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Re: Runnel!s Mine Subsidence

Background

I visited the town of Runnells, IA on Friday, July 23, 1982 in southeastern
Polk County to investigate reports of a mine subsidence crater in the north
eastern part of Runnells. Also present at that time were Jim Ellerhoff,
Division of Mines and Minerals; Jim Gulliford, Director of the Department of
Soil Conservation; Dave Nelson and Gene Rouse, Garden Associates of Oskaloosa;
and Dave Colson, Runnells Water Commissioner. Jim Ellerhoff contacted IGS
concerning the crater after he had been contacted by Garden Associates (asking
for information about mining in the area). Garden Associates is the engineer
ing firm that designed and is constructing a sanitary sewer system for the
town of Runnel Is.

We originally believed that the mine causing the problems was the Diamond Jo
#1, the only mine in the area which we have a map for. Cross-checking loca
tions showed that the Diamond Jo #1 was not the mine in the area where the
crater had appeared. The subsidence was occurring over an unmapped area. At
the request of the city government of Runnells, I took them a copy of the map
we have on file for the Diamond Jo #1.
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I visited a retired coal miner, Virgil Howard, who lives in Runnells, after
meeting with the persons listed above. He had worked in the Diamond Jo #1
pulling pillars in the 1920's. He also stated that there was only one mine
able coal seam in the area, that most of the town was undermined, and that few
of the mines were ever mapped.
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Available information about the geology of the Pennsylvanian in the area indi-
cats that the coal occurs as a single bed, and is probably the same as the
coal mined across the Des Moines River at Ford in Warren County. The coal is
reported to be consistently 3.5 to 4 feet thick in the Runnells area but is
locally cut out by Pleistocene gravel-filled channels. Records also indicated
that it is relatively flat lying in the vicinity, but is locally undulatory.
I believe the coal belongs to the Laddsdale Coal Member in current nomencla
ture and would, therefore, be characteristically irregular. The coal seam is
said to outcrop in the bluff above the Des Moines River east of Runnells.

Finally, the Runnells town well passes through an underground coal mine. The
well location is indicated on the attached map which is a portion of the Run
nells 7.5' topographic map. No samples were collected from the depth interval
80 to 190 feet which contains the mined horizon.

The elevation of the coal seam can be deduced from information available for
the Diamond Jo #1 mine. The map clearly locates the shaft which is 29 feet
deep. The elevation at the entrance is 790 feet, therefore the elevation of
the coal is 760 (+ 20). The 20 foot error factor is added to accommodate lo
cal irregularities in the coal seam.

Subsidence Crater

The request for a representative from IGS originated because of the appearance
of a crater in Runnells that was believed to be related to mine subsidence.
At the time I visited Runnells the crater was measured at 4.5 feet deep by 18
feet in diameter. It is situated near the center of a T-intersection and
blocks all traffic to the west of the intersection, but the other streets are
still accessible. No material had been removed from the crater; what was
missing had disappeared downward presumably into the underlying mine void.
According to Dave Colson the crater appeared suddenly on Sunday, July 18, 1982
at about noon as a hole in the street about 1.5 feet in diameter and had
rapidly enlarged to near its present dimensions by Sunday night. Colson had
painted a circle on the pavement to show the size of the opening during the
early stages of its collapse. Remnants of the paint were visible on the frag
ments of pavement on the bottom of the crater. He also reported that there
was water in the crater when it originally appeared. Colson had barricaded it
in the meantime when the intersection was no longer passable. At the time of
the field visit there was no water standing in the crater, although it ap
peared to be muddy. The crater was bell-shaped, that is it was wider at the
bottom than at the top. The depth to the mine at this location is estimated
to be 70 feet (+ 20).

The shape of the crater and the speed with which it developed are typical of
crater-type subsidence such as has been observed in Des Moines and other areas
by myself and others. There is little question that this crater is mine re
lated.
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In addition, local residents report that a similar crater appeared in the yard
of the residence on the southwest corner of the intersection about six years
ago (1976) and was subsequently filled by the landowner. That site is approx
imately 75 feet to the southwest of the recent crater. (Both sites are indi
cated on the map.) It is clearly located by a patch of large plants, put
there by the owner.

The homes in the area are mostly wood frame type with concrete footings. None
show evidence of any settling beyond what might normally be expected. One
house did show some hairline cracks in the mortar joints between cinder blocks
in an outside wall, but this is not definitive evidence of mine subsidence.

Meeting with DSC, Garden Assoc, and Runnells Personnel

Before inspecting the crater I met with those persons listed above to review
the problem and the information that had been gathered to that point at the
Runnells town hall.

We reviewed the plans for the sewer system and the geologic information and
mining history of the area. A 20 foot deep manhole was to be installed at the
site of the crater. The route of the sewer line is shown in red on the at
tached map.

After looking at the crater we returned to the town hall to discuss alterna
tives and recommendations. Garden Assoc, has an alternative route for the
sewer that would move the east-west segment on the map one half block north to
the back of the lots on that street (the dotted line on the map). This would
remove the manhole from the immediate area of the subsidence crater. I stated
that I believed that area was also undermined and would be an area of possible
future subsidence. Nelson inquired about the possibility of locating under
ground mines using resistivity or seismic techniques. I replied that these
had not been found to be reliable in urban areas, and that drilling was the
best method to locate the mine openings. It was eventually agreed that the
locations of the drop boxes and manholes would be tested by drilling to at
tempt to site them over pillars in the coal mine since these are the most ex
pensive structures in the sewer line. Patzig Texting of Des Moines was sug
gested by Nelson. It was unclear to me who would pay for the drilling. A
second alternative that was brought up by Nelson was to use steel pipe rather
than concrete since the steel pipe is in 20 foot lengths and the concrete pipe
is in 6 foot lengths. The steel pipe might bridge a small collapse where the
concrete pipe would not. Steel pipe, however, is much more expensive.

One of the Garden, Associates engineers had talked to some of the retired coal
miners living in the area who knew about the coal mines, and they were aware
that the water well passed through a coal mine. They had encountered similar
problems in working in the Oskaloosa area.
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Office of Surface Mining

Two representatives of the Office of Surface Mining from the Kansas City of
fice visited the site on Wednesday, July 21, 1982. They talked to Ellerhoff
who relayed their discussion to me. The OSM representatives agreed that the
crater was mine related and that OSM would fill it and repair the street under
their emergency response provisions. When Colson and Garden Associates ex
pressed concern about the danger future subsidence might pose for the sewer
line OSM's response was that they couldn't help since it wasn't an emergency.
When asked if there was anyone at OSM's Washington office, who they could
appeal to, the city was told that if they went over their heads (the Denver
regional office?) they could be sure they would not get any help. That last
is quoted indirectly, third hand.

While I was in Runnells, someone from the Kansas City office of OSM called the
city hall twice wanting to know the cost of the damages to repair the crater.
Nelson tossed out a figure of $15,000. I am not certain that OSM was ever
told that.

The city of Runnells would like to have OSM pay for the drilling to site the
sewer line and will probably approach them to do so.

Sewer Construction

The sewer line in the area under discussion will be constructed along a north-
south road and turn west near the site of the recent subsidence crater. See

the attached map. Construction was under while I was there, but was well to
the south of the subsidence crater. The engineering firm intends to proceed
to stay with their schedule. They are slightly concerned about the possibil
ity of injury to the workers or liability for damage to property if they cause
a subsidence crater to develop during construction.

The Runnells Town Well

The Runnells town well was drilled through a coal mine, as previously stated.
A copy of the upper part of the strip log from the file is attached. The mine
opening lies within the unsampled interval from 80 to 190 feet. The well is
2402 feet deep into the Jordan sandstone and is cased to 1970 feet. The cas
ing record indicates that triple casing was installed from 0 to 37 feet and
double casing was installed from 0 to 212 feet, and the remainder is single
casing. The well was \iery carefully grouted in an attempt to seal off the
mine opening and required a total of 2044 sacks of cement. This information
was supplied by one of Varner Well Co.'s employees who had worked on the Run
nells town well when it was drilled in 1967. This information was not in the

technical file but has since been added. Jean Prior and Paul Horick have

reviewed this information and agree that the well is adequately constructed.
There is a minimal possibility that the city well could become contaminated by
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sewage if subsidence under the sewer line allowed sewage to leak into the
underlying coal mines. The disappearance of the water that was in the sub
sidence crater suggests that the subsidence structure may act as a channel way
of allowing surficial and ground water to enter the mines. There is no way of
knowing if the mines are actually interconnected, but it is likely that at
least some of them are. If the well casing should deterioriate sufficiently
to allow the water in the mine or the sewage to enter the well then it will
become contaminated. This is highly unlikely, but it is a possibility that
should not be disregarded. Another less serious, but perhaps more likely oc
currence is the contamination of private wells by sewage. The city has had a
central water system since 1967 so there may yet be a number of shallow wells
in use. Recalling the gravel filled channels that are said to cut into the
coal seam, it seems possible that these could become contaminated. Finally,
Runnells is situated on the bluff immediately above the Des Moines River. The
coal is reported to outcrop in the bluff east of Runnells, although I believe
these outcrops have been mined out since. It is possible that if sewage is
allowed to drain into the mines that it will eventually seep out at the out
crop line and drain into the river. It is possible that the mines have sub
sided sufficiently to seal them off at various points, but this cannot be
relied upon.

Conclusions

Subsidence will probably continue to occur in the area of the recently devel
oped subsidence crater. The two craters which developed in the area have
shown it to be prone to subsidence and there is no reason to believe it will
not continue to be. Several other factors that are believed to contribute to

subsidence are also present including a depth of less than 150 feet to the
mine opening, a water saturated zone near the mined interval (the Pleistocene
gravel-filled channel) and poor roof conditions reported in some of the mines.

Subsidence events which remove support from the sewer line will probably cause
the line to break with the attendent possibility of spilling sewage into the
underlying mines. It is, of course, impossible to predict when or where the
next crater will appear, however, it is possible that a break could occur and
go undetected until the collapse reached the surface.

The crater was to be filled Friday afternoon, although the barricades were
left in place until it is certain that the crater is stable. If this crater
follows the pattern of similar occurrences both here and in Illinois, this is
appropriate action. Subsidence craters develop rapidly and stabilize soon
after they appear with minor additional settling. They can be filled and
usually assumed safe.

The type of subsidence described by workers in Illinois or sag-type subsidence
may be present also. It is typically difficult to detect. It differs from
the crater-type in that it is a slow failure of the mine roof that is propa
gated upward creating zones of stress on the surface. A structure located in
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one of these zones can be severely damaged. The streets in the town are in
poor condition which may or may not be related to mine subsidence. Otherwise
there is little evidence of this type of subsidence.

It is uncertain what effect the construction activities may have on the sta
bility of this area. From past observations it appears that altering local
hydrologic conditions may trigger subsidence. In particular, there was the
development of craters in Des Moines following heavy rains and in What Cheer,
Keokuk Cunty, after the water level of a nearby strip pit had been lowered by
pumping.

I have written a letter to Jim Ellerhoff summarizing the information I was
able to gather and expressing the opinion that the area would probably contin
ue to experience subsidence. Copies were sent to Jim Gulliford, Dave Nelson,
and the mayor of Runnells. A copy is attached.

I talked with Jim Ellerhoff on July 29, 1982 when he informed me that OSM was
tentatively considering drilling test holes for the sewer line in Runnells.
The crater had been repaired when he last visited the site on Wednesday, July
28, 1982.

MRH/lek

Attachments
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IOWA GEOLOGICAL SURVEY
123 NORTH CAPITOL STREET

IOWA CITY, IOWA 52242

Phone: (319) 338-1173

July 30, 1982

Mr. James Ellerhoff

Division of Mines and Minerals
Department of Soil Conservation
Wallace State Office Building
Des Moines, Iowa 50319

Rot.cn D. Ray /ii -
Governor ot Iowa /<v

Donald L Koch ft
Director nnd Stale Gcnlogiit N t-~

Orville J Van Eck

Armoclate State Geologist

Dear Jim:

I have checked all the information available regarding the geology and coal
mining history of the Runnells area. A synopsis of the information follows.

Enclosed is a copy of a portion of the Runnells 7.5' topographic map. The lo
cation of the town well is indicated and a copy of the part of the geologist's
log which includes the Pennsylvanian strata is enclosed. The well passes
through an underground mine which is in the unsampled interval from 80'-190'.
Also shown are the probable location of the Diamond Jo #1 shaft, the recent
subsidence crater, and the subsidence crater which developed approximately six
years ago.

1. The elevation of the coal seam which was mined in the Runnells area is 760
ft. (±20). Therefore, the coal mine at the site of the collapse which
appeared on July 18, 1982 lies approximately 70 ft. (±20) below the surface,
elevation 830 ft. This information was deduced from the records of the Diamond
Jo. #1 mine which lies to the northeast of the village of Runnells. The shaft
elevation 790', is known to be 29 ft. deep at the location plotted on the
enclosed map.
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2. Approximately the northern half of Runnells is known to be extensively .
undermined. According to records on file at the Iowa Geological Survey, the
mines were room and pillar type and small, although one may have reached forty
acres. Mining was carried out sporadically from about 1890 to 1944. A large
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number of names were found both in IGS files and by the compilers of the Runnells
Centennial Volume that seem to apply to the mines in the area in question. The
only mine for which a map was filed with the State Mine Inspector was the Diamond
Jo #1. This is not the mine which underlies the area where the subsidence crater
developed. The city well which is indicated on the enclosed map was drilled in
1967 through an unmapped coal mine. No samples were collected from the 80 ft. to
190 ft. depth interval which includes the mine opening.

Conversations with retired coal miners and older residents of the area con

firmed that much of the town was undermined and that only one mineable coal seam
was known in the area, and perhaps most important that pillars were removed from
some of the mines, notably the Diamond Jo. #1.

Further, the abstract of property owned by Dave Colson of Runnells contains
an affidavit by a coal miner stating the the property had been undermined before
1905. Colson's property is adjacent to the recent subsidence crater.

3. The subsidence crater which developed on Sunday, July 18, 1982 was approx
imately 75 to 100 ft. northeast of a crater which appeared in the yard of the
residence on the southwest corner of the intersection about six years ago. The
general shape of the crater and the rapidity with which it developed are
consistent with crater-type subsidence that has been described in Illinois and
with other incidents of crater-type subsidence that have occured in Iowa.

It is my opinion, based on the information available, that subsidence will
continue to occur in the northeastern part of the village of Runnells. The area
has a'history of subsidence which appears to be the most reliable predictor of
future subsidence. Several other factors are present which seem to have a high
correlation with mine related subsidence including depth of less than 150 ft.,
locally thin mine roof rocks and the presence of water saturated zones (gravel-
filled channels) near the mine openings. Therefore, it is safest to assume that
the area will continue to be unstable for an unknown period. Unfortunately, it
is not possible to predict where or when the next subsidence crater will appear.

As previously mentioned, the town well at Runnells passes through a coal mine.
The drilling and construction records show that the well has double casing
through the mined horizon and that it was thoroughly grouted. There is a very
slight possibility of contamination of the well by sewage if:

1.) subsidence of the mines underlying the sewer line causes the line to break
spilling sewage into the network of coal mines under the town which may or may
not be interconnected.

2.) the well casing deteriorates to allow the water sewage that may be in the
mine to enter the well.

It must be stressed that the chances of this occurring are minimal, but it should
not be disregarded. It is possible as well that in the event sewage is allowed
to enter the mines that seeps could develop at the outcrop line in the river
bluff and drain into the Des Moines River. Again, the chances are small that
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this will happen, but the possibility should not be ignored.

Please keep our office appraised of any further developments in this situation.
As you know, all the information we are able to gather about abandoned coal mines
in Iowa and about subsidence related to these mines will be added to our file and

is much appreciated.

Sincerely,

Mary R. Howes
Research Geologist I

MRH/mph
Enclosure

cc: James Gulliford

Garden Associates

Mayor of Runnells
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October 13, 1966

Mr. John Hesiing
Garden Engineering Service
Post Office Box 451

Qskaloosa, Iowa

Dear Mr. Hesiing:

The difference in elevation of about 70 feet between
the newly selected well site and the site for which the
forecast for the Jordan well at Runnels was prepared
should have very little basic influence on the forecast.

It is expected the difference will be found either
in an increased thickness of glacial drift, or the top of
bedrock will be somewhat higher, and thus the thickness
of the Pennsylvanian System will be somewhat greater.
Because the top of the Pennsylvanian System is a highly
eroded surface in this area, it is difficult to predict
the altitude of the bedrock surface without closely spaced
control. It is for this reason that the original forecast
allowed for considerable variation in the Pleistocene and
Pennsylvanian thicknesses. The depth below the base of the
Pennsylvanian System can be increased by approximately 70
feet, and this should be reasonably accurate.

If I can be of any other help please let me know.

Very truly yours,

H. G. Hershey

HGH-QVE/1



Garden Engineering Service

PHONE 673-7637 P.O. BOX 451

OSKALOOSA, IOWA

CONSULTING ENGINEERS

MERRILL L. GARDEN, P.E.

JOHN W. HESLING, P.E.

JOHN W. N. STEDDOM, P.E.

October 11, 1966

Dr. H. G. Hersey

Iowa Geological Survey

Geological Survey Building

Iowa City, Iowa 52240

De ar Sir:

IOWA GEOLOGICAL SURVEY

OCT 13 T96B

Sometime ago we requested and received from your office
information entitled "ground water conditions in the jordan

Aquifer at Runnells, Iowa". This information you sent was based
on a starting elevation of 804 feet at a site just northeast

of the business district. because of the location of certain

sanitary sewer and septic tank lines and outhouses, we have decided

to move the well site to a point near the top of the hill on the

north side of town with a starting elevation of approximately

876 FEET.

Would you please send me a revised forecast of depths of

stratas to be encountered, based on this starting elevation.

This project is scheduled for a letting in the latter part

of November so I would appreciate the information as soon as it

IS CONVENIENT.

MB

Yours truly,

GABD^N ENGINEER^

W. Hesling, P



Garden Engineering Service

PHONE 67 3-7 6 37 P.O. BOX 451

OSKALOOSA, IOWA 52577

CONSULTING ENGINEERS

MERRILL L. GARDEN, P.E.

JOHN W. HESLING, P.E.

JOHN W. N. STEDDOM, P.E.

OUL1

July 18, 1967

Iowa Geological Survey
Geological Survey Building
Iowa City, Iowa 5224-0

Gentlemen:

MWA •EOWGICAL $UH1E(

JUL 2 0?9€7

Please find enclosed Rate of Flow vs. drawdown Curve for

the Runnells, Iowa deep water well, for your records.

Yours truly,

ERING SERVICE

Enclosure
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June 19, 1967

MEMORANDUM

QUO &**+&*. J*****1''-

TO: Dr. H. G. Hershey

FROM: Richard Northup

RE: Pumping Test at Rusnells

At the request of Mr. John Hesiing, Garden Engineering Co.,
Oskaloosa, and Varner WEll Company, Dubuque, the writer attended
a pumping test at Runnells on Friday, June l6th. This is a
Jordan well, financed by the Corps of Engineers to replace the old
shallow sand and gravel wells which will be under water upon
completion of the Red Rock Dam and Reservoir.

Runnells turned out to be an excellent well. Static

water level was l62' and yielded 1050 gpm, with drawdown of
only 30 feet. The well started at 1000 to 1050 gpm, and pumping
rate was then reduced 100 gpm each half hour until it reached 200
gpm. The rate was then increased back to 1000 gpm, the rate
being increased each half hour. It was then to run at lOOOgpm
for the remainder of the test.

rell had been

cut back to 200 gpm. Garden Engineering Company will see that we
ge

Readings were taken until i+:00 pm when the well had
t back to 200 gpm. Garden Engineering Company will se<
t all figures for the remainder of the test.

A water sample was taken at 1:30 pm in time for it to reach
the water lab in Des Moines before closing time.

All cuttings are now at the survey, and copies of our log
will be sent to Garden Engineering Company and also to Varner.

in progeess to alert Don
run a u-auuiia, nay-aeuuron log on the hole.

Arrangements have been tentatively L •u11 made to run the log
tomorrow (Tuesday). Varner is to pull the pump today and we can
run the log before the hole is capped, as it must be pending

'he permanent pump.

I phoned Orv. while the test was in progeess to alert
Koch who wants to run a Gamma Ray-Neutron log on the hole.
Arrangements have been tentatively L ••11 made to run the lo

i.u.11 011c J-U& ucj-uxe 011c iiuj-c -lg *-. cx.jj y

installation of the permanent pump.



G(0 Am^jm^C**&&_

January 24, 1969

Town Clerk

City Hall
Runnells, Iowa

Dear Sir,

Enclosed is a report on the mineral analysis of water from
the municipai well in the Town of Runnels in Polk County, Iowa,
cs shown by a sample collected by Mr. W. F. Lee, on December 23,
1968.

If you have any questions concerning this report, please do
nor hesitate to 1st me hear from you.

Very truly yours,

HGH/RCN:wg
Enclosure-!

H. C. Hershey










