') had been reicled Indlestions of an
increased flow of water wers noted. 7The drilling wes eontinued to
the final depth of four hundred (ifty-six feet (456'), the forma-
tion at that point being soft limestone. A displacement type of

“1ﬂ



teat pump was installed designed to ve operated by the drilling
ria’. The working barrel was 6" inside dlameter. The statle
wa level was eighty~five feet (85') below the surface., The
pump eylinder was set one hundred forty-six feet (14€') below
the surface, A one~fourth ineh (1/4") air pipe with altitude
goage calibrated to read in feet was installed with its open end
one hundred forty-six feet (14€') below the surface. The
initial reading on the altitude gapge under statie conditions
was sixty-one feet (€l'). The suction inlet of the pump was
one mndred rifty~two feet (158') below the surface. The pump
was callbrated by displacement tests as follows. One hundred
thirty-two atrokes (138) filled a two hundred sixty-twe (2028)
gallon tank, equals 1.98 gallons per stroke. A preliminary test
to determine the speciflc capaeity at variocus rates of pumping
was started st 8@ peome Fobruary 24.

After 17 minutes of operation at 36.6 gspeme the draw down was
17.0 £t uaing a specific capacity of £.15.

At 3100 peme after 15 minutes pumping at 54.8 g.p.ms the draw
down was 33.5 ft. for a specific capaéity of l1l.64.

At 3:37 psm. after a 15 minute run et 71.0 gepems the draw down
was 44,5 ft. for & specifle capacity of 1.€0.

At 4300 peme after & 10 minute run &% 80 Z.0eme Yhe draw down wes
83 f'te for a specific capaclity of 1.51.

It was therefore determined to run the twenty-four hour test at

or about & uniform rate of alxby (€0) gepeme This test was
started at 11130 pems, February 24, and continued until 11130 pem.
February 28. The number of strokes per minmute was kept as uni=-
form as possible. The pump was calibrated two additional times
during the run to cheek any alip in the eylinder. The draw
down was noted at least once each hour., A table of hourly results
i3 as follows: _

Rate of dpeciflie

& Jusping Gapaclty
12:30 aeme 41 G0 1.46
1330 aeme ad 6l l.428
2330 a.me 45 68 1.38
3130 a.m. 4¢ 151 1.38
4330 Belne 4% 62 1.358
5130 aeme 47 63 1.34
6130 @ema 4G 63 1.37
73130 a.m. 47 &4 1.36
8130 BN 48 65 1,36
9130 asme 48 65 1.36
10130 8.ms 4% o4 leS6
11330 aeme 81 69 1.35
12130 pems 51 69 1.38



Rate of Speecific
Capaclty

T Draw_Down Punping

eLIuaTy 9B
1330 pants 47 o4 1.8
2130 pams 47 4 1.,3€
S130 Pails 46 €3 1437
4130 peite 46 €3 L.37
5130 peme 4G 63 1.37
6130 Dellle 4% Gd 1,36
7130 pelta 40 63 137
83130 peine 46 [ Led%
G130 pemes 46 (] 1,37
10:30 Pellla 4€ €3 1.3%
11530 peme 40 63 137

Reecovery Test

Upon completion of the twenty-four hour pumping test the re-
covery of the astatic water level was noted by gage readings at
five mimite intervals untlil the originel stetic water level was
noted at five minute intervals. The rate of recovery was very
satisfacto r{;"nlng 74% in the first five minutes. The table of
results fol

Percent
Time Draw Down Regovary

11330 pem. 46 e

- 11186 peme 12 74%
11340 Dallle ¢ 815‘
11145 peme 7 8873
11480 pems 5 ae%
11185 pette 4 91%
12500 4 914
123505 nemse 4 91%
12110 Beme 3 047
12:15 aume 3 247
12180 aem. 3 947
12180 aem, 2 865
12130 a.me 1 08%
18:35 a.me. 98%
12140 @ - 100%

Attached hereto is & mg of the chemieal and minersl analysis
report made on a one gallon sample taken at the end of the twenty-
rg:r hour test and made by the State Hyglenie Laboratory at Iowa
City.

' Respeectlully submitted,

HOWARD R. GREENW COMPANY, KﬁGI

. ' %j@%




UTILITY VALUATIONS., RATES
INVESTIGATIONS., REPORTS

WATER SUPPLY AND TREATMENT

b SEWERS AND SEWAGE DISPOSAL

/| . ° STRUCTURES, BRIDGES., BUILDINGS
. .

4. 208-209-210 BEVER BUILDING, CEDAR RAPIDS, lowa

February 13, 1940

Dr. H. G. Hershey
Iowa Geological Survey
Lowa City, Iowa
Subj: Atkins, Iowa, Well
Dear Dr. Hershey:

I was at Atkins yesterday. You may remember my telling you
that the Fairbanks, Morse & Co. pump which was installed

in the municipal well did not come up to guaranteed effi-
clencies. At the present time they are placing a new unit
in the well. The discharge column which has been removed
from the well shows considerable corrosion above the static
water line. The pump is only operated about an hour and a
half a day so the static water line is maintained perhaps
90% of the time. On the exterior of the discharge column
below water line 1s a coal black greasy deposit. The same
conditions were noted on the exterior of the shaft tubing.
In the turbine pump itself (cast iron case and bronze
impellers) there appears to be some softening action in the
cast iron contact surfaces.

I wish you would look at your copy of the mineral water
analysis of March 3, 1939, under Your No. 130684, and see
if you can throw any light on the situation. I note that
no COg determination was made but the pH i1s shown at 6.9
and the sulfate radical at 13.2. The water has a distinct
sulphurous odor and 1t is noticeable to taste and smell at
consumers' taps. I think possibly we can check the corro-
sive action within the pump itself by introducing a small
quantity of milk of lime every time the pump 1s thrown out
of operation. My suspicion is that the corrosion above
water line is caused by released gases and I do not know
whether creating a circulation of air above water line would
be worth while or not. I think it 1s going to be necessary
to aerate the water before discharging into the system to
remove the objectionable taste and odor, but I would like
to get your reaction to the progressive corrosion which
seems to be taking place in view of the availlable analysis.
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& A T Yours very truly,

/94" HOWARD R, GREEN COMPANY
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HoOWARD . G=ie:EN CO
CONSULTING ENGINEERS
208-210 BEVER BLDG.
CEDAR RAPIDS, IOWA

February 8, 1941

Mr, Hs A., Heerther, Mayor
Atkins, Towa

-

Dear Vr. Heerther:

The duy before yesterday I received from Dr. Hershey of

the 2tate Geologlical Survey a further report on the Atkins
water. I think it would be well to review in a prelimlnsry
wey what the situation i1s. To say the least, 1t is puzzl-
ing and before we make any definite recommendations to you
I want to get some prices on equipment and to study into
the rather mysterious situation further.

You will remember that we had samples of the well water
which had stood in the discharge column of the pump over
night analyzed as well as water taken from the pump after
fifteen minutes of operation. We did this for two purposes.
We wanted to compare the analysis of the water itself and

. also to get an sanalysis of the sludge which was discoloring
the first water pumped.

Our theory 1s that, due to the fact that the [irst water
pumped is discolored and clears up afterwards, the water is
perhaps attacking the metal work of the pump and discharge
pipe during a perlod of ten or twelve hours retention in

the plpe. If this 18 true I cannot see why the water pumped
out in the mains may not be having the same effect on the
iron pipe of the distribution system.

You will remember that we had an enalysis made February 25,
1939, that is, about two years ago when the well was first
operated, and there have apparently been some changes 1in
the quallty of water secured from the well. The total
solids have lncreased from 415 to 532. The alkalinlty has
decreased from 414 to 370. The alkalies as sodium have
decreased from 65,6 to 54.5. Calcium has incressed from
71.5 to 82.9. The pH or acidity of the water which stood
at & pH of 6.9 has been eliminated and the pH 1s now at the
neutral polnt of 7.0. The iron has greatly increased from
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0.3 to 1.1, The Fluorine has decreassd from 1.0 to a
trace, The chlorine has increased from 3.0 to 7.0, The
sulfate (bo ) has inereased from 13,2 to 102,9. The bi-
carbonate nag decreased from 505 to 451. The hardness has
increeased from 283 to 345 or from 16.5 greins per gallon
to 20.1 grains per gallons All of the foregoing numerals
epply to parts per million.

After the pump has been in operation for fifteen minutes or
mere the water 1s clear but the water which has been
retained in the discharge column over night is cloudy.
Water siphoned off the top of the sample jug after standing
shows total solids of 435 which 1is only slightly greater
than the sample taken two years ago. The water 1s still
neutral as to acldity, %Tthe pH standing at 7.0, the calecium

and 1 'wos*“. are PC’”CCﬂ. The iron has practically dis-

appeared, The sulfate has dropped from 102 to 31 parts per
) " " . 3 3 a9 . i Y e pe B &8 b M - ' ’

million and the hardness has decreased from 20.1 grains to

®. O o 2 o
Ve L_‘I'L.L 15«

In a preliminary way I would say that it will be necessary
to remove the dissolved gases from the water and to aerate
it and to follow that treatment by flltration. We will,
therefore, try to get some equipment prices immedlately and
make a definite recommendetion and report to yvou at the

h“Ll*ssu possible date. 1In 1 if any of you

ould be in Cedar Rapids I 'i1l e glad to discuss the
matter with you further. However, 1f you prefer that I
come out for a meeting of tVe council, I will be glad to
do so although I would rather wait until we have a.little
more definite opinlon.

‘Yours very truly,

r 1" 4 REWTN OAME V:;'y\:*‘r
4
HRC oV Ser 3 foiee?”
HRC ¢ V B e /_.......
™ 4 4 ernah
cc S ‘. . C f'ouey 5
I'ne Dorr Compsany

P.®. I forgot to state that Dr. Hershey's examination of
the sludge which settled out of the water was that it was
40% calcite (pure limestone) and 602 limonite (iron oxide).
The calcite was in crystal form and its presence 1s hard

to explain.



