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06-22-1971: water analysis: test well no. 1

PROVISIONAL RECORDS
SUBJECT TO REVISION
UNITED STATES DEPARTMENT OF THE INTERIOR 26W
GEOLOGICAL SURVEY
WATER ANALYSIS
. 10 TATN R18W)
{ocation Pictured Rocks Natlonal Lakeshore, Michigan (NE NE Sec.County Alger
Source Test well No. 1 Depth (ft) _______ Diam (in)—
Cased to (ft) Datedrilled ______________ Point of coll.
Owner
Treat t i Use
WRF | Jacobsville sandstons, 300 £&. WL Yield
Temp (oC) Appear. when coll.
Colltstad June 22, 1971, 2259 By __ C. J. Doonan
Remarks
mg/| me/| mg/| me/|
Silica (Si02) 7.1 - Bicarbonate (HCO3) 178 2,92
Aluminum (Al) Carbonate (CO3) 0 <00
Iron (Fe)
Sulfate (SO4) 19 L0
Chloride (C1) 2.5 <07
Fluoride (F) *3 e
Calcium (Ca) 38 1.90
Magnesium (Mg) 16 1.32 | Nitrate (NO3) .1 +00
Sodium (Na) 3.0 -13
Potasgsium (K) 6.9 .18
Total 3.53 | Total 3.1
mg/|
Specific conductance
(micromhos at 25° C) 291
Dissolved solids: 8
Calculated 181 pH 2
Residue on evaporation at 180°C
Color
Hardness as CaCOj 160
Noncarbonate RN
Lab. No. Col 59301 Field No. Project:  MICH WRD GW
PRGIECT i ]




00-00-0000: wat

er well record: owner no. tw-1

e GEOLOY |
i WATER WELL RECORD M —/
vounty Twps ) Town Renge
/78~ WNE iNEsee.yp |47 s /B ste)

Oistance’ from Roads, Scctlon Lines, eotc.

La

”///14".5 Basroo Te’_s//é/,/e/-’”jfé’zz'oza

27287
SLeef]

FORMAT 1 ON

THICKNESS

o
STRATUM

DEPTH TO
BOTTOM OF
STRATUM

Owner;

Ftropa) Fark Servsice

Addrass:

A 15ing Ml t.

s =277/

Sﬁ/4rg 42/////-7{_ g2 aJ PrAo

Oriller and

Address?

= / & 1s27c8s7

4

Well Depth *

Joo

Date of Completion
ft. -if=7

, M i o %&’/Zed Seud

Firne ,ﬁm/t/ cﬁé///

25

2.7

[JCable tool g Rotary Dug R.C.

D Driven

Jotted D Bored

22

/3

0

.ﬁi/f (P I?U J"{ 1/441//4

Use: [TJDomestic |[JPublle Supply * [ |industry
Dlrrignlcn Oair Conditioning DD-w-t-vlng

ﬂhlt Ve |

v O

é/glﬂj LJ;AI 12/1

_1472_44_#/,_49_@ Ll

".AL&._._.._QL.}_JA)‘WD

VoA L

D47 P ChE ikl

.

43

Casing: Diam. Height: Above/Below

in. to M!t. Depth [surface ft.
E Type-Welght
in. to ft. Depth
me
Type: 5\ Dla:

Siot/Gauze \ Length

o

) 43" blach spued

Set between \. lM fe.

Accessories: ’(r;. (:)(

22 Ad//am al Jr///

‘|] water level:

4 ft. above/below

I=-28-77 rﬁ/'or/ 44,//,” g;él__f,g,q ft. soverbelon
e P Pl e 2 | 5o ::..”:, A

Py 4ar T ST R piPs

| Sos 5 ome of 50 e itter__hra. pumping—gopun.
' M?f’gzg Sfrwrliered | 1V |3 o

 Dsvdstone bard | 5 | TGL| . semrmn e

Lﬁmg—d/ﬂ-f

2 Hardness

Water Quality In Parts Per Million:
lron (Fe) ________  Chiorldes (C1) ________

Elevation:

é’ 6’& ft. above ,7.5[—

Sourec of data:

Freld

’éS,

Record by @

297,

‘_Do orgs b7/

‘Remarks:

A

= 0y
ke,

-




00-00-0000: water well record: tw-1

A P 9 GEOLOGICAL SURVEY DiViSION
sample No. o : oY - nar No
i Zs WATER WELL RECORD S =/
‘ County Twp. Town Range
’{ )\ & & 4| Sec. uIs i/n,

&|

Olstance from Roads, Sectlon Lines, etc.

/////74)'; qua’/:f’ 7235/”5//

THICKNESS| DEPTH TO ||Owner:
FORMAT 10N oF BOTTOM OF
STRATUM | STRATUM
- . Address:
Starl ooesfling@ 835 B/
7 Orilier and Address:

L=3-7/

15

Well Depth !
ft.

Dates of Completion

é.__‘ée_aéé_a_e feos

7/

: [ Cadle tool 8 Rotary 8 owg [ JR.C.
flﬂ‘b 7 7f D Oriven Jetted Bored
: p 7 Use: []Domestic Uﬂulla Swep iy [ Industry
#ﬂ ’/” M“s_y il Blrrlgnlon Oair C.nllﬁlnlnq Dh--t-rlng
Test wett [
/‘7;:»7,{) X Grey e as |lcsving: oram. , Weight: Above/Ga iow
in. to u': Depth [eurface ft.
d/fer /)////09 . Type=Balght
n. to ft. Depth
)’rdé/ < //;-f Pl ou //S?QL FeTean:
Type: Oles 2
4
Mdﬂ 7& 3 ga Slot/Gevze Length
_Mm[ @ /?b’ Set batween ft. and ft.

Prodworvg 2% 2R

Accessories:

defw sav RO’

16

Water level:
ft. adbove/below

A

ft. above/belew

73

M&Mﬂ#ﬁv
7

Weas. by Date

Aéd ,Sé"ﬁoé ‘2
Zo 2z @ /0/

Orawdown:
ft. after

—hre. pumping ___gepem.

,?ed :5/,-@!4,4 C’J /o y . ft. after nes. pumping ____gepeme
7 Meas. by Date
/00 10 fo8 Fany Pind
i R Flow:
(95 t0 (10 tany & Pink 110 S tpis Ve %
Watar Quallty in Parts Per milliion:
l’?ﬂ}//({ ﬁgh Iron (Fe) chilorides €10
7 +-
bct‘a e :: zo-ﬁgz! 790 Hardness
PN Elevation: t
@ /za ) H ft. above i
Source of data:
W "
Record by :
Date:

Remarhs;




00-00-0000: water well record: tw-1

GEQL O 4 I PV S HON

Sample Mo, Ownar Wo.

WATER WELL RECORD ~ b =/
County Twpe Town Range
N/S, Ere,

Distence from Roads, Section Lines, etca

4////(/5&/5 //7'7///// e// Heals

THICKNESS| DEPTH TO

Owner:
FORMAT 10N stantom | STRATUM ///dﬂl/jdt"{ [erece |

X Address:
Bk streed & /20

V4 2
w—/ 5 Well Depth * Date of Completion

[M/« & /2.7 ft. -
i [J Cable tool [ Rotary [;n... 3% 7

QZ:!}'J ,.ga/ /3/—/35 Ooriven O vetted [ sereq

Use: [] Domestic Druallc Supp ly Dl»dunr'

z éé& %gz é: /l/0 4 Blrrlgulon DDAH Conditioning [Joewatering
Test well

Driller and Address:

{‘) /337 Casing: Diam. Melght: Above/Below
2 in., to ft. Depthisurface fe.
Red e /o3 Tape-neion
) in. to fU. Depth
—
/ﬂ/L@ /‘ 6{ Scraen:
Type: Ola:

&w /‘7 Slot/Gauze Length
MM’ @ /]/ /18/ Set batwaen ft. and " .

#4"/ ,'&/ @ /Y/ k///é .g Accessorles:

Water level: .

FGorae Jo,[/ 5//y /,le ' Y tt. above/below

L@im_ﬂ_(l_ﬂ;/ef e ft. abovelbalew

Meas. by date
Yery rcc/ 4 | /&5 ——
/71’,; & y /8’7 o ft. after____hrs. pumping ____g.p.o.
F,',; /@ /6)7 ) J /f} ._ﬂ. after ___ hrs. p:m:lng__..'.-.
Wess. by ate
WM@_/&QM_L&/ lay
i A ; Flow: .
WI/G,‘ Vers I"Cﬂ/ ‘ gepemilgepah. Temp: F
/ ’ Water Quality In Parts Per Milllon:
lron (Fed ________ Chlorides (CL}

Hardness

Elevation:
ft. above

Source of data:

Record by :
Date:

Remarks:




00-00-0000: water well record: tw-1

.-plo No. . y T!«- LT '.J
WATER WELL RECORD ¢, el
KLounty Twpe B T e Y Town Range
o 4 4 ‘» v m u/3, E/W.
Oistance from Roads, Sue(clan Lln'u, ete. ;4 [ am "‘:’i: 3 j
Mypers Bossss 7RsFeoal) ! 3
~ _‘ THICKNESS| DEPTH TO || Owner:
o rorarion 4 e " ,/ orre) Pord - vuvice

w— = 7 “duu:
= )

r# @ /?ﬁ PrTTTer and Addresar
j’/[‘&f' & -“;.u Depth
= : epth }
iz / Y ‘/‘,5 .

8(:..!0 toal 8 Rotary Dug DI.CA
fg 4 é Zt‘ = L J oriven Jetted E Bored

Use: Doonn'c D’ublh Supsiy -;Dluuury

v

Dete @f Completism

<

ft.

re )"f //f//‘/‘fﬂ@/ 226 8-:»":':'::. DDur Conaitioning [JDewatering
o rairee PPN v
ﬁ)? & L3 4{ | ‘ Type-Waight
4 -__,___ln. te ft. Depth
Rzd @238 Shresi EveRaT = ‘_
Yyvol Diar
Start bagu2- 290 24| | |r o -

ét& ez'uzﬁﬁa;, i—% Jﬁl ; '“'? f Sobt.ﬂiu-un . and fr.
7L4” @ fzya 1o 3 sccessorion:

wator levell

/9/’114 J/rg_:l— @W? g ' b 1 .fq.'-u.l.- :

B
L4

{’! e ft. sbovelbelon .
Y qut '.4' ‘ o Shte
g % ; ;
on-do-n > )
,,____n&nn NPV panping . 5upud.

§ File &

‘ —d D l .'l ' —;-.-"‘.' after ____hre, mplug,___q.p.-.
‘ ;N RN Weas. by’ e X,
égd ,jéréé(/~2 ZZ:E?[}‘“ ;i;},‘ a ‘ "
» v 4 ‘P\“W:'Q‘J ‘,x .‘.!:

b ) .o
-3 @ fecr o oy 50 o
P rey 2y, EEXE M LB NI R | E TR wmlt, Il«nn. A L T
b)z'f e ‘/ i 1 2 T iven trebi P entertbes tca
- —— ————

K: { é ! 55 @ zrdﬁf,&ﬂ :“ i ' : NOrdness e .

£ -l‘?l‘;j“ *d 7 ‘. 27'(‘7-8'3 ‘ “".:vl." gy, svave M
i - . i"w::g:-bf datar o)
R d atrael @) 2835 >

uﬂdh‘ /;?jal' f’tm’f" 3‘3 b




00-00-0000: water well record: test well #1

- Ownai No.
> WATEK wcoi RECORD Test Well #1
County Twp. Town Range
Alger Munising ¢ NE ¢ NE 4|sec. 10 47N wis.| 18W ¢
Distance from Roads, Sectlion U'n”, etc.
N mers Beasee2
FORMAT | ON T""C‘;‘;‘fss :::TTDN” Tou' Owner:
stratum | straTum || National Park Service
Address:
Drift, sand, tan 27 27 Munising, Michigan
Drift, sand, white, some wood at 40  ||oritier and Address:
Drift, sand, white, plus wood at 43 H. Kleiman Iron Mountain
Drift, sand, white, still some wood 7 50 Well Depth : Dats of Completion
| Drift, sand, some tan cemented sand-- 300 ft. 6/4/71
may be ledge; trace red sand 5 55 [JCable tool [ Rotary TJoue  (JR-C-
D]:‘ Et : at 55 D Driven D Jetted D cfored
Sandstone, some red cemented, some Use: [Joomestic [JPublic Supply [ ]industry
tan cemented 5 60 Otrrigation Oair condivinring  [Joewateri
Sandstone, white, medium 5 65 Bdrest weit (]

Sandstone, white, trace pink, medium 10 75 Casing: Oiam. “eight: Above/Bael
Sandstone, white, trace pink, medium 6 in.to 56:5 r. ventriuurtace !
o coarse, rounded, frosted 5 80 Type-Waight

Sandstone, as above, slightly finer 10 950 — in.te  ft. Depth
| Quartzitic conglomerate, white to NATTLE
pink to purple quartz 5 95 Type: RICE
JQLQZ"'MSVILLE Slot/Gauze Length
Sandstone, white, some pink, red,
| __friable to cemented (any xred sand=- Set between ft. ane fe.
stone appears to be better cemented) 35 130
Ac ahoue 5 135 Accessories:
As above, trace glauconite 5 140 vster level:
As—above, less red 5 145 — ft. above/veiow _
Sandstone, white, some pink, red,
to cemented; the red is —————— ft. above/below
either argillaceous or silty, Measy by sate
iconite ) 150
Sandstone, white, medium, friable 5 155 Oravaown:
| Sandsatone | whis ft. after ____Nhes. pumping___ g.p.m.
to medium, red as above is better
cemented 5 160 ft. after____ hrs. pumping __g.pemM.
As above, trace glauconite 165-170, heass by date
| some friable, some well cemented 10 170
As above 5 175 Flow:
| Sandstone, white and red, fine to g.pem./g.p.h. Temot ¢
medium, angular, friable to well ERter QUATTLy: (F Baetsi Pas wiTTHan:
& pad 5 180 lron (Fe) ____ Chiories IC1)
Sandstone, red, fine to silty, well
|__cemented, trace glauconite 5 | 185 A —
Sandstone, white with some red 5 190 Elevation:
| Sandstone, red, fine to silty, some 640 ft. avove MSL
micaceous } 5 195 Source of data:
| Sandstone, white to red, with variety Field observatiom, CJD; samples,KAG
of minerals; larger sand grains are ®ecord by :
zounded  fraated 15 210 K. Gravelle cate: 6/28/71
Aemarwssi




00-00-0000: water well record: tw-1

Ownsz i o,

w2356 I WATER WELL RECORD TWiEl
County Twp. Town Range
Alger Munising ¢ NE & NE* Sec., 10 47N NIS. 18w EIw.
Distance from Roads, Section Lines, etc.
FORRATS THICKNESS|{ DEPTH TO ||Owner:
ORM ON oF BOTTOM OF
staarum | stratum || National Park Service
Sandstone, white, medium 10 220 Address:
| As above, slight increase in red 5 225 Munising, Michigan
Sandstone, white, medium 5 230 OrdilVar amd Addresss
Sandstone, white, medium, some red, H. Kleiman Tron Mountain
fine cemented, vari-colored quartz Well Depth * bDate of Completion
_and feldspars 15 245 300 ft. 6/4/71
Sandstone, white, medium 25 270 O Cable tool /gJRotary  [JOug [JR-C.
| Sandatone, white, medium, increase 1 Ooriven O vettes [ sored
red, some micaceous 5 275 Use: []Domestic [JPublic Supply [ |Industry
m white, medium, rounded Dlnlgnion O air conaitioning [Joewatering
frosted 5 280 mTast well D - R
| Sandstone, white, medium, increase im Casing: Diam. Weiqht: Above/Be low
red, fine, trace glauconite, pyrite _ 6 in. te__56.5 ft. Detnjsurface __ ft.
5 285 Type-Welght
Sandstone, white, medium, frosted, e £6 ___1__if1. Depth
trace soft green shale 10 295 Seraan:
Sandstone, white, medium and sand- ‘ Type: Oia:
| _stone, red, fine, cemented; some SR Longen
soft green micaceous shale and red
shale 5 300 Set between ft. and .
Shale, red at 300
Accessories:
Water level: -
ft. above/below
o ft. above/below
Meas. by vate
o Drawdown:
- ft, after____hrs. pumiing Gepeme
ft. after hese pumiini _____gepPem,
- Meas. by ate
" - Flow:
g.p.m./g.p.h. Temus %
- water Quallty In Parts Par wi'!lon:
fron (Fe) Chlorides (C1)
Hardness
i Elevation:
ft. avove
- Source of data:
- -
Record by :
K. Gravelle vate:  6/28/71
Ramarks:




06-22-1971: test well no. 1 pump test

Tosp Wet A/ Fump Tas @

. Sasre Z2 /PP
AP = 7op of Cosiup = Lsof +22 fee

Jiafed Amme Wirsr fovel B & wnarks
2: 40 /0,04 SheFre
Fi00 Sterr /’z/”;/o /- é&f/ﬂﬂ?
T, 5 27.05
/0 2755
/5 22.85
Zo z27z. 8o Choch rafe &2 gpuz
.3 R7.To
Fo So. 5D
T Fo.76
o e XA
Ja//// Foawsy E Wiz
so PO
55 28.80
Floeo Lo 28,40 Chbeai r///e_g &2 77
25 30.35
S S S oo SO //u/‘/y.
V15 25./5 |
;22 JFO.25
F!285 2895 ,
Fi30 3/, 20 chech rare &2 7 pm0
4130 3/, &5 Freld rest L
Fis5o F3.50
S22 v 33.55 Checd rote éa}‘/ixﬁ
Ve J5. 65
20 33.80

Fo TLAE




06-22-1971: test well no. 1 pump test, page 2

Jestwed vo! [fump FesV coprs @)

Vorad //z:ve Wrrerove/ VL sy s

5 O ST ES

S5O T P55

bleo 0 F7 o Checd ~ar2 40;:/a/2;

& 3o T4 7D (9 s S
Zieo Jé.z20 Cheod rofe éo/c-/g,% C/oud/7
P B0 F&é. 45

Aroo v 38.65  Freld fesF Tz @ 528

B! 30 ' 3L.80  checkd ,ate Lo /om,&///#/_e &/ esr & s
D00  dis Fé-75 Check rofo éo/c/p”,}'a N e e searor
230 T 75
Jo 00 7. 8o

J//// 337/?/97 o/ /00

/P08 5, /0

/2 o Y-

/215 2675

10 ;20 Ho 4. 95

Wa o tmos&

Jo 1 25 Y720 pate chich 5’37/”7), O/éqd’/

JoL 30 S, Y5

/0. 35 Y765 pate check 73//9/27) J///y/é/&q//, }7”»7;/9/;7/?

! Serme SPudloarse.
J0! 0 o  #ZZE Freled Fest TS

/0 [ H4S STS
/0 5O ~8.05
/0; 55 Sé.25
)/ oo  His 8. 35

Il o5 45,75




06-22-1971: test well no. 1 pump test, page 3

/C?f57z%/(?// //%94 /Z//p/fféj/ Low Xt

eco 1/6‘/4/
//////“‘./;/7 ////;/(’ Wﬂ/ﬁr Seve/ = & por J/‘/f)

S o5 Sk ‘%/é /94///;/9
o5 FIE2O
ez Fo.0%5
10§ 25./0
! &f Sb. 80
1) O 25, §o
c// 25,085
r FEE 24, Yo
L A& L3285
) 4 2R
) ZF I
20 Z/.30
o £8.20
| 3o /7. 3o
185 /8.65

{
Ti20 oK) 8-23-7) shiAe 10,47




06-22-1971: test well no. 1 pump test, page 4 - chemical quality field analysis

Pictured Rocks National Lakeshore
Test Well #1, Pump test
Chemical quality field analysis
6-22=71

Field test #1 at 4:40
Specific conductance 175 (micromhos at 25°C)
Hardness = 135 mg/1
Iron = 0.2 mg/l
pH = 7.6
Temp = 8,5°C
Water cloudy

Field test #R at 8:25
Specific conductance = 300 (micromhos at R5°C)
Hardness = 150 mg/1
Iron = 0.2 mg/l
Temp = 7.0°C
Water cloudy

Field test #3
Specific conductance = 300 (micromhos at 25°C)
Temp = 7,0°C
Water ¢loudy

Other Supporting Information




00-00-0000: ground water conditions at test well sites

Ground=Wa . Conditions at Test=Well Sites
Pictured Rocks National Lakeshore, Michigan

by C. J. Doonan

On Nov. 11, 1970 Gordon Hulbert and Charles Doonan made a reconnaissance
of the Pictured Rocks area to determine locations for two test wells to
be drilled at proposed development sites near Sand Point and Miners Basin
in Alger County.

A site for test well no. 1 (see enclosed map) was tentatively
selected between Miners River and the county road known as "'Pictured
Rocks Trail." When preliminary plans for development in Miners Basin
became available an alternate site was selected eaét of the road and as
close to the base of the bluff as possible. From a geologic standpoint

‘both sites appeared equal, and the new location was better adapted to
proposed development.

Test well no. 2 was intended to ascertain the availability of water
for‘use in proposed development along the lake shore at Sand Point. The
first site selected for test well no. 2 was on a sand ridge east of the
county road; however, because of difficulties moving the drill rig in
sand, the site was changed to get closer to the road near present head-
quarters.

Drilling started a test site no. 1 at 5:00 p.m. on May 27. Bedrock
was encountered at 50 feet and casing set to 56.5 feet. A 2 inch grout
ring was poured from the bottom of casing to land surface. Water began
entering the hole soon after the bedrock was penetrated. Drilling

stopped when a depth of 300 feet below surface was reached. Logs of




00-00-0000: ground water conditions at test well sites, page 2

test wells are attached. aese include the driller's log »Orepared on
site by C. J. Doonan, and more detailed logs prepared from laboratory
examination of samples by K. Gravelle.

On June 8 drilling started on test well no. 2 near the headquarters
building on Sand Point. Glacial drift here consists of fine sand mixed
with silt and muck. Wood and other vegetable fibers were present in
every sample. At a depth of 119 feet artesian pressure forced water up
through the tools to a height of 5 feet above surface. Water started flowing
and caving the ground around the surface pipe. Because of the danger of
an uncontrolled flow from the unstable matérial drilling was discontinued
at 119 feet. As the tools were removed tﬁe walls of the hole collapsed
shutting off the flow. The hole was backfilled and capped with cement
after subsidence stopped.

After field consultation with Mr. Garland Moore; a new site was
selected on top of the bluff. This site is labeled test well no, By
Drilling was started here on June 15. Bedrock was encountered at 41
feet and the casing set to 46.5 feet below surface. In a verbal agreement
with Mr. Moore it was decided to forego the expense of grouting ﬁhis hole
with cement; however, the driller did grout with clay and cuttings washed
down with water blown from the hole while drilling. Drilling was stopped
at 300 feet below surface.

Pump tests were performed on wells one and three on June 22 and 23.
Test well no. 1 had a specific capacity of about 2.5 gpm (gallons per
minute) per foot of drawdown after pumping 60 minutes at 60 gpm. Test
well no. 3 had 5 specific capacity of about 4 gpm per foot of drawdown

after pumping 60 minutes at 60 gpm. Detailed records of pumping tests,

with pumping rates and water levels, are attached.




00-00-0000: ground water conditions at test well sites, page 3

Water from both we is of good quality according field analyses
performed during test pumping. However, water from test well no. 1
remained cloudy during the entire test, and this well will require further
developing to remove the clay from the water-bearing formation. Test
well no. 3 cleared up quickly. Results of field analyses of water are
enclosed. Results of laboratory analyses will be forwarded as soon as

completed by our laboratory at Columbus, Ohio.

Maps and Miscellaneous Information




00-00-0000: topographic map of wells twl,tw2,tw3
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