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_Telephone 866-8041

January 11; 1965

Mr. Charles Young
Grand Raplds Gypsum Co.

‘Butterworth Dr. SW

Grand Rapids, Micnigan

. Dear Mr. Young.

In response to your authorization and with your and Mr.

Johnson's assistance, I have investigated your mine water problem

- encountered on October 17, 1964. The investigation included

inspection of the site, review and compilatlion of pertinent data

“from your well records, pumpage records anduother readily avallable

information such as: oil and gas drilling records. Préliminary
verbal progress reports have been made during our conferences.
This letter report summarizes the pertinent geologic and hydro=
logilc conditions, conclusions and recommendations
INTRODUOTION . .
The encountering of about 300 gpm (gallons per minute) of

water in the southwest portion of your mine has raised several

' questions including:

1. Wnat is the source of the water?

o2, How does it enter the formation?

3; What are the hazards of encountering more water?
4. Removal by pumping or stop the flow? |

In determining the answer to these and related questions, it

-1s necessary to recognize that the occurrence of the water
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encountered, like all ground water, 1is controlled by regional and
local geologic conditions. For this reason, a review of the
geologic environment was mede 1o ascertain the controling factors

as revealed by the avallable data.

" BASIC GEOLOGIC ARND HYDROLOGIC CONSIDERATIONS

A The geologic environment consists of unconsolidated glacizal
soll deposits resting on the eroded surface of the consolidated
rocks of the Michigan Formatlon.

The‘uhconsolidated solls consist ofvsaﬁds, gravels, clays
and various mixtures thereof.. The logs of the wells in thé area
report vertical and horizonal varlations typical.of giacial.'
deposiis. (See cross séctions)' Some of the records repdrt sands
and/or gravgls with negligable amounits of clays while others |
report ﬁbé opposite conditlon. . Mbst howefer,'indicaté définite
stratificatlons of each of the soil types, the 31gniflcance of
the glacial s01ls lies in the occurrence of the Dermeable sands
and.grgvels. Such soills are capable of storing and releasing
waters available to them. The well recordé show thils occurs

in the area under study. Furthér; the reported water lévels

" i1ndicate the source of the waters contained 1in the glacial solls P//////;

s largely local precipitation and~£he contribution of the north-

south stream west of your present operations. The water levéis
indicate the’ground waters are moving from areas of recharge in
the highlands toward the Grand River. The movement of ground
water 1s in responsé to the force of gravity,.hence it will moVve
from any’aréa of high head to whatever area of lower head 1s
available.- Therefore, should your mine workings encountert

permeable giacial soils, the ground wate?.contained in such soills
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area, the local bedrocy wes exposed and =uodect d tc the natural

forces of weathering and eT081on like any other 1and surface.
We therefore,expect and;find, as shown by the bedrock toppgrapvhy
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mép, an irregularity inAthe bedrock surface.
or tbpographio relief is important in locating areas wnere the
thickness of congolidatea solils between the.base-of the glaclal
arift and roof of the gypsum bed be;ng mined may ve huzardously
tely west of the éité}

thin. Such an aresa is present at or 1mmeai te

of the recently encounterd water, and is shown by the "gepression”

contour on the bccrock topography map. The well reoords indicate
Sa ﬂEiEE’hOLe such as have been ooserved in the Crdqdville

arez, existis 31 the bedrock surface at or near the water flow.
| *uble.rocks such
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Such features result from localized removal of
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as 1ime5uoaeo and ﬂypuums by dovaward migrating ground waters

eventual collupse of the overlying but unaermineq rocks. Such
with wa terbearing glacial soils nrovides an
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particles are uncemented and water surrounds thea

‘oceupled by the cementing agent binding them tozéiher., fherefoxe
water movement through consclidated rocks is less 1likely to be

solution channels. Frequently, watler ig encountere

ad along beddlinz plénes and 1n the contact zone bLel
LY

different types of rocks such as a change from a sandsione resting

J b . g - >

tively spealidg, sandstones and limestones

are.more apt to be waterbearing than are shales.

the physical and chemicel characteristics

of the mineral makes water movement through solution channels the .

Because ground water 1s usually

most likely mode of cccurrence.

moving, the solution channels tend to be large, growing larger and S

yield 100 or more gallons of water per minute.
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Figure 1 is-'a mep of the area showing the bedrock topography
ble well log data, As mentioned

previously, it is important in locating the approximate are as

where: &) the bed being mined is absent: b} the bed is exposed to

the glacial drift soils: and ¢} the thickness of consolidated soils
overTywng the bed may be hazardously thin. Such en arsa is’ ' !

v
A

®

vealed by the depression contour immediaﬁely west of the recent

water occurrsnce.
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The water may hs ive eroded 4 hew channel to a lower outlet.

its way to the Fittsburgh shaft. )
Figured 3 and 4 are cross sectlions portrzying the distribu

uorizonfl well relationships are proportional to the distances

Section A-A' (Fig.3) a2lso shows the estimated water

suitable for migration

into the consclidated rocks. Analyses of the
the flow site in the mine (Hardness 63-69 g

hlorides 91 to 114 parts per million) and at

=tween -wells. along the lines of the sections as shown on figure 1.

The: sections ¢lesviy shovw the soll end water head condit ions are
e}

f ground waters from tl

(Herdness 93g/g and Chlorides 167 ppm) ax

) a2, PRR N ST . - ot I - * - ey ke
uch migrating ground waterg rather than na

.
Based on the avallable well log information, watsr pumpages
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