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Contractor _/Agsm7s Well Co. Address __
Drillers
Driliing dates foelea ; g plered A ;/:',
Vell data: S5 4
Elevations: Drilling curb_ /4 .. feet; Land. surface ‘ feet
Determined by
Topographic position
Total depth: Reported o feet; Measured feet

Drilling. method

e ]

Hole and casing data

(Give amount, elze, klnd, and depth of all ca51ng, type and

L';.«A 2 .,,' 3 ”[4 7o - s
pogltlon of sealu and packerg, cemontlng, now f1n17hed——perforated plpe, screen,

-

gravel pack, open hole, ote. )

o shove :
Original depth to water __ /&7 &  ft. below __ L4~ Date __ 7-3/ -3¢

Original clevstion of water level _ ft.; Source of data

Sources of water: Principal s ; Others /W cous

ort 4



Production data: Date

Static depth to water __ /57 ¢/ ; Measuring point
Pumping level 3 gyl at #3 g.p.m.
Z _':"[I :"x”

Yoecific capacity .8

g.p.m. per ft. drawdown; Temperature

Pump data: Type pump , : Column. Dia. _ Length

Cylinder or bowls: Dia.

Power

Length

3 Airline

; Suction pipe

Estimated rate of production:

Usc of. . water. .

g.p.m. for

hrs. a day

WATER ANALYSE
Plers ot ot 67/4 32_

S (in parts per million)

Date zampled »Qﬂy 5,1? 2, /9.3¢€ 5F¢7f 10, /73 4
vampled by s jont AL Teaty WP Mark
Totael solids LR i R Dl LIl O
Insoluble matter BRI 43. 2 (26. 0
Alkalinity. (Meo) 0.0 S VT R 1 W)
Alkelinity (Phn) P TN RN SR~ Wt -
oH s 7./ o
F63203+_Mn203+A1203 (2.0 (5 ) A
Alkeli as sodium 36:(a £23.08 ___G0.85%
Calcium 3)2.3 e /04.38S
Mesnesium 7+ o 29 /b A BT 5)
Iron (unfiltered) L 5¢C 2.9 =
Mengeanese 3. 5¢ o,&a .... 2-909
Nitrate 6.0 6. £9 0. 29
Fluoride 4.9 .5~ d.o
Chloride 20,0 ¢4.0 2, o ,
Sulphate 067 279. 6o £330 - 20
Bicarbonate 5 Sebis B Bl slerers
Hardness (ppm) I8 4/6.0
Hardness (gpg) - 70 i
Remarks o
Laboratory data: i L . ~zample storage location
rample range T R o N @Bl 95" No. dgpla & cond. 5?7;0 #g £.
Spls. prepared by ; “Viashed range O LAY
Dritler's log and cond. Yes
Insoluble residues: Prepared by utualnd by ___otrip log
Microscopic utudy GQL[ c2144u stzlu log /73¢& C:ZLJA wleg, 2y,
Gen. log A AL (Qx&m‘rxﬁ¥ﬁzwﬁ-/7% Jorrel.. by szal,q 0/
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RAGMUSSEN BROS. WELL CO.

Sioux vity, Iowa

Larchwdod City well

Curb ZElevation 1475 rt.

Well was started June 1 and completed August 1, 1936,
It is 960 ft. deep measured from top of 8" pipe to bottom or bore hole.
The well is cased with Y" standard black pipe 8o 1lbs. per it. from 0 to
30318", 6" standard black pipe extends irom 344'9" to b33'0", making a
lap of 9' between 8" and 6" pipe. 4 6™ hole was drilled through sandstone
to a depth or 60", and 39'7" of 43" black periorated pipe was installed,
making & lap of 13' between 6" pipe and 45" pipe.
Pumping test produced 43 g.p.ms I0r 20 hours with a drawdown ot bd', and
b4 g.pe.m. Tor 6 hours with a drawdown oi 67'.
Static water level - 187 1't,.
water temperature 56 degrees,

J62

Wi oo

"4
Driller's Log of Well

o' to 15 - ‘Yellow Clay
1ot to 35 - Blued Yellow Joint ¢lay
3o to 40 - Yellow Clay
40 to 43¢ - Yellow Sandy Clay
48' to b2 - Bluish Yellow Joint Clay
be' to DA'6" - VYellow (Gravel & Clay
92'6"to 8o - Yellow Sandy Clay
85' to 97 - yellow yravel & Clay
97 to 125¢ - Blue Clay
120 to 134* - @Greyish Blue Clay
134 to 190! - Yellow (lay & Rocks
190 to 220! - Blue Clay
220" to 240 - Black Sticky Clay
240" to 280! - Fine Sandy clay, slue
280' to 291'6" - Fine gray Sand
29116403923 - Small Streak of Sand Clay

292' to 319' - Find Sand - Water Levek 200' Below Surtace
319' to 324! - Gravel & Rock

324" to 326'. <~ Black Clay

326' to 58" - Hard Black Shale

588! to 560! - Sandstone, Dirty & Hard

; Comy fo £C. /fé’//-?’l”/ (4"(11’Er-//‘rr04/ /«/// La J//I/JI



IOWA GEOLOGICAL SURVEY o
Generalized Log Based on Detailled
Description of Drill Cuttings

Name of Well: P uﬁfvisod, s n TR Survey No. W-_g09
Drilled by: pasm.ssen Bros. lell-Co.,Sious D2te Julpuiugust 193 g

Total Depth: ggg _ft;Curb Elevation; Ei&; ft;Static Level: jgu o ft.
Casing Data: .

to 5&91 overlapping él pipe 131,

Pump and Screen Data:

Pumping Test: g Hours Min; Gal. Per Min. g2 4;Drawdowngg, 7ft. in__ g min,
Temperature: Water 5605%3%%1{&‘1‘31?‘6’99%‘6%&%% F., August 2,1936,1330 p.m.

No. Rock Unit Thick. From To
. (Feet)
RECENT
l. Soil and loess--sandy and silty - 8 0 g
PLEISTOCENE
2. Sand and gravel with mixed silt 27 8 35
3. Clay, yellow, with medium coarse sand and
pebbles} gypsum fragments 5 35 40
4. Sand and gravel, with some mixed eclay 8 40 48

5. Clay, yellow, with sandy and bouldery material
and thin zones of sand and gravel at 52 £t.

. and 60-75 ft, 37 48 85
6. Sand and gravel, coarse, some clay mixed 12 85 97
7. Clay, gray, wnoxidized and unleached with few :
pebbles and sand mixed 37 97 134
8. Sand and fine gravel 11 134 145
9., Clay, yellow, mixed with sand and gray clay 10 145 155

10. Clay, gray, unleached and wnoxidized, mixed
with sand and gravel between 165-175 feet 35 155 190

11, 8ilt and clay, light gray, thin streaks of sand
and some pebbles mixed with clay 30 190 220

12, 8ilt and fine sand, some glaelal pebbles, thin

streaks of clay. Come brown organie material
220230 50 220 270

Notes: Producing formation: Upper Dakota sandstone. The sand was not
screened or cased during pumping test.

Date: Pabruary 4, 1937.



W-0409 (Revised)

s tio ' Thick. From

13. Sand, medium~fine grained, angular to curvi-
linear, water worn, wide variety of accessory
minerals; contains snail shells. Becomes
coarser below 310 ft. Contains water of high

mineralization 47
14+ Sand and gravel, water worn grains of guartz
and accessory minerals : 7
CRETACEOQUS |
C e embe

15, Shale, light gray, calcareous, thin-bedded; con-
tains small light buff calcareous pln-head
globules, possibly foraminifera; fish remains
405-415 f't. 101

Greenhorn limestone and shale member

16, Shale, light to dark gray, very calcareous and
marly in zones; greenish zone 435-445; many
fish remains and chalky material 440-445 20

17. Limestone, buff, medium to coarse erystalliine;
interbedded with light gray calcareous marly
shaly. Many fossil fragments, oysters, forami-

nifera, and fish scales and teeth _ 10
18, Shale, like gone 16, very calcareous ' 10
G 5 e me |

19. Shale, light to dark gray, calcareous, clay-
like, siltstone zones, pyritic and with some
black carbonaceous material 30

Dakota sandstone formation

20, Shale, 1light to dark gray, very slightly to non-.
calcareous, clay-like, thin coal streaks 495~
500 and 505-510; becomes siltstone 516-518 23

21l. Sandstone, fine-grained, gray color, micaceous,
glauconitic; thin interbedded with siltstone
and shale 518-525 and below 555 37

22. No sample, reported by driller as fine sandstone
mixed with siltstone and shale 5

(Bottom of Dakota not reached.)

2
lo

270 317
317 324
34 425
425 445
445 455
455 ~ 465
465 495
495 518
518 555
555 560 T.D.
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Whrite carbonatfc Fharr cbove, Muck nrore /Jyl‘/r"¢ (er A/or.:a:'r"'c) Fhar
@bove. One small Fragment of 9tz scen.

T0J R 5 - .
ot 470 Shale-dark groy, calc., containing LFF/e white carbonate

0 . 4
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See Jjote oL\
TOWA GEOLOGICAL SURVEY b g 5/7
Generalized Log Based on Detailed
Description of Drill Cuttings

_Name of Well:  Larchwood No, 1 Survey No. W-0409

Drilled by: Rasmussen Bros. Well Co.,8loux Date July-August  ,1936

Total Depth: 560 __ ft;Curb Elevations Cri%ms ft;Static Level: yjap.z ft.

Casing Data-_junuxummu_sa:z1ns1,B__za,3551a!;_ﬁ__ﬁﬁélal_:n_ﬁzz~5_;_~_~

perforated 43" 520'S5" to 560!, overlapping 6" pipe 12!,

Pump and Screen Data:

Pumping Test: _ g Hours Min; Gal. Per Min._4g,4;Drawdown_gsgft.in_gg min.

Desg;ipﬁion of Formations )
No. Rock Unit Thick. From To

(Feet)
1. Bsﬁﬁ?f and loegs--sandy and silty 8 0 8

g;eégggggﬁg
£e nd and gravel with mixed silt &7 8 a5

3. Clay, yellow, with medium coarse sand and

pebblesj gypsum fragments 5 35 40
4, Sand and gravel, with some mixed clay 8 40 48
5. Clay, yellow, with gandy and bouldery material

and thin zones of sand and gravel at 58 ft.

- and 60-75 ft. 37 48 8B

6, Band and gravel, coarse, some clag mixed 12 88 a7
7. Clay, gray, unoxidized and unleached with few _

pebbles and sand mixed a7 87 134

8., Band and Tine gravel 11 134 145

2. Clay, yellow, mixed with sand and gray clay 10 145 155

10. Clay, gray, unleached and unoxidized, mixed

with sand and gravel between 165-175 ft. 35 155 190
11, 811t anmd clay, light gray, thin streaks of sand

and some pebbles mixed with clay 20 180 220
12, 811t and fine sand, some glacial pebbles, thin

streaks of clay. Some brown crganic material —

£20-280 50 £20 £70
13. Sand, medium-{ine grained, angular to curvilinear,

water worn, wlde varlety of accessory minerals;

contains snail shells, Becomes coarser below

210 ft. Contains water of high mineralisation 47 270 37
14, Band and gravel, water worn grains of quartz

and accessory minerals. 7 217 324

2 g ray calecareous, thin bedded; con-

tains suall ltght buff calcareous pin-head »
globules, possibly foraminifera; fish remains

405-415 ft. 101 384 428

15.

Notes: Produeing formationt Upper Dakota sandstone. The sand was not screened
or cased during pumping test. Accurate measurements of 8 and 6-inch casings
not available at this time. '

V4 Cop o L SResmrarn Cudac:/man/ /9/4//,/; "z//“‘—/'jf
Date: October 1%, 1936. /



Larchwood Log Cont.-Page £

No. RockUnit | Tdere o lo

g dar gray, very calcareous

and marly in zones; greenish zone 435-445;

many {ish remalns and chalky material

440-445 ‘ 20

17. Limestone, buff, medium to coarse crystallinei
interbedded with light gray calcareous marly
shale, Many fossll fragments, oysters,
foraminifera, and fish scales and teeth 10

18, Shale, 1ike zone 16, very calcareous 10

5 ] AT gray, calcareous to 498

below which becomes darker, pyritiec, silt-

stone zones and thin streaks of coal and
carbonaceous materialj coal very prominent

at 495-500 and 505-510; becomes siltstone

with thin streaks shale 516-518 ft. 53

20, Bandstone, fine grained, gray color, micaceous,
glaunconitic; thin interbedded with siltstone

and shale 518-525 and below 555 37
21, No sample, reported by driller as fine sandstone
mixed with siltstone and shale ts)

485

445
455

485

518
565

445

455
465

518

555
wo T. DO



IOWA GEOLOGICAL SURVEY
Generalized Log Based on Detailed

Descrip%&P%Cuttimgs
Name of Well: Larchwood No. 1 Survey No. W- 408
Drilled by: Rasuussen Dros. m Date W net ,193 © B

87,7
sy e SRR, S Sy sy S KL e b
> B6oY, GveTIETINE SY Tipe-13t

Pump and Screen Data:

Pumping Test: 8 Hours Min; Gal. Per Min. _ﬂgi,Drawdown5£g7ft. in__ 20 pmin,
euperatures tey m i@l vp Sugust 2 ii;h
* - es%rip on of Formations e 039 G ase

No. Rock Unit Thick. From To
- (Feet)
RECEST
1, &oi1 snd loess--sandy and silty 8 . "
2. Sand and gravel with M silsy ' v & 35
3s Clay; | with nedium coarse sand and _
" ng fraguents 5 35 QK
&mmmz,ummmlw 8 40 48

with amndy and bouldery material
< | & g e o0 SenS sk Erevel ot 53 D%

miwrs k3 48 85
$. Band and gravel, coarse, sowe cloy mized 12 & 9
Clay, gray, wmoxidl and unlecohed with
b ¥ < By g A s er am
8, Band and fine gravel 1 134 S
9. Clay, yollow, mixed with cand and gray clay 10 148 158

§ sy, Wileached and woxidized, mixed
i L gravel between 165-175 foet 35 155 190
1l. sut and w light w, mn streaks of sand

th oluy | 30 190 220
12, 841t and fine sand, sons mx pebbles, thin
of s SRR or ¢ ma
W#W w— —— 50 220 27

soresned or essed
Dater Pebruary 4, 1937.

Notes: mm rmﬁmi m Mau sandstone. The sand wus not



W-0409 (Revised)

~
e

2

13+ Sand, medium-{ine grained, angulsr %o curvi-
linear, water worn, wide variety of aceessory
minerals; contains snaill shells. Becoumes
coarser below 310 ft. Contains water of high
mineralization ‘ ‘ ' A7

1. BSand and gravel, water worn grains of quartz ‘
and accessory minerals 7

15 Bhale, light gray, ealcareous, %hin—bodded; Con-
taing small t buff ecalcarecus pin-~head
glabnlusg possibly foraminifera; fish remains

405-415 101

16, Shale, light to dark gray, very calcareous and
miy in zones; uomisfx zone 435-445; wmany
fish remains and chalky material 440-445 20

17. Linestone, buff, medium to coarse ¢rystalline;
intezhoaded with light gray calcarecus wmarly
shaly. HBany fossil fragaents, oysters, forami-
nifera, and fish secales and teeth 10

18, Shale, like zone 16, very calcareous 10

19« Shale, light to dark gray, ealeareocus, clay-
like, siltztone zones, pyritie and with sone
black carbonaceous mater 30

20, Shale, light to dark gray, very slightly to non-
* caleerecus, clay-like, %hm goal streaks 495~
500 and -510; becomes siltstone 516-518 23

21. Sandstone, fine-gralned, gray color, micaceous,
glaueord i tuln intorbedded vith siltstone
and shale 518-525 and below 555 37

22+ No sample, reported by driller as fine sandstone
mizxed with siltstone and shale 5

{(Bottom of Dakota not reached.)

27

317

324

425

445
455

465

495

518

355

317

324

425

445

455

495

518

555

560 T.D,



UNITED STATES DEPARTMENT OF THE INTERIOR
Geological Survey

Water Resources Division JLocal Well No.

[00 ~97w/ - 30 CAAA

Aquifer Code(s) 1< f)/
Wa.ter(;zp\;f.)lity Owner's Name_LApcH Vo0D » ITA.
W Number QH092
Card Q
- : I D —
State: Louwun l, .2 County: L YON 5@. Town: __ L AR(H\/00>, 74
4
Latitud Longitude M D Y
T T T 1 1 T Seq. T T Y
Well No. [YI131217]/ISIN| [01216]{Z!612! ||No. |/ | Date |(012]310|316
11 12 18 19 20 25
Sampiing T
Dep-h S10 12| mype 1] kx10® | i L7/ ] | Temp.°F|_1\5]C
6 29 31 35 36 38 39 41
T T T T T
S10 . Ca [lol4 Mg 36} Na ell i x . C
42 44 45 49 50 53 4K 54 58 o9 ol
i ' Source No.
HCO3 12123 COs S04 2{31%, | o S19] 3 X
62 65 66 67 68 72 73 78 79 80
Card R
Duplicate Columns 1-25 from Card Q
T T H ' T !
F 0l NO3 12| PO4 Ol8|m | L\l s FFe 16
26 28 29 32 33 35 36 38 39 41 42 45
T r T 1 T
Mn 0l cu | Lofpbd Zn |4
46 49 Sggids S2 53 54 S5 57 Hardnﬁss
on
Determined I Calc. Ca,Mg L/ / % Carb. / 710
S8 63 64 69 70 73 74 77
Color No. K
78 79 80
Card S
Duplicate Columns 1-25 from Card Q
I T Alk. as 7l o Free l
Br . i CaCos 214 CO» SAR :
26 28 29 31 32 35 - 36 38 39 41
42 44 45 47 48 50
Alpha r Bet/:a Ra/ U/ :
pe/1 (pc/1) (pc/1) (ug/1) .
( / ) 55 57 58 60 61 63 64 66
No. S
80
Recorded by: ). AHRONSsN Punched by: 7 Date:

Published:



UNITED STATES DEPARTMENT OF THE INTERIOR

Geological Survey
Water Resources Division ILocal Well No. [00-47\%-30 CA4g
Aquifer Code(s) KID)

Owner's Name__ LATCHVOD, T4 .

Water Quality

ppm)
( v W Number o Y09
Card Q
- T
State: Jj;:uﬁ 1/ :-Z' County: [ NYON I b ': o Town: L ARLNVOOD TH.
3 4
rj]'&titlud . 1L'Uide - Seq Ml D] Xl
Well No. Y13/ Z!7[]ITIN| [0i216]216|21] |No. (/]| pate |Q1Y][012]%i3
11 12 18 19 20 25
Sampiing T
Dep*h C161Z | rype /] xx108 |__{/10[210] pu [ 715 ] | Temp.°F
3 29 30 31 35 36 38 39 41
i T T T T
S105 ! Ca 12114 | Mg 73,1' | N 216l x|l /)
42 44 45 49 50 3 54 58 oY ol
. : Source No.
HCOs 21 015} cos L_1O] so, SIS1Yy | plsy 3] (&
62 65 66 67 68 72 73 78 79 80
Card R
Duplicate Columns 1-25 from Card Q
¥ 1 T f I T
F [} O NOs S/ pog | IB I ,’ L\l I 1 Pe V4
26 28 29 32 33 5 36 38 39 41 42 45
T r T f T
Mn Ol cu | L ooy Zn L&
46 49 Sggids o2 53 54 55 57 Hardnﬁss
oIl
Determined ?9 I17 Calc. Ca,Mg 41712 Carb. 2{z|°
58 63 64 69 70 73 74 17
Color No. R
78 79 80
Card S
Duplicate Columns 1-25 from Card Q ’
T Alk. as Free
Br L s CaCOs Z1S10]  cos SAR )
26 28 29 31 32 35 - 36 38 39 41
RSC ass |4 B
42 44 45 47 48 50
Alpha l— Beta Ra U }
(pe/1) (pe/1) (pc/1) (ug/1) >
55 S7 58 60 61 63 64 66
No. S
80
Recorded by: ). AARONSON Punched by: ol Date:

4

Publishead:



UNITED STATES DEPARTMENT OF THE INTERIOR
Geological Survey
Local Well No._[00 - 47w~30CHAA

Water Resources Division
Aquifer Code(s)__KID]

Water Quality Owner's Name_LALCHWOID, 7T A.

ppm )
(ppm W Number 0402
Card Q
I T H
State: | owa lL:g County: L Yo 3610 Town:_ LARCH 00D . T A.
: Latit';ud . itx}d . Seq N{ DT Xl
Well No. |H13| 27/ 'SIN] (019161216128 ] {No. |/ | pate [018|812|316
11 2 18 19 20 25
Sampiing T
Dep*h S1612 ) rype L 1] xx10® x pH |41 Temp.°F || $16
28 29 50 3T 35 38 38 39 41
T T T T T
S105 4 Ca [/ b 4 | Mg 21921 Ne ] 10131 K &
472 44 45 49 50 53 +K 54 <+ 58 oY oL
, , Source No.
HCO3 ST 2] cosL_19] s0, 21 8]0 | o AN s 9
62 65 66 67 68 72 73 78 79 80
Card R
Duplicate Columns 1-25 from Card Q
T T T ] T ] T
F 15| Nos i2) ro (0L | I8l 4 1L b | e 19
26 - 28 9 32 33 5 36 38 39 4] 42 45
T v T |
Mn Qi cu | LoIvd Zn |4
46 49 Sggids 52 53 54 S5 57 Hardness
Non F
Determined Tg 2 8 Calc. Ca,Mg L/ [ / Carb. I O
58 63 64 69 70 73 74 77
Color No.
78 179 80
Card S
Duplicate Columns 1-25 from Card Q _
T T Alk. eas — Free
Br | : :] i CaCOs 21516 co. SAR o
26 28 29 31 32 35 - 36 38 39 41
RSC ABS 1 l
42 44 45 47 48 50
Alpha E Beta Ra U :
(pe/1) (pc/1) (pc/1) (ue/1) .
55 S7 o8 60 61 63 64 66
No. S
80
Recorded by:,DAA AR oSN Punched by: 7/ Date:

Published:




IOWA GEOLOGICAL SURVEY
Water Analysis Comparison

¥ M.

Town:_ . County:  gj.ux Location: Sec. T. N., R.__ _W.
Owner: Contractor: . Date Started: ___
Well Wumber or Locatiom | bhdong T mo%me M mHmW<Hhhm \MMfmwamﬁ j HOSTETS 3 mmHHlnEwmm
Depth of Sample . _iT. D, 30" T.D. £1! T.D, 416" Vilew [Dug)  T.D. 3Z' | T.De%4800L
Formation Source (Pleidd v, | Alfuk e o volley | Ploisl- DhedrZ) i oeizteNr Zln) 2t i, allon | Pess 2 Giokos 7|
Water Level Below Curb o Loess ) ~ 7 Whse) /= L
sov=—tempred . L Llewton 12767 /4002 1451 U+ | 12477 (£330 |
ampled by Mr. Mark Mr. Mark Mr., Mark Mr, Riala | Mr, Mark [Mr. Merk |
Date Sampled June 23,1984 Sept. 13,1935 Sept.13,1934 Aug, 24,1934 Seot,13,1934[560t . 15,105
Totzal Solids 747.0 477 .0 £503.0 526 .0 1047.,0 £2667.0
Dissolved Solids 747 .0 477.0 £509.0 -526.0 1047.0 2667.0
Insoluble Matter 16.5 3l.2 51.4 £2.6 12.0 £3.4 M
Alkalinity (MeOQ) £86 .0 £68.0 258.0 248.0 312.0 344,0 ;
Nitrite mz‘omv Tr. 0.001L Tr. Tr., 0.02 ¥ 11._m
Nitrate (NOz) 8.0 4.0 0.0 4.0 12.0 | 0.0 |
Sodium{Na) & Potassium(K)¥* 49,6 2.1 235.2 17.8 43.6 [ £53.7 i
Calcium (Ca) 142.0 87.6 278.9 107.8 175.4 64.1 )
Magnesium (Mg 42,0 28.9 135.8 29.7 50.4 171.0 “
Iron (Fe) - - B —— - S { o ——=
Iron (Unfiltered)*¥ 0.5 0.1 5.0 0.1 | Q.9 2.0
Mangancse {(in) -4 0.08 0.3 0.06 i 0.1 [
ATuminum (A1) 1.2 0.4 0.5 1.2 0.9 2.0 |
Fluorine (F) 1.0 Txa 1.0 0.0 Tr. Tr.
Chlorine (Cl) 27.0 7.0 25,0 11.0 70.0 24,0
Sulphates (S04) 221,71 107. 3 1333.0 158.1 | 248.0 1446.0 !
Bicarbonates (HCO3) AT .5 396 .9 476 .8 302.6 380.6 412.7
Phosphates (P04} 0.04 0.02 0.14 0.06 | 0.2 0.07
Borates {B0z) 0.5 1.0 5.0 0.8 o 8.0
Calculated Hordness® #¥ 521.0 338.0 1282.0 3921.0 645.0 1568.0
Water Lab. Number i 848192 834 36 { 88438 . 87443 I 38439 | 88437

*Na & K not separated, calculated as Sodium(Na): #*Includes iron precipitated or flocculated after
sample collected: ¥*##Calculated as CaCOz.

Completed Depth ft.; Final Static Water Level ft.; Production GPM; Draw-down

ft., at GPM; Gallons per foot draw-down . Date Complected 123
Remarks:




IOWA GEOLOGICAL SURVEY
Water Analysis Comparison

w.
Town:_ County: Sioux Location: Sec. T. N, Re____ W,
Owner: Contractor: Date Started:
Well Number or Location ] medmd . \ﬁmstom WDmWNWmmmmeWdfMme nmwwﬂmomw <mhhmM‘mmwzx Center
Depth of Sample T.D. 168" . Z2 30 ()~ 45F' T1.D. 560' T, D. Z@' | T.D. BL' .
Formation Source Leislecows. | Ky Al VW o0 oo 74 LB TA | Flys .= Hov. | Lleisi= Zfv, |
Water Level Below Curb (Aansan ?) | 2ud Gransre s __@wb?\oi 2y ¢ . M
et Cord Eler /2687 | /290 % 73757t VT sz’ | /577 [#27L |
Sampled by Mr. Mark Mr. Fiala [Mr./Mark  Mpr, Mark i Mr. Mark Mr. Mark |
Date Sampled Sept 141984 ong ©4,1954 & (3o, 14,793 June 23,1934 Sept.13,1984] Nov. oo 1974
Total Solids £588.0 741.0 . __1210.0 £2443.0 i 808.0 745.0
Dissolved Solids 9911.0 741.0 1310.0 2443.0 806.0 745.0
Insoluble Matter 346 .8 32.4 11.2 24.5 .5 2.4
Alkalinity (MeO) 422.0 Z08 ., 0 274.0 £2382.0 252.0 286.0 i
Nitrite (NO9) 0.025 0.0 0.0 0.04 0.001 Tr. ;
Sodium(Na) & Potassium(K)+ 118.5 18.9 ! 143.3 230.0. 238.0 24.8 !
Calcium (Ca) 280.2 140.5 : 175.1 324.0 ~ 142.5 148.2 1
Magnesium (Mg) 163.0 47.1 220 122.0_ 37.6 47.3 :
Iron (Fe) : . — S — _ g —
Iron (Unfiltered)** 2.0 0.0 3.5 4.0 < Tr. 7.0
Manganese (im) 0.6 0.25 0.0 0.05 0.0 ! 0.55 i
ATuminum (A1) 0.0 1.3 5.0 3.3 1.0 | 1.5 |
Fluorine (F Tr. 0.0 2.0 1.0 T 1.5
Chlorine (Cl) 7.0 9.0 £2.5 £0 .0 v 12.0 4.0
Sulphates ?omu 1123.0 £93.8 537.0 1376.0 7 £31.9 SlL.2
Bicarbonates (HCOZ) 514.8 375.8 334 .3 356 .2 v 307 .4 248.90
Phosphates (P04) 0,25 U.Us 0.0 Tr. -0.08 0.1%
8.0 3.0 1.0 2.0 1.0

1402.0 544.9 520,0 13192.0 i o11.0 580.0

Water Lab. Number i 88493 87442 o347 84813 { 68441 ! 90887 _

*Na & K not separated, calculated as Sodium(Na): **Includes iron precipitated or flocculated after
sample collected: ¥#¥Calculated as CaCOgz.

Completed Depth ft.; Final Static Water Level ft.; Production GPM; Draw-down
ft., at____ GPM; Gallons per foot draw-down_ . Date Complcted 183 _,

Remarks:




IOWA GEOLOGICAL SURVEY
Water Analysis Comparison

HQ,
Town:_ County: Sioux Location: _ Sec. T. N., R._____W.
Owner: - Contractor: Date Started: ~
Well Number or Location _ Sioux m.mb“mmh £ 3 ; i - — 8 ;
Depth _of Sample T.D. 435! | 1 i |
Formation Source 5l Nebr(?) | 1 i K
Water Level Below Curb or bp.Cret w R !
How—famp¥ed ... L Zlev. /£ |
Sampled by Mr. Mark W
Date Sampled Sept 4,084l 1 o 1
Total Solids £248.0 *
Dissolved Solids 2248,0 !
Insoluble Matter PR Bed ) m
Alkalinity (McO) 378.0 ;
Nitrite (NO2) 0.0
Nitrate (NO3z) 0.9
Sodium{Na) & Potassium{K)¥* 144.2
Calcium (Ca) 242.6 !
Magnesium (Mg) 150.5 '
Iron (Fe) . —_——
Iron (Unfiltered)®* 3.0
Mangancse (Mn) 0.3
Aluminum (Al 0.5 @
Fluorine (F) 1.0
Chilorine (C1l) 7.0
Sulphates nmowu 1031.0 1 !
Bicarbonates (HCO3) 481 .2
Phosphates (P04) 0.4
Borates mmomM 4.0
Calculated Hardness¥#¥¥ 1148.0 i
Water Lab. Number 88494 : , T ‘ .

¥Na & K not separated, calculated as Sodium(Na): #*Includes iron precipitated or flocculated after
sample collected: #*##Calculated as CaCOz.

Completed Depth ft.; Final Static Water Level ft.; Production

ft., at GPM; Gallons per foot draw-down . Date Completed 183 _.
Remarks: -

GPM; Draw-down
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Drilled July-August, /1936

LAarcHwoop Weee No !
LARCHWOOD, [owA

Survey No. W-0409

Elevations, in feet, referred to sea level.
Depith, in feet below surrace.

Curbd elevation
] 14975

877’

1

1
|
|
|
J

3538" 8casing.

1200 —

1/00

N
N

7 Description

Vertical Scale 1= 50’

Soil ang foess: mixed yellow and gray [oess; calcare
Sand and gravel with mixed silt: Max./6 mm; maj. gr 4-2
mr. 1o 15, 8-4 mm. o 35 Components: quartzite, feld)
Spar_ [gneous basic rX, chert_dolomite, limestone erc
Clay: yellow, with med. coarse sand and pebbles,
Calcareous, micaceoys G

Clay: yellow, calcareous, micaceous, s//ty. Thin sand
Zones at 52’ and 60-78, Max. & mm., maj. gt. 2-/ mm.
Some pebbles. Fragments selenite abundant 75'-85°

Sand and grave/: Max. 16 mm.; majgr 8-4mm Some yellow clay.

RECENT,

Kansan

Clay: gray, unox/dized and unleached. Few pebbles and
sand mixed. Typlcal glacial! drift, Some selanite
fragments 97°-105"

Sand and fine gravel: admixture yellow clay and silt:
Sand max, 16-8 mm.; maj. grr 2~/ mm,

Clay: yellow and gray; some sand and fine gravel.
Oxldized and unleached drift with sandy gray zones.

Clay: gray, unleachsd, unoxidized drift. Mixed
With sand and gravel between 165 and 175 Max.
/6 mm.; maj.gr: 4-2 mm, and 8-~4 mm,

%: 1

M
i

iy Al
i

|

3949105335
6 casing

10 560°0" T
4& casin ;

Pum

| Contracter:

A
8

Ll

7000 ——

500

i

iii

‘i

|

i

i

STV

e T

| Silt and cay: light gray. Thin streaks of sand arnd

Some pebbles mixed wilth clay.

Ollfstone ang fine sand: light gray fo gray brown,
Clayey, calcareous, micaceous.

Ne braskan

-|/on. Contains water of high mineralizatson.

Sand': lightgray, medium fine grained. Angular to
curviltneay: Contains feldspar, ferro-magnesium,
quartz, chert, limestone. Rich in accessory mir-
erals. Contalns snail shells. Micaceous, pyritic.
Becomes coarser below 310! Shows waler abras-

Sand and grave/: sand as above, but some dolo-
miéitic limestone grains. Grave/ of warter-worn
Yariz and accessory minérals. Max. 27 mm.

Shale: light gray, cafcareous, thin bedded; s/ight-
ly micaceous, /o ritic 330°-340°, Fossil frag-
ments and chalKy limestone 340°~-345'

P

Shale: /ight To medijum gray, calcareous, thin
bedded; contains small light? buf¥f, ca/careous
pin-head globules, possi. zy foraminifera. Frobi
able fossil pelecypods, cephalopods, and frsh

teeth I75°380, 385 -395; 40545

t-]

Shale : light to dark gray; very calcareous and
marly in zones; green/sh zone 435-445. Many
fish remains and chalky material 440 -445"

Limestone: buff, med. to coarse crysralline. /nter-
bedded with light gray calcareous marly shale.

‘/;Z%l} sfcz.;‘g'/ 1@%/{76”7‘5) oysters, foraminifera, fiskh

Shale: like 425°~445. Very calcareous.

aor

Shale: med. gray, calcareous, pyritic, Thin silt-
sltone zones and fine sand lenses. T hin streaks
oF coal and carbonaceous marerial ar 480°- 490"

\

neen
h

| /Vebraskan(?)l

,-,T' Carlile

PLEISTOCENE

Shale: med dark to darkqray, non-calcareous, pynr
itic, micaceous; [nterbedded thin zeones of siltstone
Thin streaks of coal and carbonaccous material
prominant at 495-500' and 505-510°, Becomes
Siltstone with thin streaks of shale at 5/6'- §/8",

e

\

CRETACEOQUS

\

e
e

Sandstone: gray, fine jra/'ﬂed, micaceous, glawcon-
itic; thin, interbedded with siltstone and shale 5/8+
525" and below 5§55, Max. size /-2 mm, major

grains Y4-18.mm., princ. Sub. %-ty and % tole mm. "No
Sample 565-560! ' Reported as above by driller

Upper Ss, i’{é

Dakofa

8/5 —— e e
test data: Static level 1877 pelow curb. Duration of test § hrs. G.FPM.42.4 .
Drawdown 55.7"in 20 min. Producing formation: Upper Dakota Sandstane.

Srnmnles intornroted £ Inn nronareAd hu.
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Office  Copy
Dec. & (527

A REPORT ON THE
WATER RESOURCES OF LARCHWOOD, LYON COUNTY, IOWA.

Antroduction

The town of Larchwood is locsted in the center of section 30,
To 100 N., R. 47 W. (Larchwood township), Lyon County, =nd is the
extreme northwestern incorporated town of the state, This loca-
tion 1s 3% miles scuth of Minnesota and 8 miles east of the South
Dekota boundary made by the Big Sioux River,

The census figures for 1830 list & population of 38E, but
Larchwood officials state that the present population is about
480 people,

The Estherville-Sioux Palls branch of the C.R.I. & P, R.R,
provides railrocad service for the town. Iowa Btate Highway No,

8 connects with South Dakota Highway No. 38 to give & direct
connection to Bloux Falls, South Dakota, 21 miles from Larchwood,
Roek Rapids, the county seat, 1ls 15 miles east of Larchwood on
Iowa Highway No. 9. 8tate Highway No. 28 connects with U, 8.
Highway No. 18 asbout 10 mlles south of Larchwood,

At the present time the water needs of the town are served
by numercus private wells at homes and stores and by several
wells bored a2t city expense. Two wells have been developed by
the city in the park &t the west side of town, and these wells
are drawn on constantly and water hauled te the place of consump-
tions A test well bored about two years ago south of tga CeRela
& P, station has been fitted with & pump and 1is now used by a few

peaple,

RW. Wyan?, o/ty clrk  12/5/35
H Fasmuyss @m Mzre/r 13, /1936



Zopggraphy .
The major portion of Lyon County is composed of an upland

préairie with gentle slopes to the releatively shallow valleys.

The most pronounced relief of #he area iz found along the bluffs
of the Big Bioux River on the west and adjacent to the Rock River
in the eentr#l part of the county.

The uplands west of Little Rock attain an elevation of 13508
feet; the Big Biocux River level at Beloit is about 1280 feet.

The uplend at Larchwcod has an elevation between 14680 and 1480
feet. The elevation of the station &t Larchwood 1s 14865 feet,

No strongly emphasized drainage pattern has been developed
at Larchwood, The major portion of the town is on & very gentle,
almost imperceptible slope to the southwest and west, A very
shallow drainage course crosses from east to west slong the rail-
road right-of-way., Ancther drainage, the mejor one of the ares,
flows from the northeast to southwest on the west side of towm.
The total relief made by these drainage courses is less than 25
feet in the area of Larchwood,

Loess
The material at the surface is wind-deposited loess and is

known to be at least ED feat thick in several of the wells
drilled or bored on the upland divides. It is believed that a
careful check of well cuttings would show & grester thickness.
On the slopes and along a drainsge course the thickness of loess
diminishes to practically nothing if the stream has made any de-
posits of send and silt,



During seasons of abundant penetrating precipitation the
loess will yleld & small amount of excellent water. The loess
material is very fine grained, almost like & rock flour, and the
pore spaces are so smell that water travels very slowly. The
water which enters the loess is that which sosks into the soil
during ¢ rain or the melting of & snow. Recharging the loess
water reservolr is & process which fluctuates very closely with
the opportunity for water to soak in &t the surface, It is
apparent that such water will be soft and more nearly like rain
water than any other ground-water, Unfortunately, because of
the ¢lose relatiom to precipitation the wells developed in loess
are among the first to fall during a dry season, and should not

be developed for = town supply.
Geologic Formations and Their Relations to later Supply

Glacial Drift
Underlying the loess is a thick layer of glaecizl drift

composed of c¢lay, sand, gravel, snd boulders. In parts of the
drift the materiel is sorted and fres of clay, but in other
parts the materlals of all kinds are in & heterogenecus mixture.
A zone called gumbotil is of a blue or gray clay which is very
sticky and gummy and practiceally free of sand or gravel., Other
zones are yellow or dark gray to black elay with pebbles,
boulders, and sand,

Within the glacial drift the sorted sands and gravels are
the prineipal water producers, =nd in some places several of
such water-bearing zones may occur. If the bed 1s of consider-
able thickness and underlies a large ares, the amount of weter

may be very large and & supply sufficient for & town of several



-

thousand people is available. Such & bed may be recognized by
its assoclation with the yellow or blsck clay containing pebbles
end boulders or by the variety of types of rocks found in the
pebbles, That is, the pebbles of a coarse sand or gravel water-
bearing bed are of white, gray, red, greem, black, or 2 mixture
of colors and were derived from different varleties of limestone,
granite, quartzite, basalt, slate 6r sandstone, In numerous
cases there is & large amount of iron or lime cementing. the
gravel bed, and the zone may drill slowly like a bed of sandstone
or limestone,

- According to the records of the wells studlied by the writer,
there are several of the glaclal sand and gravel beds underlying
the area adjacent to Larchwood., One zone which is encountered
between 120 feet and 160 feet below the uplend level of 1475
feet produces water in many places, The depth is greater or leia
depending on the surface elevation. This zone is interpreted as
occurring at the base of the Kansan age of glacial drift.

A second gravel zone occurs about 100 feet to 140 feet lower
or & depth between 280 feet and 300 feet and usually rests on a
grey to blsck shale, The gravel bed is belleved tc be at the
base of the Nebraskan age of glaclal drift and to be underlain
by shale of upper Cretaceous age (probably Graneros formation).

The wells of Hohmsn, west of town, Groth, northeast of
town, Bontje Bros., and Hookendorn, southeast of town, sll pro-
duce water from one or the other of the glesclal gravel beds,
Alse, the town wells of Inwood (335 feet and 96 feet), Lyon



Cgﬁﬁtr, and Granville, Ireton (188 feet, old well), :nd Sioux
Center of Sioux County all preduce from the glaeclal gravels,
The analysis of the principel constituents of the water
from the various wells mentioned above, as showm on Table I,
gives a very clear ldea of the type of wmater to be expected
from the glacisl gravel sources. The character of the water
1z sueh that it cannot be recommended for publie use of even
& domestic type. Inspection of ¢olumn 10 which is an average
of the % analyses shows that the hardness, sulphete, iron,
lime, and magnesium content is beyond a reasonable limit. Such
e water would cause corrosion of pilpes end stalning of fixtures,

besides being unpleasant to drink,

Yalley Deposits

Closely associated with the glacisl drift deposits are
the materials weshed down the valley slopes and spread om the
valley flats., The origin of this material is wvarled, but in all
coses bearing on the situation at Larchwood and towns in Lyon
and Sioux counties the deposits are the latest in the geological
history of the area. Along the primeipal stroams of Ljon County
a thickmess of 40 feet to 50 Ifeget of Hﬂtﬂti&lvhﬂs filled parts
of the valley, and & recognizable valley flat has bécn formed,
These deposits are composed largely of medium and fine sand, hﬁt
layers of silt and clay asre presemnt. In & feow locations & fine
gravel has been found, At Little Rock the meterial is coarse
gravel interbedded with sand and silt.



TABLE I

Principsl Constituents of water From Glacial Drift
Lyon and Sioux Counties
{(Shown in parts per million)

e

1 2 V'8 4 5 8 7 8 8 10
Hohman Groth BontjJe 330" Inwood Inwood Granville Ireton &ioux Average
Bros. ¥Vell Center

Dissolved mow»nl £434.0 £556.0 1982.0 4009.0 2805.0 2933.0 £508.0 2E11.0 224B.0 2638.5
Bodium & Potasslum 49,8 £35.6 83.4 ~—= 1Z1.5 48,2 LE3E 118.5 144.0 130.1

Caleium 543.4 337.5 307.1 489.9 486.3 £43.9 £78.8 £80.2 £45.8 354,58
.’ﬂﬂ..u-g glm Hgnw NHQQ@ H-QUQM Hgt@ gmtm H.aim 5@00 Hglm Hﬂn%ls
Iron (unfiltered) 1.4 10,0 8.5 6.0 £.5 Tr. 5.0 £.0 3.0 4,08
Fluorine 0.0 1.0 0.50 0.5 0.0 0.0 1.0 Tr. 1.0 D.44
Chlorine 8.5 17.0 8.0 56,0 10.0 10.0 £5.0 7.0 7.0 16.96
Sulphates 1332,5 1414.5 1042.5 £:93.2 1853.0 1654,0 1333.0 1123.0 1031.0 1437.38 o
Bicarbonates 347.7 441.,0 385.3 ~——— 380,86 356.° 476 .8 514.8 481,92 416.7
mau?au&muwgw 1695.5 1407.0 1964,0 ——— 1810,0 1914.0 188£.0 1402.0 1148.0 1487.8
ated

l. Hohman well, west of Larchwood, depth 80 ft. Curb elevation 1460 ft.+. Sasmple No. 1000£0.

£. Groth well, northeast of Lerchwood, depth 410 ft. Curb elevation 1475 ft.+. Sample No. 100018,

e tle Bros. well, southeast of Larchwood, depth 275 ft. Curd elevation 1460 ft.3. Sample No. 100017.
4. ell 1 mile south of gﬂnw WK.Q.CU T.D. 3& Hﬂ.ﬂl .M;k\tna\v\\ No./oofo2 \WO\\!G\V\\M\\W\NRX\&WQ W G Warne r Omwnesr
5. Inwood well, depth 335 ft. Curdb elevation 1464 ft.4.’ Semple No. 90868, PR S AT S

6. Inwood well, depth 96 ft. Curb elevation 1464 ft.+., Sample No. 883715,

7. Granville well, depth 416 ft. Curb elevation 1451 ft.+. Sample No. 88438,

8. Ireton, old well, depth 168 ft. Curb olevation 1388 ft.+. GSemple No. 88493,

3. Sioux Center well, depth 435 ft. Curb elevation 1451 ft, Semple No. 88454,

10. Average of nine samples.



The shallow valley at the west and northwest of Larchwood
is of the type described, but unfortunstely is of a very shallow
depth and does not contaln & great thickness of sand or large
quantity of water. In case this type of water is considered for
development, very careful prospecting should be done at sites
properly selected north of the business district. No test
drilling should be done without a location approved by the writer.
Teble I gives ‘he analys«<s showing only the prineipal constit-
uents of water derived from the valley flat sourceés

Cretacegus Sands
Below the 300 to 400 feet of surfielal meterisl and glaciel

apift occurs the shales, marls, und sandstones of the Cretaceous
sylful. The shalesz are characteristicslly dark grey to blsack
in solor and are thinly bedded and compsct, DBecauss of the
smoothness of the shale and 1ts tough character during drilling,
it is frequently described as 'soapstone’., The shale contains

a relatively large smount of iron pyrite (FeSg) =2nd selenite

{2 gypsum mineral) which usually impsrts to water =sscelated
with the sands in the shale & high content of lime, iron, and

, (Columns Land 2)
gsulphates, Table III lists two analyses of water of this type.

This 18 not & satisfactory water for a é:nicipal supply.
Analysis column Ho. 3 of Table III is from & new well
recently drilled for the Oak Grove State Perk north of Hawarden.
This water is 2 mixture from sones of sand in the shale and &

sandstone zone in the lower part of the well and below the

shale. Inspection will prove that the guelity of this water
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1
Hull

Dissolved Solids 2667.0
Sodium & Potasstm £53.7

Calecium £84,1
Magnesium 171.0
Iron (unfiltered) 2.0
Fluorine r.

Chlorine £4.0
Bulphates 1446 .0
Bicarbonates 418.7
Hardness 1368.0

1. Hull, T.D. 1283 ft.

2e Qﬂﬂgﬂ nu-."qun H!Ut 560 Hﬂ'
8. Quke Grove State Park
4. Kennedy Farm vell, NW; Sec. 27, T.
5. Newton Hill farm well, S8E} Sec. 13,
6. Canton,8,D., City Well Ho. 1,
7. Uu.B. Asylum Insane Indians, east of Canton, SE} Sec.
Curb elevation 1270 ft.

T.D. 322 f%.

Curb elevation 1430 ft

TABLE IIIX

Principal Constituents of water wnan Cretaceous Rocks
Lyon and mwmun Counties
Canton, South Dakota

< 4 5 6 7

Oraenge Average Ouk Grove Kennedy Newton Canton Canton Average
City (of 1%2) 8tate Park Hill Ho.l 4isylum (of 4,5,6,7)
£443,0 2858.0 1310.0 443.0 T7T76.0 686.0 824.0 678,75
£30.0 241 .85 149.8 97.0 £11.0 194.,0 185.0 171.75
3£4.0 £94,08 175.1 45,0 4%.0 30.0 €E.0 44,75
122.0 148.5 43.0 18,0 17.0 13.0 7.0 18.7%
4.0 3e0 3+5 0.6 0.4 0.5 4.1 1.4
1.0 0.5 2.0 — — — - -
8.0 £5.0 EL+5 8.5  E2.,0 15.0 2.0 18.63 -
1376.0 1411.0 587.0 81.0 £263.0 184.0 306.0 203.5
356 & i87.85 554.3 1.0 405.0 432.0 36B1.0 B3, 75
1218.0 1343.5 BE0L.0 186.0 175.0 1g8.0 266.0 188.75

mm ?ﬁ“ﬂ uoa g*s.
Curdb elevation 1412 ft.;. BSample No. 84813,

Curb elevation 1375 ft.+. BSample No.37847.
99 N., R. 48 W., Lincoln Co. 8.D. T.D. 382 ft. Curb elev. 1385 ft,
Hbgnbmogi‘ Hsuvgﬁub ﬂnvttmlUO ntuo 50g ft. 0‘ QHQQ‘ 1500 H.ﬂh
8W corner Dakota and 9th Sts. T.D. 306 ft. Curb elevation 1260 ft.
18, T.98N.,R.48W,, Lincoln Co., 8.D.

T.D. 4687 ft.

Well data and analyses 4-7 incl., from U.8.0G.8. Water Supply Paper 537, 1920.
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is much better than that from the higher sand formations due
to the freshening affect of the lower sandstone water,

Table III shows in addition to the anslyses mentioned
above four anslyses from the Canton, South Dakota, distriet.
The water from the Canton wells is produced from the Dakota
sandstone below the heavy, black, carbonaceous, pyritie,
sulphurous shales, The water i1s commonly known as coming Irom
the "zoft water zZone." Even a casual inspection will show that
this water 1s of the best quality reported {n any ansalysis
group in this report, with the sossible excepticn of the water
from the shallow domestiec well at the northwest part of Larch-
wood,

The soft water Cretacecus sandstone zome should be encoun-
tered at a depth of between 515 und 560 feet below the surface
af the upland at Larchwood. Inasmuch &s the Canton area 1s
approximately 12 miles in & straight line from Larchwood and
Ellsworth, Minnesota, a2nd other southern Minnesota points which
likewise produce soft water are within £0 miles in & straight
line, it is believed that the soft water zone underlies Larch-
wood.

The drilling of a well to develop the Dakotn sandstone
tgoft water zone" should receive very speclal attention. Eome
of the hazards are as follows:

1, The acceptance of & water zone without eritical exem~
ination asnd analysis of water in place of the real soft water

ZON@,



£« The drilling past the soft water zome without testing
it end developing & lower water of poor quality.

&« The fallure to properly develap the true soft water
zone and to recover the desired amount of water.

4, Improper screening of the true soft water zone with
the resultsnt short life of the well,

All of the above hazards can be eliminsted by the proper
supervigsion of the drilling with & careful preservation and
examination of samples so that the exaet geclogie formation
can be identified. The proper testing and construetion of the
well can be assured by careful selection of drilling contractor,

Recomnendations
The preliminary snalysis of weter sampled by Mr. Wyant

ot Decenber £ and included in this report on Table II shows

that of the water enalyses available for the territory imme-

diately adjacent to Larchwood that the highest quellity of water

cén be obtained from @ shallow well in the thin deposits of

the small valley to the northwest of town. &4 Very careful

prospecting should be done in this area, as the analyses of

the water from the city park well and from the Hohman well

show that there is 2 pronounced variation in the quality of

water from relatively shallow depths. It is obvious that only

the best water, as shown by the well northwest of town, is

desired, and under no circumstance should & well deeper than

35~40 feet be attempted, The writer prefers to make s specific

location in the field for testing, provided this type of water

supply 1s used,
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If the shallow water is developed after proper testing,
ineluding analysis of water and pumping tests of 48 to 60 hours
durstion, then the well of the best type would be of & stabilized
screened variety or of a gravel pack veriety. Unless an espec~-
ially desirable location and character of materials, ineluding
impervious clays, is established by the test drilling, the writer
does not recommend this type of final well for the Larchwood city
water supply. ,

A second type of well for Larchwood 15 one drilled to the
"soft water sandstone zone® of the Dskota lormation, As men-
tioned previocusly, the depth below the upland surfaece at Larch-

. wood would be approximately 515 to 560 feet, This well should
be drilled snd camed, properly developed and soreened by & come
petent contractor with equipment sufficient to drill to the
~depth indicated & well of & minlmum of eighi inthes diameter
;t tbs surface, Cast lron pipe should be set to hhpnhn&&uqnni
iilﬁﬂiilﬂlt the top of the soft water producing zone, - Grdinazy
steal casin;, even though of heavy weight, would not withstand
thn-aorrostve affects of the high content sulphate waters. The
canﬁ:aatar should have suffielent proper equipment to cement
the casing at the bottom and to complete the well in & straight
and plumb position, &n order thet a guarantee can be given
by pump manufacturers fop: & satisfactory operation for turbine
pumping equipment.

A, C, Tester
Assistent State Geologist

December 5, 1935



November 30, 1835

Mr. R. W, Wyant
Security Savings Bank
Larchwood, Iowa

Dear Mr. Wyant:

The snalyses of the water samples which I took
at Larchwood last B8aturday are now available. The
results are not encouraging, but after giving the
subject considerable thought I desire to obtain
additional samples.

@ X5 ;5.9 < o/

By 45 el I am sending to you today
two e ty, one-gallon bottles. I will appreciate
your :§§ a in obtaining & sample of water from
each of- the la descx bed below. Possibly
Doﬁ%or\\ vyﬁrﬁbcﬁ L Ty &s«h:avx};:haqghin
mind the“locations t t we discu
ClL$
b There is a well about a mil 3‘%&

BontJe Brothers' farm which was es i to m
as being about 515 feet deep. I would like to
have a sample of thils water, Please check with

the owner the depth of the well zs§§gzpqg 20
depth of casing, and the level 3 Eh% er 0
’W "!M{bﬁ;ﬂﬂ mﬁﬁe Lewepy] II‘ZS g LJUg] ComgTMajow”
fJWe Ol W Ie OMEAS £O POAS
pags 3 a&a&whﬁa&g - .sat;&&te
well mommmﬁh! :\W yo

8% Jom

Wﬂenﬁ t&ﬂM % Sawyer ok
fﬂlﬁh‘d seve: on tha 8.
beli é@ b@oﬁh a"ﬂt« r;‘ %
the dity par

compare thia with the ater
Mﬁﬂ@;“}'?nnw Wnc'ﬂé pb oy fpe p« H]',

Ot. ﬁI € 20MLGCEe O ;‘*Jb I ) UR ppre
st S
Cont “g‘ L 'rﬁ‘i
care o ghfs a-

you will not obje & to t&ki"
ybively small cost. T\




December 3, 18356

Mr. R. W. Wyant
Security Savings Bank
Larchwood, Iowa

Dear Mr. Wyant:

The two bottles of water arrived today
and are now belng analyzed. I will have the
report avallable on these Thursday afternoon,
the fifth, and will forward my report to you
that evening.

I note thaet the well about one mile
south of the Bontje Brothers farm 1s only
330 feet deep. It may be that Mr, Gallup
was mistaken, but he informed me of a well
in that locality of 515 feet deep. Do you
know of any well in the locality south of
the Bontje farm and southwest of the Hooken-
dorn farm that 1s over five hundred feet
deep? Of course, it wilill be too late to
get in a water sample before I send my re-
port, but I would still like to get this
point clear; and if we can find & well be-
tween 500 and 600 feet deep, get a sample
from it for future study.

I wish to thank you for your cooper-
ation. '

Yours very truly,

A, C, Tester
ACTsA



SECURITY SAVINGS BANK

C. T. SWANSON, PRESIDENT
AUG. SWANSON, V. PRESIDENT
R. W. WYANT, CASHIER

LArRcHwoOOD, lowA

Januvary 24th, 1956.

Mr A.CsTastar
Iowa City, Iowa.
bear Sir;

I wish to thank you kindly {for your letter
of January 21lst, showing your interest in our pmospecting
for water.

I am sorry to say that as yet we have not
secured sufficient water for a town well. The first
test well was drillied on the Hecht property, the
drillers have in their possession & complete log of
whll, they struck sand at 46' and then went thru about
14' feet of sand, even though the sand waes fine thers
seemed to be some prospects df the msking of a good
well, however upon pumping it it did not hold up,
it was pumped for about five houss producing about
20 galons a minute, during the first two hours of
pumping the Hechtywell went dry, also during the pumping
sand was pumped.iall of the time, they had about 8'
foot of screen in the well but not fine enough to
hold out the sand and of course if they had had &
finer scresen the water would not of come in as fast
@ither. At the end of the five hours pumping it seemed
that there was but very little water left, however
the sund was hothering so much that it was hard to tell.
They then wend down to about 90' however they did not
strikiany more sand or gravel and it seemed that they were
running into the blus clay. Upon the pulling oi the
cesing and filling up of the well the Hecht well came back
in about four days time, so it does appezr that there
is plenty of water it that hill x® if we could strik
a bed of gravel, this test hole was drilled about 50
directly east of the Hecth well.

On the second test hole they are now drilling
about 500' west and £00' north of the Hecht well, the
weather hes been so bad since they sterted on this that
as yet we do not know how it will work out, it appears
to be a good spot and the prospects might be & coarser
gravel. Again thanking you for ths interest you h:ove
taken in this metter and assuring you that we will keap
you posted regarding our progress, e remsinu,




TOWN OF LARCHWOOD Larchwood, Iowa,
LARCHWOOD IOWA March 18, 1936

A, C., Tester, iss't State Geologist,
103 Geology Bldg.,
Iowa City, Iowa.

Degr Mr. Tester:

It has been a long time since we have taken
up the well proposition, however, wish to acknowledge receipt
of your letter of January 29, regarding the change of locat-
ion for test well No. 1.

Replying to this wish to advise that we had
no intention of going against your instructions. However,
the proposition was put up to the well men to tes®t the Hecht
well. They came back at us stating that they would much
rather drill and test a new hole than to bother with the old
bored well and would meke us & price on such work, therefore
I think the Council then moved close to this particular well
so that they could get a test of the Hecht well, which test I
set forth in my letter as of January 24. As explained to
you in my letter of January 24, we then went west and a little
north of test well Ho. 1 and went down 67 feet without eny re-
sults whatsoever. The weather then became so severe that no
more work was done until just this lsst week, where we then
put down a test hole as located by you, and No. 1 being east
and north of the Ilecht well. 4o went down here some odd 87
feet with no results, not even running into the same sand as
when we drilled near the lecht well, Je are now contemplat-
ing putting down one more test hole, being on the location
picked by you and Io. 2. This location would be south of the
west end of our Park.

It does not appear thet we ars going to have
very good results on our shallow test wells, and of course
this testing is running into a lot of money, and unless we do
got results from this last test hole we would like very much
to have a meeting in Larchwood with our enginesrs, yourself,
some reliasble well men and an official of the FPWA, at which
time we would then decide on what course to pursue regarding
the securing of an adequate water supply for Larchwood.

We assure you that we appreciate very much the
time and troubleyou have taken in trying to help our situation
and trust that I have explained the reasom why we did not fol-
low your original instructions regarding the first test hols.

J;ll kgep you advised as to our last test well and in the mean
time will appreciate hearing from you ;ﬁﬁéﬁi%?g this matter.

Yours very truly, Yaul™ M ol



RASMUSSEN BROS. WELL GO.

RUSSELL
rone %TJFOURTH AVENUE HOWARD
5-7595 S10ux CITYy, Iowa 6-6219

March 26, 1936

Mr, A. C. Tester,
Assistant State Geologist,
103 Geology Building,

Iowa City, Iowa,

Dear Doctor:

We are pleased to acknowledge receipt of your letters of the 13th,
also the sample bags, drillers' log books,the blue print of the

Orange City Creamery well and copy of the report which you submitted
to the Town of Larchwood, for which we wish to thank you, I certainly
enjoyed reading the report which vou sent to the Town of Larchwood,

At this time we have completed five test holes for the Town of Larech-
wood., The last three were drilled in the locations which you suggested,

Test Hole No., 3 was located at the exact spot where you suggested
drilling test hole No. 1, and was drilled to a depth of 83 feet, but no
water was encountered.

Test Hole No, 4 was located directly south of town close to the
highway and was drilled to a depth of 100 feet, but no water was
encountered.

Test Hole No. 5 was located South-west of town, down by the railroad
track and was drilled to a depth of 65 feet, with only a little surrace
water found,

I was in Larchwood yesterday and talked to the Clerk and two of the
Councilmen and they seem to be very much in favor of drilling a deep
well, I talked with Mr, Winters, of the Buell and Winters Engineering
Company, and he said he would write Mr.P, F. Hopkins, P. We A. Engineer,
for permission to start drilling a ten inch well to a deoth of 100 feet,
which is in accordance with our contract, gdvising Mr. Hopkins that we
no doubt would have to drill to a depth of 500 feet before securing a
sufficient supply of water. After we have drilled the 100 feet it
will be necessary for us to get & change order to continue with the
work. I do not know whether or not he can get this approved by Mr,
Hopkins, but if he can it will save us considerable time, I suggested
to Mr. Winters that we would agree on the price per feot for the drilling
of the balance of the well before ever starting to drill,

With kind personal regards, I am
Yours very truly,

AR AN~
R/R RASMUSSEN BROS. WELL CO.



TOWN OF LARCHWOOD
LARCHWOOD IOWA : lMarch 28, 1936.

Mr. l‘&o C. Tester,
Ass't Sbate Geologist,
Towa City, Iowa.

Dear lMr. Tester:

I wish to thank you kindly for your let-
ter of March 24, regarding the well situation at
Larchwood, and wish to say that the results of the
test well located south of the west end of our Park
did not prove satisfaectory.

e have tsken this matter up with our
Ingineers, Buel snd .Uinter, of Sioux City, Iowa, and Mr.
Winter advises us that he has written lir. Hopkins, aAct-
ing State Director PWA regarding our situation, and as
soon ss we hear from Mr. Hopkins and Mr Winter we will
advise you as to what course we intend to pursue.

Yours very truly,

0 225,

TOWN CLARK
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TOWN OF LARCHWQOD
LARCHWOOD IOWA

A. C., Tester, Ass't State Geologist,
Geology Bldg.,
Iowa City, Iowa.

Dear Mr. Tester:

Under separate cover we are this date for-
warding to your office earth samplesand also a water sam-
ple of the town well, Larchwood.

The earth samples speak for themselves
with the exception of a possible explanation regarding the
last solid sample of sand and earth, whish I will try to
explain. Por the last forty feet the drillers had been
in this real fine sand then they hit about two inches of
golid sand and earth, which you have an unmixed sample of,
and immediately after that they run into a coarser sand
and immediately stopped, with the tought in mind that they
would run down inside the eight inch casing a five inch
casing to find out just how deep this coarser sand might
be .

The sample of water that I am sending you
was taken out of their slush bucket into a larger contain-
er and left to settle for about an hour, the clear water be-
ing sent to you.

The well drillers will be back on the job
Monday withithe smaller casing and would suggest that you
wire me at our expense as to what day you could be here so
they would know about how to proceed with their work. I
imagine they would be able to know considerable more about
this lower layer of sand by Tuesday and if you could ar-
range to he here Tuesday it might not hold them up with
their work.

Will appreciate it very much as long as
you are coming tomLarchwood if you will bring along with

you a couple of glass jugs to be used in sending in samples
of water,

Yours verybruly,

auy .

Town XClerk
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Drilling Starts for

Larchwood's Well TOWN OF LARBHWOOD
LARCHWOOD IOWA

‘started on thg new cidy'\well that

_available, as is confidently ex

Rasmussen Bros, of Sioux City|
are Down More than 100
Feet Already

Thursday 4f last Wweék drilling

i
i

is expected fo furni ater for
the Larchwood waterworks sys-
tem to be installed this summer.
Rasmussen Bros. of Sioux City,
who have the contract for the|
well, brought their big rig to!
town recently and “spudded in”|Tester, Ass't State Geologist,
Thursday. By Monday noon the 'y Bldg.
well was down sixty-five feet to % t :
seventy feet and by this time it |1 0¥, IOoWa.
will be past tHe hundred foot
mark. j lr. Tester:

The drill used weighs better:
than 1,300 pounds and it is pow-; -
emdbyzx%gtnwkengmaThe In reply to your letter of June 24,
well is located in the rear of the50 sdvise that drilling was started on our

Eﬁmﬂﬁéﬁmizﬁﬁifﬁﬁfmpwwn well about the first of June., However,
B coandpipe med by Ihe Y )ave not pragressed so very rapidly due to the
rectly north of the well, in thebhat they had considerable trouble with rocks
event there is plenty of waterjgpth of about eighty to ninety feet, which
pected, When the water supply is} °nem up considerable, and at the present time
assured, the contract for theare down to a depth of approximately 150 feet,
building of the water mains willy I understand the mstter they have been going
be started. _  .svugh blue clay from the depth of about ninety

feet and are still in blue clay.

The samples that you request will be
forwarded to you immediately, and we assure you thet
we appreciste your interest very kindly snd if there
is any information that you desire other than what we
have given you kindly advise and same will have our
immediate attention.

Yours very truly,

et
>7M/: %7/% Town Clerk



dugnet 6, 1236

M¥r. P, F. Hopkins

Btate Director, PWA

407 Federsl Court Building
Des HMoines, Iowa

Dear 8ir:

Re: Docket Iowa-1llP8-R, Larchwood
Water Vorks,

A copy of your letter of August 5 addressed
to Buell and Winter ceame to my attemtion this
moraning. For your information, will sey that &™w
sample of water was taken st the time of the

ing test of the Larchwood well and this sample
'112 be run for chemiczl composition. However, no
sample in a sterile container was tckem for bae-
teriological analysis, The matter was discussed
at the time, but it was coneluded that & sample
taken under the existing conditions would very
likely show a bacterial contamination,

The mayor and couneil of Larchwood raised
the point concerning & bacteriological analysis,
as did not kmow whether your office would
uthorize the starting of water main work, storage
wer, and other phases of the project un‘il the
wall had been accepted on the basis of chemical
and bacterioclogical snalysis,and quantity. There
is additional work to be completed in the well,
guch as setting the 6-ineh pipe, setting 2 B-inch
perforated and sealed gtpt 1n}tﬁn roducing forma-
tion, in addition to the setting the permanent
pg:i. A1l of these operations g:uviao AN OppOY=
tunity for the introduetion of baecterial contsmina-
tion which will be counteracted by 2 complete treat-
ment and sterilization when such work is completed.
Until such sterilization is dome, we c¢ould hardly
expect a satisfactory bacterial analysis.



P.F.H, 4 8/8/58

For my cwn information, I would like to know if
the balance of the work will be delayed until the
bageteriological analysis shows a satisfactory condition
of the water. The type of construction used in this
well 1s such that onece the contamination introduced by
construction operstion hag been counteracted and the
proper surface seal has been made, there is no chanee
for further econtamination of the water,

It'will be approximately = week before the chemical
analysis of the water is ready, and at thet time a copy
will be sent to your office.

Yours very truly,

hye C,y Tester

ACTiA
CCs Buell & Winter Engi.neering Co.

R. W, Wyant



August 7, 19%8

Mr. W. E, Buell

Buell & Winter Engineering Co.
Insurance Exchange Building
Sioux City, Iowa

Dear Mr. Buellt

Your letter of August 6 reached me this mor-
ning, evidently crossing in the mail my letter
addressed to Mr. Hopkins and coples sent to you
and Mr. Wyant at Larchwood.

In order that there be no misunderstanding,
I will repeat that the sample of water which I
collected at the time of the pumping test will
be given a full chemical analysis in the State
Water Analysis Laboratory as a part of our
general Burvey and Planning Board work, and there
will be no charge for this. A preliminary ansl-
ysls should be available within the next two or
three days.

I do not know Just how they will get a
sample of water for bacterial analysis unless
it is taken from a bailer, as it will be some
time before the pump is put in. It seems
ridiculous to me thet any one should expect to
pass approval of a water supply on a bacterial
analysis derived from a sample taken when the
well is in process of construction. If & well
falls to show satisfactory condition after com-
pletion and proper sterilization, then I would
be the first one to refuse it; but under the
circumstances it seems a needless procedure.

Yours very truly,

A, C, Tester
ACT3 A



BUELL & WINTER ENGINEERING CO.

PLANS REPORTS MUNICIPAL ENGINEERS SEWERAGE PAVEMENTS
ESTIMATES SUPERVISION INSURANCE EXCHANGE BUILDING WATERWORKS  SEWAGE DISPOSAL
APPRAISALS SIOUX CITY, IOWA POWER PLANTS

Dre. Tester,
State University of Iowa,
Iowa City, Iowa.

Dear Doetor:

Youhhave a letter from Mr. Hopkins, dated
August S5th in regard to the Larchwood well
requesting bacteriological and chemical
analyses of the water.

We have written Jack Hinman to send a con-
tainer to the Town to have the bacteriological
analyses made.

We do not know whether anyone at Iowa City
makes the chemical analyses or not. We have
written Mr. Howard laffitt of DeslMoines to
quote Mr. R. W. Wyant, Town Clerk of Larchwood
a price for making a chemical analyses.

If anyone at Iowa City makes these chemical
analyses we would request that they get in
touch with lMr. Wyant at once by wire, guoting
him a price on the same.

Thanking you for your assistance in the past
on the Larchwood Jjob, we remain

Very truly yours,
BUELL & WINTER ENGINEERING CO.

WEB:ER By M,P)wu&/




FEDERAL EMERGENCY ADMINISTRATION OF PUBLIC WORKS

STATE DIRECTOR

407 Federal Court Bldg.,
Des Moines, Igwa
August 8, 1936

IN REPLY PLEASE REFER TO

Dr. A. C. Tester,
Assistant to State Geologist,
Iowa City, Iowa.

Re: Docket Iowa 1126-R
Larchwood Water Works

Dear Dr. Tester:

Thanks for your letter of August 6th relative
to the Larchwood water supply.

Qur Washington office reserves the final decision
on the water supplies for ». W. A. projects. I do not in
any way question but what this supply will be satisfactory.
They have in the past insisted upon coples of the bacteriological
and chemical analyses before making final decision. That was
the reason I wrote Buell & Winter upon receipt of the record
of the pump test.

I enclose a copy of letter I have just written to
Buell & Winter for your information.

I will appreciate having the copy of the checmical
test when complete.

Yours very truly,

P. F. HOPKENS
State Director PWA (Iows
PFH-NEF For the Administrator /



August 10, 193¢

¥r. P. F. Bopkins

Etate Director P.W.A,.

407 Federal Court Building
Des licines, Iowa

Dear HKr., Hcpkiné:

With further reference to our corresgpondence
Fe: Docket Iowa 1186-H, will say thst I hope
that the Larchwood Water Works can proceed
without final verification of sanitation amalysis.
Cf eourse, before the well is finally accepted
there must be a final verification.

Enclosed {ind a copy of a preiliminary
report of chemical compesition of the water from
the Larchwood well at the time of pumping/es/-
Although this 1s stated as a preliminar{, the
final analysis will be within very small limits
the ssme for the constituents shown and will
carry a fev additional compounds. The final
analysis should be ready within a week or ten
Gays.

The chemical quality of the Larchwood water
is excellent for the northwesterm part of the
state and, in fact, is belter than the water
supply of most of the towns of that reglon.

Yours very truly,

L. C, Tester.
ACT:F

Enecl. 1



August 10, 1226

Mr. R. ¥, Wyant
Clity Clerk
Larchwood, Iowa

Dear Mr. ¥yants

Enclosed find & prelimivary rgport on the
chemical composition of the co
the time of the pumping test of tﬁe neW'Larchwood well.
The final analysis will be practically the same as
most of these constituents have been determined
and double-checked. The final report will show a
few additional compounds not included here.

You will note several features of the analysis
which should be compared with the water as sampled
at the 300' level, HRamely, the lime, magnesium,
iron and sulphate content is markedly lower. I
know you will be interested to compare this analysis
with all of the others shown on Tables I and II of
my original report of December 5, 183L. The water
is markedly better than anything on Teble I and
compares very favorably with the water developed
from the shallow valley samds at Rock Rapids, Sious
Center and other adjacent towns. The water is also
much better than that at Hull, Orange City, and the
Oak Grove State Park, but not quite as soft as the
water developed in the Canton, 8Bouth Dakota ares,
It is the nearest approach to the Canton water of
any water supply in northwesterm lowa, You will
also note that the fluorine content of 0.5 PPM. 18
considerably below the limit of safety of 1.5 PPil.

Are you sorry you drilled the deep well?

Yours very truly,

&, C. Tester,
ACT:F

Enci., 1

e/e to Russell Rasmussen, Sioux City, Iowa.



407 Fodersl Court BMldg.,
Des Weines, lowa
Aagust 19, 1936

Mayor A. D, Norsland,
Larchwood, lowa

Re: Docket Iowa=ll26~-E
Larchwood Wetsrworks

Dear Mayor Morelend:

This will comstitute your autherity, as far
as P, %, A. is comcerned, for permitiing the contraciers
for the tark snd tover amd for ine distribution system on
the above projsct (o proceed with the comstruction invelwed
1a their comtracts. I have previcusly aathorized the
installation of the pump.

In order %o satisfy the requiremeats of our
Washington office incomnection with wepter supplies, will
you please furnish me at the esrlient moment thoey become
available, the fellowing:

=—32 Ogpias Drilling Log of the well
- 2 Copies Wourly record of preliaminary pup test
2 Oepies final turbine pump test
——— 2 Copies chemical analysis of the water
2 Covies Bacteriologic:l analysis
2 Coples Gertificate State Board of Health
thet water ilesupply is satisfactory.

Vary truly yours,

¥, ¥. HOPKLSES
State Director PWi (lowa)
CC L. 0. Gates, 8.R.I. Por the Admiaistrator
Buell & ¥inter, Sioux City
Br. 4. C. Tealer, lowa Olty
A, H. Woitere, Ttates House, Dea Moines



GROUND- WATER CONDITIONS

NORTHWEST OF LARCHWOOD, IOWA

The contemplated drilling site is reported to occur 3} miles north
and 2 miles west of Larchwood or approximately in the NW§ sec. 12,
T. 100 N., R. 48 W,, Lyon County. This location is adjacent to or
near Blood Run, a small valley that traverses southward through the
center of section 12. A generalized log of the strata anticipated to
underlie this vicinity down to the top of the Sioux quartzite of Precam-
brian age is outlined below (all depths are referred to an assumed upland
starting elevation of 1465 feet above sea level).

Formation Thickness (ft) Depth Ranlov(ft)

Quaternary system
Pleistocene series (glacial drift
clay, probably contains some
interbedded sand and gravel
layers; thin mantle of loess
at top) 180+ 0-180+

Cretaceous System
Undifferentiated silt and shale,
may include some Dakota
sandstone in lower part 195+ 180+-375

Precambrian system
Sioux quartzite 375-

This forecast may have to be adjusted slightly owing to local
irregularities in the structure and thickness of the beds. A higher or
lower starting elevation will also modify these depths to some extent.

All the geologic formations except the loess and the shales of
Cretaceous age will yield some water to wells. The interbedded
glacial sands and alluvial and outwash sand and gravel underlying
the bottomlands and terrace levels of the main streams and their
larger tributaries are the principal sources for most domestic and
public supply wells. The Dakota sandstone which is the producing
aquifer in the new Larchwood town well No, 2, yields moderate
quantities of water to many wells in northwestern lowa. The Sioux
quartzite which underlies the Cretaceous rocks might yield small
supplies of water from joints and less cemented portions of the



Larchwood, lowa--2

formation, but generally speaking, the chances of developing a satis-
factory well in the quartziie are not promising owing to the tightly
cemented character of this rock.

Suificient water for an ordinary household or stock well might
be obtained from a properly constructed well penetrating shallow
alluvial sand and gravel beneath the bottomland of Bloody Run. This
water is likely to be of better quality than the water from the deep
drift sands. However, a well of this type might have certain objection-
able features in that 1) a long pipeline construction might be required
depending on the location of the property, 2) there is a possibility of
contamination from surface drainage, and 3) there is a possibility of
failure during an extended drought.

Sand and gravel layers scattered through the glacial drift gen-
erally furnish small amounts of water adequate for farm wells on the
uplands. These glacial sands usually occur in the form of lens or
pockets of limited distribution. Although one or two sand layers usually
are encountered in the drift at most places, they may be totally absent
or so thin in some localities 28 to have little value as water-yielding
beds. Therefore, actual drilling and test pumping will provide the
most reliable information on the potential of these deposits. The water
from the lower part of the glacial drift frequently is highly mineralized
and very hard.

If the Dakota sandstone underlies this vicinity it probably will
yield small to moderate amounts of water. A well completed in the
Dakota aquifer probably will be a more dependable source than either
the alluvial or interglacial sands. However, as the Precambrian
surface is believed to be considerably higher here than at Larchwood
the Cretaceous rocks may be much thinner and the Dakota sandstone
may be missing. In this case, litile or no wuier probably will be ob-
tained from the Cretaceous rocks,

It is not considered advisable to drill into the Sioux quartzite.
The formation is extremely hard for drilling and the chances of
developing an adequate supply are not very good.

In summary, alluvial and interbedded glacial sand and gravel
above a depth of 180 feet seem to be the most promising sources for
a satisfactory well in this vicinity. If the Dakota sandstione is present
it should comprise an additional source of small to moderate water supplies.

Iowa-U.S. Geological Saurveys
PJH 7/58



TOWN OF LARCHWOOD
LARCHWOOD IOWA

October 27, 1936.

A. C. Tester, Ass't State Geologist,
102:.Geology Bldg.,
Iowa City, Iowa.

Dear Mr. Tester:

I am in receipt of your letter of Oct. 21,
enclosing chemical analysis off our water as taken by
Mr. Mark. Wwe wish to thank you kindly for the com-
ments regarding this analysis.

I am this day writing the Fairbanks lorse
people to give me the information regarding the setting
of the new pump as to the depth Z¥ the bowls, smount of
suction pipe below the bowls, the size of pipe, rated
capacity of pump, snd further information, which I will
relay to you as soon as received from the Fairbanks
llorse people.

Wish to advise that our system is just about
being completed at this time. de have filled the water
tank once and, as I understand the situation, the well
has been sterilized and that upon filling the tank again
and flushing it out the water then will be ready for bac-
terilogical analysis, at which time we will forward you
sample for analysis.

At the time lMr. lark was hare there had been
no sterilization made, so therefore his sample would he
pracxtically the same as the one taken by you. I will
advise you at the time we send in & smaple of this water
as I am sure you are interested and would like to have
same to complete your files, together with the other in-
formation that I will secure from the Feirbanks llorse
peopls,

Again assuring you of our appreciation of
your efforts on our behalf, we remain

Yours very truly,

(778

? wn Clerk



TOWN OF LARCHWOOD
LARCHWOOD IOWA

I d

Jeptember 5, 1936.

Dr. A. C. Tester,
Geology Bldg.,
Iowa City, Iowa.

Dear Dr. Tester:

I wish to acknowledge receipt of complete
chemical analysis of the new well and also log of form-
ations enclosed in your letter of August 31.

As yet the new pump has not been set. How-
ever, a part of it has arrived and we expect within the
very near future to be able to start the new pump and
at this time work on the installation of the complete
water works system will start in earnest.

I am sure that the people of Larchwood and
community and the Town Counecil join in with me in thank-
ing you heartily for the efforts you put forth for the
zood of the Larchwood well and I can truthfully say
that we are very grateful to you and trust that whenever
you are in or near Larchwood that you will drop in and
see us, as we certaihly will appreciate & cell from you.

As soon as the pump is set and we can get a
new test I will again write jyou as I know that you are
very much interested in this well. Wwe will also have
to send in a smaple for a Fewm.a bacteriology test, which
will be done at the proper time.

Again thanking you, I am

Yours very truly,

Clerk.



August 24, 19236

Mr. Russell Rasmussen
Rasmussen Brothers Well Company
8ioux City, Iowa

Dear Russell:

A final report of the Larchwood water sample
teken at the time of the pumping test shows the
same composition as indicated on the preliminary
with the additlion of & few minor constituents
which are unimportant so far as the general idea
of the quality of the water is concerned. The
sodium is present in the amount of 108.1 p.p.m.
This is such a small quantity that it will neot
add taste to the water or in any way be deleterious.

I hope that you have completed the setting
of the perforated pipe in the Larchwood well and
that you will save the complete statement indiea-
ting the length of pipe, size and number of perfora-
tion sc that I can add it to my date for this well,
I hope to be in Sioux City on my next trip west and
will advise you later the date, as I wish to take
up with you the matter of records on a number of
wells in northwestern Iowa,

With best regards, I remain,

Yours very truly,

A, C. Tester
ACT:A
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