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SUBJECT: Mine La Motte Dam Phase I Inspection Report

This report presents the results of field inspection and evaluation
of the Mine La Motte Dam (MO 30289).

It was prepared under the National Program of Inspection of Non-
Federal Dams.

This dam has been classified as unsafe, non-emergency by the
St. Louis District as a result of the application of the following
criteria:

a. Spillway will not pass 50 percent of the Probable Maximum
Flood without overtopping the dam.

b. Overtopping of the dam could result in failure of the dam.

c. Dam failure significantly increases the hazard to loss of
life downstream.

SUBMITTED BY: GNED 14APR'S80
Chief, Engineering Division Date

14APR
APPROVED BY: ____

Colonel, CE, District Engineer Date
Acces.- ion For

NTIS Gjp&I_
DTIC 7AI

U nn c", Ii- d []Just ic c:t iorU

By -. . .
Distrifnition/

Availability Codes

Avail anid/or-
Dist Spcial



MINE LaMOTTE DAM

MADISON COUNTY, MISSOURI

MISSOURI INVENTORY NO. 30289

PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

PREPARED BY

L. ROBERT KIMBALL AND ASSOCIATES
CONSULTING ENGINEERS AND ARCHITECTS

EBENSBURG, PENNSYLVANIA 15931

UNDER DIRECTION OF

ST. LOUIS DISTRICT, CORPS OF ENGINEERS

FOR

GOVERNOR OF MISSOURI

FEBRUARY, 1980



PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained

from the Office of Chief of Engineers, Washington, D.C. 20314.
The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or pro-
perty. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational eva-
luations are beyond the scope of a Phage I investigation;
however, the investigation is intended ti identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the nor-
mal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the nor-
mal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. the
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in detemining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM Mine LaMotte
STATE LOCATED Missouri
COUNTY LOCATED Madison
STREAM Unnamed tributary to St. Francois

River
DATE OF INSPECTION September 6, 1979

Mine LaMotte Dam was inspected using the "Recommended Guidelines
for Safety Inspection of Dams". These guidelines were developed
by the Chief of Engineers, U.S. Army, Washington, D.C., with the
help of federal and state agencies, professional engineering
organizations, and private engineers. The resulting guidelines
are considered to represent a consensus of the engineering pro-
fession.

Based on the criteria in the guidelines, the dam is in the high-
hazard potential classification, which means that loss of life
and appreciable property loss could occur in the event of
failure of the dam. The dam is in the small size classification
since it is greater than 25 feet high, but less than 40 feet
high. The estimated damage zone extends approximately two miles
downstream of the dam. Within this damage zone are approximately
two dwellings, several buildings, a school, a road and Lake
Harmony Dam.

Based on the downstream affected area the Spillway Design Flood
for this dam is the PMF (Probable Maximum Flood). The spillway
is capable of controlling approximately 7% of the PMF without
overtopping the embankment. In addition, the spillway cannot
control the 100 year storm, but can control the 10 year storm.

Deficiencies visually observed for Mine LaMotte Dam were no
riprap on the upstream slope, no reservoir drain, heavy tree
growth on the downstream slope, seepage and ponded water at the
toe of dam and seepage present near the pool elevation on the
downstream slope. There is no warning system in effect or a
safety inspection program. Stability and seepage analyses com-
parable to the requirements of the "Recommended Guidelines for
Safety Inspection of Dams" are not available which is considered
a deficiency. These deficiencies should be remedied at the
direction of a professional engineer knowledgeable in the design
and construction of earthfill dams.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

MINE LaMOTTE DAM - I.D. NO. 30289

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of Mine LaMotte Dam be made.

b. Purpose of Inspection. The purpose of the inspection
was to make an assessment of the general conditon of the dam
with respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards to
human life or property.

c. Evaluation Criteria. Criteria used to evaluate the dam
were furnished by the Department of the Army, Office of the
Chief of Engineers, in "Recommended Guidelines for Safety
Inspection of Dams". These guidelines were developed with the
help of several federal agencies and many state agencies, pro-
fessional engineering organizations and private engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances. %line LaMotte
Dam is an earthfill dam approximately 750 feet long and 26.5
feet high. The embankment crest has a bend in the upstream
direction (concave). The crest width is 10 to 12 feet wide.
The upstream slope is LH:IV and the downstream slope ranges from
1H:IV to 1.5H:IV.

The spillway is located on the right abutment and is an open
cut trapezoidal shaped channel. The spillway exit channel is
cut in rock on the right abutment. The spillway exit channel
ends at a scour hole near the toe of dam.

There are no reservoir drain pipes or other facilities to
lower the reservoir water surface.

b. Location. >Mine LaMotte Dam is located approximately 1
mile northeast of Mine LaMotte, Missouri, on an unnamed tribu-
tary to the St. Francois River. The dam can be located (Section
28, Township 34 North, Range 7 East) on the Fredricktown,
Missouri 15 minute U.S.G.S. quadrangle.



c. Size Classification. Mine LaMotte Dam is a small size
structure (26.5 feet high, 134 acre-feet).

d. Hazard Classification. Mine LaMotte Dam is a high
hazard dam. Downstream conditions indicate that loss of life is
probable should failure of the dam occur. The estimated damage
zone downstream of the dam is approximately two miles
downstream. Within this damage zone are two dwellings, a school

and several buildings and roads.

e. Ownership. Mine LaMotte Dam is owned by Bob Henke.
Correspondence should be addressed to:

Mr. Bob Henke
Star Route Box 352
Fredericktown, Missouri
314-867-5624

f. Purpose of Dam.- Mine LaMotte Dam is used for
recreat on.

g. Design and Construction History. Based on intervisws
with the owner, Mine LaMotte Dam was reportedly built approxima-
tely 100 years ago by the St. Joe Mineral Company. Contacts to
St. Joe Mineral Company indicated no design or construction
history was available. he owner indicated that he purchased
the dam in March, 1978, but has been associated with the dam
since 1968. The owner indicated that the dam originally had a
water supply pipe through the dam but in 1950 the lake was
drained and the pipe was sealed. In addition, the dam was
raised 3 feet in 1970 when the dam was "broke" (in the words of
the owner) in three places. The spillway was constructed in
1970. The owner indicated that the "break" was related to
overtopping.

h. Normal Operating Procedures. Since no means to draw
down the reservoir exists, no operations are conducted at the dam.
Excess inflow discharges over the spillway crest.

1.3 PERTINENT DATA

a. Drainage Area. 0.9 square mileR
U.S.G.S. quadrangle
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b. Discharge at Damsite (cfs).

(1) Maximum known flood at dam site Unknown
(2) Spillway capacity at top of dam 284

c. Elevation (feet) - Field survey based on spillway
elevation 881 shown on U.S.G.S. quadrangle.

(1) Top of dam 883.9
(2) Spillway crest 881
(3) Normal pool 881
(4) Maximum pool (PMF) 886.3
(5) Tailwater on day of inspection 857.4
(6) Streambed at centerline of dam 856.5

d. Reservoir (feet).

(1) Length of maximum pool 1000
(2) Length of normal pool 1500

e. Storage (acre-feet).

(1) Top of dam 134

(2) Spillway crest 72
(3) Normal pool 72

(4) Maximum pool (MIF) 200

f. Reservoir Surface (acres).

(1) Top of dam 24

(2) Spillway crest 18
(3) Normal pool 18
(4) Maximum pool (PMF) 30

g. Dam.

(1) Type Earth embankment
(2) Length 750 feet
(3) Height 26.5 feet
(4) Top width 11 feet

(5) Side slopes Upstream - 1H:IV
Downstream - 1H:IV to 1.511: lV

(6) Zoning Unknown
(7) Grout curtain Unknown

(8) Cutoff Unknown

3



h. Diversion and Regulating Tunnel. None: Reportedly
sealed in 1950

i. Spillway.

(1) Type Earthen-trapezoidal
(2) Length (bottom) 12 feet
(3) Crest elevation 881 feet
(4) Upstream channel Lake
(5) Downstream channel Open cut rock in

right abutment

4

. . . . . ... . A.



SECTION 2 - ENGINEERING DATA

2.1 DESIGN. No design drawings, reports or data are known to
exist.

2.2 CONSTRUCTION. Based on interviews with the owner, it Is
reported that the dam was constructed 100 years ago. No infor-
mation exists on construction of the dam.

2.3 OPERATION. No operating records exist.

2.4 EVALUATION.

a. Availability. There are no engineering data available.

b. Adequacy. The field surveys and visual inspection pre-
sented herein are considered adequate to support the conclusion
of this report. Seepage and stability analyses comparable to
the requirements of the "Recommended Guidelines for Safety
Inspection of Dams" were not available, which is considered a
deficiency. These seepage and stability analyses should be per-
formed for appropriate loading conditions (including earthquake
loads) and made a matter of record.

c. Validity. Not applicable.

5



SECTION 3 - VISUAL INSPECTION

3.1I FINDINGS

a. General. The onsite inspection of Mine LaMotte Dam was
conducted by personnel of L. Robert Kimball and Associates on
September 6, 1979. The inspection team consisted of a hydrolo-
gist, structural/soils engineer and a geologist. The inspection
consisted of:

1. Visual inspection of the retaining structure, abutments,
and toe.

2. Examination of the spillway facilities, exposed portions
of any outlet works, and other appurtenant works.

3. Observations affecting the runoff potential of the
drainage basin.

b. Project Geology. Mine LaMotte Reservoir and its dam are
underlain by rocks of the Cambrian aged LaMotte formation. This
formation is primarily a quartzose sandstone that may grade
laterally into arkose or conglomerate. The sandstone, which may
be yellow, gray, red or brown, often attains thicknesses of up
to 500 feet and usually overlies the Precambrian basement rocks.
The only exposure in the vicinity of the dam was in the spillway
itself. This showed a buff colored sandstone with some jointing
indicated. The beds were about one foot in thickness.

The area around Mine LaMotte Reservoir has experienced
extensive faulting in the past. The reservoir itself lies on a
down thrown block in the central part of the LaMotte faults.
These northwest trending faults have a displacement of about 100
feet, causing the LaMotte sandstone to be brought against the
Bonneterre formation. These faults are believed to be on
eastern extension of the Doe Run - Higdon fault system which is,
in turn, part of the Simms Mountain fault system.

c. Dam and Spillway. The visual inspection of the dam
indicated that the structure was in poor condition. From a brief
survey conducted during the inspection, it was determined that
the top of dam corresponds to elevation 883.9. The emergency
spillway crest is at elevation 881.0. The crest width of the
dam ranges from 10 to 12 feet. The upstream slope is approxima-
tely lH:1V and contains numerous bushes and shrubs. The
upstream slope also shows signs of instability. The earth
material appears to be sliding into the reservoir. Additional
material has recently been dumped over the upstream face and
instability of this additional material is evidenced. This
material is sliding into the reservoir and longitudinal cracks
can be noticed approximately 2 feet back from the upstream
slope. The longitudinal cracks and dumped additional fill
material are located at several locations on the upstream slope.

6



The downstream slope of the dam ranges from IH: IV to 1.5H: lV.
Visual examination of the embankment surface material indicated
a sandy clay. Numerous large trees and thick vegetation are
present over the entire downstream slope. A seepage zone esti-
mated at 2 to 3 gallons per minute was located on the downstream
slope of the dam approximately 150 feet from the left abutment.
This seepage zones corresponds and matches the water level sur-
face during the inspection (elevation 881.0). It appears from
visual examination that the seepage was clear. An area imme-
diately downstream of the toe of the dam is flat and drainage is
poor. Numerous seepage and wet swampy areas exist at the toe of
dam and beyond the toe of dam.

The spillway is located on the right abutment and is an open
cut channel. The spillway is trapezoidal in shape with a bottom
width of 12 feet. The spillway exit channel is cut in rock on
the right abutment of the dam. The spillway exit channel ends
at a scour hole beyond the toe of dam. This scour hole acts as
a stilling basin and is of sufficient distance from the
embankment.

d. Drainlines. There are no facilities to drain or lower
the reservoir surface. It is reported that the dam originally
had a water supply pipe through the dam. In 1950 the reservoir
surface was lowered and the drainliae sealed.

e. Reservoir Area. No pertinent problems were noted in the
reservoir area. The watershed is moderately flat and wooded.

f. Downstream Channel. The unnamed tributary to the St.
Francois River downstream of Mine LaMotte Dam is of moderate
width and slope before flowing into Lake Harmony Dam.

3.2 EVALUATION.-The visual inspection revealed that the earth
embankment is in poor condition. Both the upstream and
downstream slope are very steep. The upstream slope has
recently had additional material end dumped on the slope and
thus shows signs of instability. The downstream slope is
covered with a thick growth of trees. Seepage is exiting from
one portion of the downstream slope near the reservoir water
level. In addition, seepage and ponded water is present at the
toe of the higher portions of the dam.

Complete evaluation of the structure can not be made without
a detailed stability and seepage analysis.

7



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES. The reservoir is maintained at the spillway
crest elevation. No facilities are present to lower or drain
the reservoir.

4.2 MAINTENANCE OF DAM. Maintenance in the form of dumping
additional on the upstream slope of the dam and cutting the
vegetation on the upstream slope of the dam is conducted by the
owner. No other maintenance is performed.

4.3 MAINTENANCE OF OPERATING FACILITIES. No operating facili-
ties are present to be maintained.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT. Upon checking
with the owner, the inspection team is unaware of any warning
system in effect.

4.5 EVALUATION. Maintenance of the dam and operating facili-
ties are considered poor. There is no warning system in effect
to warn downstream residences of large spillway discharges or
failure of the dam.

I8
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. There are no hydraulic or hydrological
design data available as discussed in Section 2.

b. Experience Data. The drainage area was developed using
the U.S.G.S. quadrangle sheet. The lake surface area was deter-
mined by planimetering the quadrangle sheet. Surface area
elevations were determined by planimetering various contour
lines within the drainage area on the U.S.G.S. quadrangle
sheets. The spillway and dam layout was made from surveys con-
ducted during the inspection. Despite no record of reservoir
water levels, there is no history of the dam being overtopped
since the dam was raised and the spillway modified in 1970 when
the dam was overtopped (See Section 1.2g). No evidence presently
exists of the overtopping except from the interviews with the
owner.

c. Visual Observations. The spillway is located on the
right abutment. The spillway control section is trapezoidal in
shape with a bottom width of 12 feet. The spillway exit channel
is cut in rock and is of sufficient depth.

d. Overtopping Potential. O-ertopping potential was
investigated through the development of the probable max-imum
flood (PNF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir and spillway.

The Corps of Engineers, St. Louis District, has directed
that the HEC-l Dam Safety Version systemized computer program be
utilized. The program was prepared by the Hydraulic Engineering
Center (REC) U.S. Army Corp of Engineers, Davis, California,
July, 1978. The major methodologies or key input data for this
program are discussed in Appendix B.

Complete summary sheets for the computer output are pre-
sented in Appendix B. To facilitate review, the major results
of the overtopping analysis are presented below:

Peak inflow 8,850 cfs
Spillway capacity 284 cfs

9



Ratio of Maximum Reservoir Maximum Depth Maximum Duration
PMF Water Surface over Dam Outflow, of over

El. (ft) (embankment) cfs topping, hours
(ft)

.10 884.09 .19 380 1.17

.50 885.47 1.57 4189 6.33
1.00 886.32 2.42 8539 10.17

The Corps of Engineers Spillway Design Flood for a high
hazard-small dam is 1/2 PlF to the PHF. Based on the downstream
hazard exposure, the Spillway Design Flood for this dam has been
selected to be the PMF. The spillway is capable of controlling
only approximately 7% of the PMF without overtopping the embank-
ment. Overtopping the embankment for an extended period of time
or with depth will cause failure of the dam.

Because of the low spillway capacity the 10 year storm was
routed through the reservoir. It was determined that the
spillway can control the 10 year storm but not the 100 year
storm.

10



SECTION 6 - STRUCTURAL STABILITY

6. 1 EVALUATION OF STRUCTURAL STAB[LITY

a. Visual Observations. Visual observations indicate that
the dam is in poor condition. The upstream slope has had
recent material end dumped over the slope. Movement and erosion
of this material was noted during the inspection. Trees on the
upstream slope have recently been cut above the roots. The
downstream slope is very steep and covered with a thick growth
of trees. Seepage was noted on the downstream slope at the
approximate water level. Seepage and ponded water was present
along much of the toe of the dam.

b. Design and Construction Data. No design or construction
data is available on the dam. The dimensions of the dam and
cross section are unknown. Stability and seepage analyses com-
parable to the requirements of the "Recommended Guidelines for
Safety Inspections of Dams" were not available, which is con-
sidered a deficiency.

c. Operating Records. No operating records are kept on ths
structure.

d. Post Construction Changes. Post construction changes
have been made to the dam but are not well documented. The
reservoir drainline was plugged in 1950. The dam was raised
approximately 3 feet and the spillway installed in 197C.

e. Seismic Stability. The dam is 1coated in seismic zone 2
to which the guidelines assign a "moderate" damage potential.
No seismic stability analysis has been conducted.

11!



SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. The visual observations, review of available
data and hydrologic calculations indicate that Mine LaMotte
Dam's spillway is seriously inadequate. The spillway is capable
of controlling approximately 7% of the PMF without overtopping
the embankment. In addition, the spillway and reservoir cannot
control the 100 year storm but can control the 10 year storm.

The earth embankment appeared to be in poor condition. Ero-
sion and slumping was noted on the upstream slope of the dam.
Seepage and a very heavy growth of trees was noted on the
downstream slope of the dam. The downstream slope is very
steep. Ponded water and seepage was present at the toe of the
dam. Stability and seepage analyses comparable to the require-
ments of the "Recommended Guidelines for Safety Inspections of
Dams" were not available, which is considered a deficiency.

b. Adequacy of Information. Complete assessment of the
structural stability of the structure cannot be made because of
the limited design data and construction data. Stability and
seepage analyses comparable to the requirements of the
"Recommended Guidelines for Safety Inspections of Dams" were not
available, which is considered a deficiency.

c. Urgency. The deficiencies described herein are serious
and corrective actions listed below should be initiated imme-
diately. Special note should be made of items in paragraph 7.2
a and b. and these recommendations should be pursued on a high
priority basis.

d. Need for Phase II. In order to accomplish some of the
recommendations/remedial measures outlined below, further
investigations will be required. However, a Phase II investiga-
tion is not required.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Alternatives. Spillway size and/or height of dam
should be increased to pass the approximate spillway design
flood. In either case, the spillway should be protected to pre-
vent erosion.

b. Operation and Maintenance Procedures. The following
operation and maintenance procedures are recommended:

12



1. Stability and seepage analyses should be conducted of
the earth embankment by registered professional engineer
knowledgeable in the design and construction of earth
dams.

2. All seepage points should be monitored at regular
intervals.

3. Institute a formal inspection program to be conducted at
regular intervals.

4. Institute a formal warning system to warn downstream
residences of high spillway discharges or failure of the
dam.

5. Provide a means to lower the reservoir water surface or
draining the reservoir.

6. Riprap the upstream slope.

7. Clear trees and brush selectively from the slopes of the
dam and spillway at the direction of an engineer fami-
liar with dam design and construction. After the slopes
are cleared an inspection of the downstream slope should
be made. Slope clearing can result in the development
of problem seepage or erosion and should be planned and

executed with caution.

13
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HYDROLOGY AND HYDRAULICS



APPENDIX B

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic analysis used in development of the overtopping

potential is based on applying a hypothetical storm to a unit
hydrograph to obtain the inflow hydrograph for a reservoir routing.
The Probable Maximum Precipitation is derived and determined from
regional charts prepared by the National Weather Service in

"Hydrometeorological Report No. 33." Reduction factors have not
been applied. A 48 hour storm duration is assumed with total
depth distributed over 6 hour periods in accordance with
procedures outlined in EM 1110-2-1411 (SPF Determination). The
maximum 6 hour rainfall period is then distributed to hourly incre-
ments by the same criteria. Within-the-hour distribution is
based upon NOAA Technical Memorandum NWS HYDRO-35. The non-peak
6 hour rainfall periods are distributed uniformly. All distributed
values are arranged in a critical sequence by the SPF criteria.
The final inflow hydrograph is produced by deduction of infil-
tration losses appropriate to the soil, land use, and antecedent
moisture conditions.

The reservoir routing is accomplished by using Modified
Puls routing techniques wherein the flood hydrograph is routed
chrough lake storage. Hydraulic capacities of the outlet works,

spillways, and crest of dam are used as outlet controls in the
routing. Storage in the pool area is defined by an elevation-
starage capacity curve. The hydraulic capacity of the outlet
works, spillways, and top of dam are defined by elevaticn-
discharge curves.

Dam overtopping analysis has been conducted by hydrologic

methods for this dam and lake. This computation determines the
percentage of the PMF hydrograph that the reservoir can contain
without the dam being overtopped. An output summary in the
hydrologic appendix displays this information as well as other
characteristics of the simulated dam overtopping.

The above analysis has been accomplished for this report
using the systemized computer program HEC-l (Dam Safety Version),
July, 1978, prepared by the Hydrologic Engineering Center, U.S.
Army Corps of Engineers, Davis, California. The numeric para-
meters estimated for this site are listed in the computer printout.
Definitions of these variables are contained in the "User's Manual"
for the computer program.

The inflow hydrograph was routed through the reservoir using
HEC-l's Modified Puls option.
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MINE LAMOTTE LAKE

P- HOICTES PHOT LOCATIOI4 MINE LA MOTT DAM
PHOTO INDEX

C-1



Photograph No. 2

Crest of dam looking toward left abutment.

Photograph No. 3
Upstream slope of dam.
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Photograph No. 4

Spillway control section.

Photograph No. 5

Spillway exit channel.
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Photograph No. 6

Downstream slope of dam.

Photograph No. 7

Seepage and wet areas at toe.
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Photograph No. 8

Ponded water at toe of dam.
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