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06-23-1971: geological survey: water analysis

PROVISIONAL RECORDS
SUBJECT 70 REVISIQN
UNITED STATES DEPARTMENT OF THE INTERIOR 26W
GEOLOGICAL SURVEY

WATER ANALYSIS
30, TLTN R16W)

Location Pictured Rocks National Lakeshore, Michigan (W SW Sec.county Alger
Source Test well No. 3 Depth (ft) —____ Diam (in.)——
Cased to (ft) Datedrilled ____________ Point of coll. :
Owner
Treatment Use
WBF _Jacobsville sandstone, 300 £. WL Yield
Temp (°C) —_ Appear. when coll.
Collected une 23, 1971, 220k By C. J. Doonan
Remarks
mg/| me/| mg/| me/|
Silica (5i02) 9.0 - Bicarbonate (HCO3) 135 2.21
Aluminum (Al) Carbonate (CO3) 0 «00
Iron (Fe)
Sulfate (SO4) 32 67
Chloride (Cl) 3.0 «08
Fluoride (F) ‘ o3 .02
Calcium (Ca) 28 1.L0
Magnesium (Mg) 10 «82 | Nitrate (NO;) -0 .00
Sodium (Na) 16 .70
Potassium (K) 2.1 05
Total ' 2.97 | Total 2.98
mg/|
Specific conductance
(micromhos at 25° C) 287
Dissolved solids:
Calculated 166 pH 801
Residue on evaporation at 180°C
) Color
Hardness as CaCOj3 110
Noncarbonate (o]
Lab. No. Col 59300 Field No. Project MICH WRD GW

L PROJECT COPY



06-05-1971: water well record

7 ey e e ) o oy
e . » WATER WELL RECORD e F F
County Twpe ™ ; . Town Range
PSP 2 L @ VW S s SEsee. 30 |27 Akl 18 I®
Distence from Roads, Section Lines, etc. K

- e N " i
Pretlar@o T2 o oy o' mms s Lokt ef:fd;;f‘zé,,y
Lorng., 5236157

| THICKNESS| DEPTH TO ||Owner:

G- 25BN eviirn st || r ) Frrrd Serdice

» Address:
ﬁd/:f///‘/ et Y Ll A /1/»—.-/6///;
I J . ¢ ||ofiITer and Add‘uu:
& 2, P> A_M/ ) AZ ) 2 ) vorr :
Well Depth : Date of Completion
4//"/ 74// 2 g.a-:?//z/ /£ |20 ft.
7 DO@NQ tool 8 Rotary Oows [JR.C
’:;/df £ k/,/ 2 P g / 7 27 O oriven Jetted [ sored
/ Use: []Domestic (Jrublic Supply [Jindustry

Cley o .5-4»/ Sraveld | ] 4y || Bierieios Duie coatvioning Dovsstoen
,Ee/rdoé @ 6//[/ Cllll‘\q: D:n\. e bentn Nol:ht: Abov.lh::w
n. to A'" » Dap surface .
sef casiiig 27 274" e
o n. to __“ Jﬁ"!t. Depth
&giln:

bess ) j4lﬂﬂ/g5”;¢lée =

Type-Welght

v Type: ’9?‘:.’ ofa: i
: P e
P el 8 2L Slqthluzo‘f i : - Length
J,L’}.% JQ/WM S.nihct-u.cn ft. and fe.
- » > i) /"hﬂ X X Acc-uorlp‘i‘

Water levelr

. N x ¥ AN
| Euf Y-Sgpmpptigtes | L ____Mmm SO
‘iz:‘& éé.dz ,2! "&4é —_ i Tt. above/below

Meas. byv Date

wo)“ ”~ . et 3 .%:' . v
& Drawdown: ”'7‘- N .
& z z fés:l 7>V % 41 //}J ) ft. after__hrs. punplng tq:'..:w\:‘
PR * L . wy
_57‘ /2 fp/)?/% /pa ——ft. after hrs. pumplnq_T__g.p.n.

= Meas. by g Oate

5 Sefter@ipo o | | WUV ™
é’gé’y g E//'é!l’i /JZ/ *2‘ i ‘.gpnlgph.’ Temp: o

Water Quaiity In Parts r‘r Million:

77 7 & /9}/ b & Iron (Fe) Ehioriden (c1)

55 v d b 105 ' i —

wq/‘dr' Ca;//dc' tolo )—(:J G5 (' e “m‘ e heve

w2 Chocolale @403 = '

: @"‘4'_4 '@ y4/0 D pate:

Remarke: i / 7Jd1/} éﬁl/’”/‘f‘é G;n/nm feoo mg_bé_b_%ﬁ”_
» Wake w el :@ “M = %mﬂ” S T A




00-00-0000: water well record

- of \;LULOL:I&M. 130N |
ECLTLON Tt ——— k1. e Fao "ni —
_ WATER WELL RECORD Ta
County 1‘ | Twps . Town ! —
N § & - 4fSec. LI :;4
Distance f¥om Ro:dl, Scc(h‘m Lines, n'; 2

Protwred Rocts E

THICKNESS| DEPTH 70 [|Owner:
FORMAT ION - oF BOTTOM OF
STRATUM | STRATUM

Address;:

» :
"/ﬁ/'/"’ o A e e /7

Driller and Address:

Elerter @ ofyar
i T Well Deptt * Date of “empietlon
léZ? vl e car e Py iy ] ot ey :
. Ve 7 [JCable 1ol 8 Rotary | i 1 A
) ({IL! ,.;//5 D Driven Jetted 5 Bores

Use: momnle [OPublic Supply [ Jindwetry

Oirrigation Oair ronsitionin DDoinhrln
J//’“/)?//AL DT."\I"” 0 ’ ’

‘_7/6\ _‘-a}l(/.d./@ //? A a Casing: Olam, . Helght: Aveve/Below

ine to _?1. Depth|surfece "t.

’ Type=Welght
‘2 2 ég/ a‘d" - L — In, to _ @ ft. Dapth " '

SEreent

é

£
) Type: — e Oes
o5 n“b‘ el
: - Slot/heuze » vemgth
; ; s
5 n,-d/ .5'6 - 3 b R Set Wetween e Ly

Chips to specd o f . a L]
,.&.LA&‘_”’L%LQ /38 . .\:% o ft. abovelbelow _______
* L.\:
s f 5 , ﬁ/é e g #t, sbovelselow i
& o B Meas. by Date
2 - L oy céan: M-ﬂv A i IR

R |

- || Brevénws

fi ?‘ 22 1/«7)91 C)f 2202 iy:u"%’k o P after ____Nra. pumping

=

ﬁ ‘ €. o g fto after ___Nhrs, pumpling ___g.p.m.

wees. by Date
ma/zr ”’lﬂélf @,2/8 e o
/?I’)W —ﬁ‘ 4;226' i W’ G-Pem.lg.p.h. Temp1 % ‘ "

Water Quallty T Parts Per milllon:
lron (Fed _____  Chlorides fT.) ______

z&? NS e

Elevation:
R ’ ft, adowe

crystelNa 275 o) -

-55"][*34" P"ed?} /é-" . = E Date:
h?"hu b”y’fl/‘; b ) ﬁé

Soures of data:




00-00-0000: water well record: owner no. tw3

0G|

AL

WATER WELL RECORD

Vi S 10N

h».c]ul.w

County Twp. P Town
4 4 &{ Sec. N/S.
Distance from Roads, Section Lines, ete.
Fretwred Ao aAS
‘rulcxuns DEPTH T0 |[Owner:
FORMAT |ON BOTTOM OF
s'rnnuu STRATUM
Address:
&éé‘ — e (2‘ 72
K, Driller and Address:
TLsrr g s L2 ,—e/so' .
Well Depth * Date of Compietion
2/ 2 7J .
: [J Cable tool [ Rotary 8 bey  [JR.C.
/77/‘5//«, Fay 55 227 Qoriven O uettes O sores
Use: [T]Domestic [JPublic Supply [ JIndustry
/f/j//? /d/of’/ﬂ @3@& Oierigation DOair conditioning [Josestaring
Dfnt Well D
pr//éjy é¢,)?,,7£,n Casing: Diam. Helght: Above/Be low
—n. to ft. Depth|swurface ft.
o fer : : Z 5: Ef s éa : o !J Type-Welght
in. to ft. Depth
' ) 300, Screen:
Type: Dlas
’ a - i
VA 25 P47 L‘é 2/ Slot/Gauze Length
Set betwaeen ft. and t.
" - ’ Accassories:
Water level:
ft. above/below ____ —
ft. above/below —
. Meas. by Date
Orawdown:
’/‘ ft. after____hre. pumping Qepem,
ft. after hrse pumping _gepeme.
Meas. by Date
f Flow:
°
i g.psm./g.pah. Temp: 14
Water Quallty Tn Parts Per Milllon:
Iron (Fe) Chiorides (C1)
Hardness
e Elevation:
ft. above
Source of deta:
4 () Regord by :
K “& Date:
¥ i

Remarks:




00-00-0000: water well record: owner no. test well #3

Uwner No.

557 | WAICLK WElLL RECORD Test Well #3
County Twp. Town Range
Alger Munising NWs SW. SEg|sec. 30 47N wis,| 18W g/
Distance from Roads, Section Lines, etc. -
Pictured Rocks National Lake Shore 7, Yl &/5 Vst /4//(/
THICKNESS| DEPTH TO || Ownar;
FORMAT I ON OF BOTTOM OF
sTRaTum | sTratum || National Park Service
Sand and clay, red 41 41 Addresss
| TOP OF AU TRAIN at 41 Munising
Dolomitic sand, fine, gray 9 50 Drillar and Address:
Sandstone, very dolomitic, gray, H. Kleiman Iron Mountain
glauconite 5 55 well Depth * Date of Completion
| No sample _ 5 60 | 300 ft. AI16/71
Sandstone, dolomitic cement, gray, (JCavte tool 7 Rotary Moue  [JR.Co
glauconite 10 70 O oriven [Dvettea  [Jvores
Sandstone, well cemented with dolo- Use: []Domestic [JPublic Supply []Industry
mite, fine, gray, increase glauco- O ireigation Cair conditioning  [Dbewsterd
nite, trace pyrite S 75 Brest wert O
As above ) 10 85 Casing: Diam, Height: Above/Bel
As above (varies from dolomitic sand —~_Tn. to fto Depthsurface ______ f
to sandy dolomite) 15 100 ‘ypa-welght
Ns above, heavy increase in glauconite 5 105 fn. to __ ft. D'D'"L
| Dolomitic sandstone, gray; appears ‘ SEreEns i
conglomeratic; very glauconitic; Ty, e
some other lighter green mineral, §oilitanza Eungii
may be glauconite also; some p
oolitic, some pyritic, some yellow Sat batwesn £ wod .
matrix (limonite?) 15 120
_I_Q_LQF,,MUNLSLNG A:cessorles:
Sandstone, white, medium, rounded, water lvels i
ﬁ:nated 5 125 ft. above/below
Sancstone, white, medium, very well
. wcmented, silica cement 5 1130  ft. avove/below
Sandstone, white, medium, frosted, Meass by pre:
. irxable 50 ] 180
| Sandstone, white, medium to coarse, Uit ouwnt
froat ed B 30 [ 210 ft. after _____hrs. pumning gePeMme
As above, very occasional very thin
light green shale parting 5 | 218 fto after___hrs. pumping ___g.peme
Sandsrone, white, medium to coarse, Meays by e
friable, coarse is rounded,frosted 45 | 260
As above, some fine gray, tightly Fiow:
| _cemented_ 5 265 gepam.lg.p.h, Temn: °F
Sandstone, white, medium, slight || water Quality In Parts Per wiilion:
J'an«a.ae_in‘ftldsmLs_in__the quartz) lron (Fe) Chiorines (C1)
sarl, minute trace pyrite 10 | 275 Naranmes v
| Qua.czitic conglomerate 12 | 287
BA..E OF MUNISING: TOP OF JACOBSVILLE Eltavptions
| Sandstone, white and red, some gypsu B Vo ayaue
cement, feldspars 8 |295 Source lof idata;
| Sandstone, white and red, fine, well [Field observation,CJD;: samples,K
cemented, some feldspars ) 5 300 Record by :
- K. Gravelle ate: /28, 1971
. arwsy:




06-23-1971: test well no. 3, pump test

A la &

e st wel Vo 3, FompTasl >,
Swse 23 /1577

/ 7
~

. ‘-
Pt snr o sat oF 283 betow ApP-Sop of Cossag
whiod 15 Lsof » 2L Wi, /77645,/;—4/47 M2 '

Wates 7//"?7? waler feve! /?ei/f.é/éS
2005 Pag /80.75 g S Farr o
2132 S fo P P 2272 a¥ 4o P07
Pt o /87,0 ‘ ‘
32 ;7 87.33
g5 156,67
34 /57,0
35 \ 1%/.0
ESA 157017
37 1%/, ¥2
39 )5/, 50 |
37 172,17 ChHeck F&’M/o rate O g pr
e 12 .2/
77 152,92
‘vz )92.58
& )92. 8¢
77 /93.0
v V/73'0‘/ Waolte » very cleor Check rafe O oy
2! so )53, 17 Shatdowsy, Boukon2-524 (172°af 2:5%
55 /93,08
Fro0 S o Vows, 2:57 Saoch o Fi25
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06-23-1971: test well no. 3, pump test, page 2
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06-23-1971: test well no. 3, pump test, page 3

/cj/wg// /a/ @
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06-23-1971: test well no. 3, pump test, page 4
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06-23-1971: chemical quality field analysis: test well no. 3

Pictured Rocks National Lakeshore
Test Well No. 3
Chemical quality field analysis
6-R3-71

Field test #1 at 3:45
Specific conductance = 235 (micromhos at 25°C)
Hardness = 120 mg/1
Iron =¢0.1 mg/1
ph = 7.7
Temp = 7°C
Sample very clear

Field test #2 at 4:40
Specific conductance = 230 (micromhos at 25°C)
Hardness = 120 mg/1
Iron =<0.1 mg/1
PH = 7.7
Temp 7.0°C
Sample very clear

Field test #3 at 8:05
Specific conductance = 230 (micromhos at 25°C)
Iron =0.1 mg/1
Temp = 7.0°C
Sample very clear

Field test #4 at 10:05
Specific conductance = 230 (micromhos at 25°C)
Temp = 7.0°C
Sample for Lansing at this time

Other Supporting Information




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

Ground-Water 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 east 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., These include the driller's logs prepared 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. 3.
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 this 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 a 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 wells is of good quality according to 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 tw-1, tw-2, tw-3
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