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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM
ASSESSMENT SUMMARY

Name of Dam Macon Lake Dam
State Located Missouri
County Located Macon County
Stream Duck Creek

Date of Inspection \\ October 8, 1980

Macon Lake Dam was inspected by an interdisciplinary team of engineers
from Hoskins-Western-Sonderegger, Inc:.: The purpose of the inspection was
to make an assessment of the general conditions of the dam with respect to
safety, based upon available data and visual inspection, in order to deter-
mine if the dam poses hazards to human life or property.

The guidelines used in the assessment were furnished by the Department
of the Army, Office of the Chief of Engineers and developed with the help
of several Federal and State agencies, professional engineering organiza-
tions, and private engineers.

Macon Lake Dam has a height of Forty-two (42) feet and a storage capa-
¢ity at the minimum top elevation of the dam of four thousand four hundred
(4,400) acre-feet. In accordance with the guidelines, an intermediate size
dam has a height greater than or equal to forty (40) feet but less than one
hundred (100) feet and a storage capacity greater than or equal to one thou-
sand (1,000) acre-feet but less than fifty-thousand (50,000) acre-feet,
whichever gives the larger size catagory. Macon Lake Dam is classified
as an intermediate size dam.

In accordance with the guidelines and based on visual observation, the
dam is classified as having a high hazard potential. Failure would threaten
1ife and property. The estimated damage zone extends approximately ten
(10) miles downstream of the dam. Within the damage zone are portions of
the city water treatment plant, the municipal swimming pool, 4 or 5 dwellings
and U.S. Highway 36 immediately downstream from the dam; the C. B. and Q.
railroad about 1 mile downstream; and one dwelling about 2 miles downstream.
Minimal damage will occur beyond the first 2 miles of the estimated 10 mile
damage zone.

R

Bur inspection and evaluation indicate that the spillway does not meet
the minimum criteria set forth in the recommended guidelines for an inter-
mediate dam having a high hazard potential. The Probable Maximum Flood

is the appropriate spiliway design flood. The spillway will pass the 100-
year flood (a flood having a 1 percent probability of being exceeded in any
year) without overtopping the dam. The spillway will pass 55 percent of
the Probable Maximum Flood without overtopping the dam. The Probable
Maximum Flood (PMF) is defined as the flood that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region.
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Construction plans were available for this dam. Data collected during
the field inspection as well as data from the plans were used in the analy-
sis of this dam. Based on this analysis the following remedial measure
should be implemented by the owner on a high priority basis:

(a) The height of the dam should be increased and/or the spiliway

size or shape should be changed to pass the Probable Maximum
Flood without overtopping the dam. .

A The following operation and maintenance pﬁocedures are recommended
f and should be implemented by the owner in the near future.

(a) Seepage and stability analyses comparable to the requirements

j of the recommended guidelines should be performed by an engi-

;} neer experienced in the design and construction of the dams.

fi (b) The major cracks and holes in the concrete spillway channel and

H drop structures should be repaired.

%

7 (c) The small trees (saplings) and shrubs growing on the upstream

i: slope should be removed and measures taken to prevent their
\i recurrence.

' (d) A program of periodic inspection and maintenance, with particular
? attention to the spillway, should be initiated and the inspec-

: tion records made a part of this project file.

!
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
MACON LAKE DAM - MO 10153

MACON COUNTY, MISSOURI

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 Macon Lake Dam be made.

b. Purpose of Inspection. The purpose of the inspection was to make
an assessment of the general condition 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 fur-
nished by the Department of the Army, Office of the Chief of
Engineers, in "Recommended Guidelines for Safety Inspection of
Dams", Appendix D to “Report of the Chief of Engineers on the
National Program of Inspection of Dams"”, dated May, 1975, and
published by the Department of the Army, Office of the Chief of
Engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) Embankment. The dam is an earthfill structure approximately
1,200 feet in length and 42 feet in height. The dam impounds
a normal pool of about 2,250 acre-feet. The maximum storage
at the minimum top elevation of the dam is 4,400 acre-feet.

(2) Spillway. The only spillway is located in the right abut-
ment of the dam. It consists of a concrete ogee weir and
a trapezoidal shaped concrete lined downstream channel.
The circular segment of the channel shown on Plate (-3 was
constructed in 1928. Later (date unknown) the concrete
Tined channel was extended another 192 feet + downstream
(See Plate C-2). The later construction incorporated drop
structures in the channel, the first of which was constructed
at the end of the original channel (3.5 feet+). The second
drop (7.6 feett) was constructed 107 feet + downstream and
the third (3.6 feet+) was constructed at the end of the




! channel. The total drop from the top of the weir to the
| end of the concrete channel is 30 feet+. The channel is
-, uniformly tapered from the weir length of 85 feet to a

' width of 45 feet at the bottom end of the lined channel f
where spillway flows discharge into a vegetated earth chan-
nel.

i (3) Low-Level Outlets. Two low-level outlet lines are shown

- | on the plans for this dam. A 12-inch cast iron suction
line orginating at the bottom of the gate chamber is used
to draw off water to the water treatment plant. A 6-inch
cast iron gravity Tine also originates at the bottom of the
gate chamber. It functions as a cleanout or flushing line,
and water drawn off through this line is wasted. Both lines
are controlied by sluice gates. Entrance of water into the
gate chamber is controlled by three 12-inch sluice gates
mounted at different elevations. The lowest of the three
is mounted 5 feet above the invert elevations of the 6 and
12-inch outlet Tines. Plates C-2, C-5 and C-7 show these
details.

IR S S
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(4) Pertinent physical data are given in paragraph 1.3.

b. Location. The dam is Tocated approximately one and one-half miles 1
northwest of Macon in Macon County, Missouri as shown on Plate
A-2. The dam is shown on Plate A-1 in the NW1/4 of Section 17,
‘ T57N, R14W.

¢. Size Classification. Criteria for determining the size classi- |

fication of dams and impoundments are presented in the guidelines
referenced in paragraph 1.7c above. Macon Lake Dam has a height
of 42 feet and a maximum storage capacity at minimum top eleva-
tion of dam of 4,400 acre-feet. This dam is classified as an

( intermediate size dam. An intermediate size classification is
determined by either the storage or height, whichever gives the

{ larger size category.

: d. Hazard Classification. Guidelines for determining hazard classi-
| fication of dams and impoundments are presented in the guidelines
as referenced in paragraph 1.1c above. !

’.? Aerial photographs of the downstream damage zone of this dam were i
' taken in October, 1980. These photographs were used as reference
in the field observations of the damage zone which were made during
b the inspection. Based on the field observations and on the refer-
enced guidelines this dam is in the High Hazard Potential Classi-
fication. The estimated damage zone extends approximately ten
miles downstream of the dam. Within the damage zone are portions
of the City water treatment plant, the municipal swimming.pool,
U.S. Highway 36 and 4 or 5 dwellings immediately downstream from

-2-




the dam, the C. B. & Q. railroad about 1 mile downstream and one
dwelling about 2 miles downstream. Minimum damage will occur
beyond the first 2 miles of the estimated 10 mile damage zone.

e. Qwprership. The dam is owned and operated by the City of Macon,
121 West Bourke, Macon, Missouri 63552.

f. Purpose of Dam. The dam impounds water used by the City of
Macon as a municipal water supply. The lake also provides re-
creational benefits.

g. Design and Construction History. The dam was designed by Burns
and McDonnell of Kansas City. The plans for the dam are included
in Appendix C of this report. The plans are dated 1927. Notes
on the plans indicate corrections were made in April, 1928. Con-
struction was completed in 1928. Mr. Paul Jensen, General Super-
intendent of Macon Municipal Utilities, stated that the spillway
weir was raised approximately 2 feet in 1964. The concrete lined
spillway exit channel has been extended since the initial censtruc-
tion. The date of this construction is not known.

Dl e o . ) ‘
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h. Normal Operating Procedure. Water for the City of Macon is drawn
from the reservoir through a 12-inch cast iron suction line. Water
can also be withdrawn by gravity through a 6-inch cast iron pipe
flushing line. Except for the demand for potable water by the
city, the pool level is controlled by rainfall, infiltration, eva-
portation and the capacity of the uncontrolled spillway.

1.3 PERTINENT DATA

a. Drainage Area. 4,048 acres (6.32 square miles)

b. Discharge at Damsite

(1) A1l discharges at the damsite are through the following:
(a) An uncontrolled spillway consisting of an 85 foot
length concrete ogee weir which discharges into a
trapezoidal shaped concrete lined exit channel.

(b) A 12-in cast iron suction line used to draw off water
for municipal use.

(¢) A 6-inch cast iron pipe gate chamber cleanout or
flushing line.

(2) Estimated maximum flood at damsite -- unknown.
(3) The spillway capacity varies from 0 c.f.s. at elevation

791.9 feet to 6,350 c.f.s. at the minimum top of dam
(elevation 799.9 feet).

-3-
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(4) Total spillway capacity at the minimum top of dam is 6,350
c.f.s. +.

e e e
]

Elevations (feet above M.S.L.).

(1)

(2) Normal pool - 791.9
)

Observed pool - 787.7

- e wn

(3) Spillway crest - 791.9
(4) Maximum experienced pool - 793.9 + (based on Mr. Jensen's

; statement that there has been as much as 2 feet of flow in :
“ the spillway). !
: :
i

(5) Top of dam (minimum) - 799.9
(6) Streambed - 758 + (from plans)
' (7) Maximum Tailwater ; unknown
% d. Reservoir. Length (feet) of pool
(1) At spillway crest - 9,200 +
(2) At top of dam (minimum) - 13,700 +

e. Storage (Acre-feet).

(1) Observed pool - 1,500 +
(2) Normal pool - 2,250 +
" (3) Spillway crest - 2,250 +
¥ (4) Maximum experienced pool - 2,700 *

(5) Top of dam (minimum) - 4,400 +

f. Reservoir Surface (Acres).

(1) Observed pool - 160 +
(2) Normal pool - 205 + i
, (3) Spillway crest - 205 + |

(4) Maximum experienced pool - 235 +

(5) Top of dam (minimum) 340 +

-4-
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Dam.
(1)
(2)
(3)
(4)
(5)

(9)
(10)

(11)

Type - Earth fill

Length - 1,200 ft. *

Height - 42 ft. (maximum, from plans)

Top Width - 1T ft. +

Side slopes

(a) Downstream - 1V on 2.8+H (1V on 2H, plans)

(b) Upstream - 1V on 2.4+H (1V on 2.5H, plans)

Zoning - None

Impervious core - None

Cutoff - Plans show concrete cut-off wall across main stream
channel (Sta. 6+48 to 6+93) and a clay cut-off wall with 8 ft.
bottom width (Sta. 8+50 to 10+00).

Grout curtain - None

Wave protection - Limestone, concrete and asphaltic concrete
rubble riprap - nominal size 6".

Drains - None

h. Diversion Channel and Regulating Tunnel. None

i.

Spillway.

(1)

(2)
(3)

(4)

Type - A vegetated earth approach to a spillway structure

constructed in the right abutment. The structure consists
of a concrete ogee weir and 2 trapezoidal shaped concrete
exit channel.

Control section - Concrete ogee weir - 85 feet in length.

Crest elevation - 791.9 (Plans show 790. Crest elevation
raised 2 feet + in 1964).

Upstream Channel - Vegetated earth between walls of spillway

structure. The channel is unobstructed. The plans for the
structure show concrete pavement between the walls. No
plans were available for the 1964 modification when the




elevation of the weir was raised 2 feet. It is not known
whether the concrete pavement is still in place.

(5) Downstream Channel - Trapezoidal shaped concrete exit channel
is open and clear of obstructions. Earthen channel downstream
from concrete exit channel is tree lined with some small trees
and weed growth in the channel.

Requlating Qutlets - The regulating outlets consist of a 12-inch

cast iron suction line with sluice gate control connected to the
City water pumphouse and a 6-inch cast iron cleanout or flushing
line with sluice gate control for gravity release.




L SECTION 2 - ENGINEERING DATA

2.1 DESIGN

.{
l ‘ Design data for this dam were supplied by the Macon Muncipal Utilities
w 0ffice and are included with this report in Appendix C. The plans

were developed by Burns and McDonnell Engineering Company of Kansas

1 City in 1927 with corrections added in April 1928.
|
<
1
i

2.2 CONSTRUCTION

No construction history was available. It was reported by Mr. Paul
Jensen, General Superintendent of Macon Municipal Utilities that the
spiliway ogee crest was raised approximately two feet in 1964. It

- is not known when the concrete spillway channel was extended. No

& data were available covering the raising of the ogee crest or the

o extension of the concrete spillway channel.

2.3 OPERATION
Water is drawn from the reservoir through the 12-inch cast iron suc-
tion line as required to meet the demands for potable water by the
City of Macon. The 6-inch cast iron line serves as a means of flush-
ing the gate chamber of debris.

2.4 EVALUATION

a. Availability. The data included in Appendix C were readily
available from the Macon Municipal Utilities Office.

b. Adequacy. The field surveys, visual observations, and available

‘ data are considered adequate to support the conclusions of this
report. Seepage and stability analyses comparable to the require-
“ ments of the "Recommended Guidelines for Safety Inspection of

Dams" were not available, which is considered a deficiency. These
seepage and stability analyses should be performed for appropriate
Toading conditions (including earthquake loads) and made a matter
of record.

\
——— -

c. Validity. The data and analyses are considered valid and adequate.

-7-
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

General. A visual inspection of the Macon Lake Dam was made on
October 8, 1980. Engineers from Hoskins-Western-Sonderegger, Inc.,
Lincoln, Nebraska, making the inspection were:

Rey S. Decker - Geotechnical

John F. Burch - Geotechnical

Garold G. Ulmer - Hydraulics and Hydrology
Gordon Jamison - Hydraulics and Hydrology

The owner was represented during the inspection by Mr. Paul E.
Jensen, P.E., General Superintendent, Macon Municipal Utilities.

Dan.

(1) Geology and Soils (abutment and embankment). The embankment
is found in the dissected Toess-till Tandscape of northern
Missouri. The bedrock is of the Pennsylvania System and
the Marmaton group. The Tocal soils and embankment materials
are silty clays of loess and till origin. Borings made on
the crest during the inspection indicate that the materials
in the embankment are CL-CH. The soils in the valley are
developed on the Marmaton bedrock. The primary structurail
features are the Macon-~Sullivan trough and the College
Mound-Bucklin anticline.

The embankment rests on Duck Creek alluvium and the incised
ti11 and loess mantle of the Marmaton group. The loess is
less than 6 feet in thickness, and Tocal soil development

on the Toess is the Halton and/or Marion soil. Gosport and
Mandeville soils are locally present on the Marmaton bedrock
in the valley below the impoundment. The infiltration rates
on the local soils range from moderate to slow.

The Marmaton group consists of limestones, shales, clays and
coal beds. Strip mining occurs nearby in this group. Dark
gray, fissile shale is exposed in the right abutment in the
spiliway banks about 400 feet downstream from the spillway
crest at about elevation 770. Solution cavitation is not
recognized in this area, and sink hole collapse was not
observed.

The Macon-Sullivan Trough trending N.W. - S.E. underlies
this site, and the College Mound-Bucklin anticline is 10
miles away to the southwest. Both are gentle structural
features.

Seismicly this dam is located in Zone 1 with minor proba-
bility of damage. The only recorded earthquake centered in
this region is the February 24, 1906 earthquake registering
[II on the Modified Mercalli scale.

-8-




(2)

(3)

Upstream Slope. The upstream slope is well riprapped with
Timestone, concrete and asphaltic concrete rubble. The
riprap appears to be durable. It extends up to about 3.5
feet below the crest and has a nominal size of about 6 inches
The slope is well vegetated with adapted grasses above the
riprap. A few small shrubs and trees are growing on the
slope.

The upstream slope and riprap are shown in Photos 3, 7 and
31. Two small slump or eroded areas were noted on the slope
between Stations 3+80 to 4+10 and around Station 5+20. These
areas occur just above the riprap and have been stabilized
with riprap and rubble. Photo 8 shows one of the slump or
eroded areas. No other significant erosion was noted along
the upstream slope. No cracks or deformations were observed
on the slope. Measurements indicated that the slope is flat-
ter than shown on the plans (1V on 2.4H vs 1V on 2.0H). The
large oak tree shown in Photo No. 27 is rooted in the right
abutment and should not be of concern.

Crest. The Teft end of the crest is well gravelled and serves
as a roadway to the outlet works. The remainder of the crest
is very well vegetated with adapted grasses. Measurements
indicate that the profile of the crest is remarkably uniform
with only one station below the planned elevation of 800

(Sta. 6+00 @ 799.9). No cracks or deformations were noted

along the crest. Photos 4 and 12 show the crest.

Downstream Slope. The downstream slope is very well vege-
tated with adapted grasses. No cracks, deformations, rodent
activities or seeps were observed on the slope or along the
toe of the slope. Photos 5 and 12 show the downstream slope.
The ornamental trees in the right abutment trough, shown in
Photo 12, should not endanger the embankment. Mr. Jensen
reported that a seep area appears intermittently about 70 feet
downstream from the toe of the dam near Station 8+00. This
seep has been observed ever since the dam was built and would
appear to be located in the old natural drainageway. The
seep area was dry to a depth of 2 feet below the surface at
the time of inspection. Photo 28 shows the seepage area.

The plans show riprap on the downstream toe of the dam. This
riprap was not evident during the inspection.

Appurtenant Structures.

(1)

Spillway. The spillway is located in the right abutment. It
consists of a concrete ogee weir control section and concrete
lined exit channel that extends about 480 feet + downstream

-9-
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from the weir. Three drop structures, located in the exit
channel, accomodate about 30 feet of drop from the weir crest
to the old channel. The plans show the concrete exit channel
extending about 285 feet downstream from the weir (to the
first drop structure). It is not known when the concrete
spillway channel was extended.

The weir crest is 85 feet wide with the exit channel varying
from 85 feet to 45 feet wide at the lowest drop.

The concrete wing walls and crest of the weir structure
appear to be in good condition with one small crack observed
in the left wing wall. Photos 11, 13 and 27 show the weir
crest and wing walls. Some cracks and spalling were ob-
served in the original weir structure which was capped with
2 feet of new concrete in 1964. Plate 16 shows a crack in
the original structure.

The floor and side walls of the first (original) exit channel
section are quite badly cracked and checked. Some cracks

up to 3/4-inch in width and some holes in the floor up to
12-inches in diameter with eroded channels under the floor
extending 4 to 5 feet or more were observed. Photos 14 and
16 show the first section of the exit channel with vegeta-
tion (mostly weeds) growing in the cracks. Photos 15, 17,
18, 19 and 20 show <racks and holes in the floor and side
walls of the first section of the channel.

The concrete in the two sections downstream from the first
(original) section is in better condition than that in the
first section. Considerable surface scaling and some spall-
ing in the joint cracks was observed. Photos 22, 24 and 26
show the lower two sections of the spillway channel.

Some cracking and deterioration was observed in the drop
structures as shown in Photos 20, 21, 23 and 25.

Mr. Jensen reported that they keep the trees cut out of the
spillway channel but do not worry about the weed growth. He
also reported that they repair the major holes in the channel
as they occur and that they would be working on the larger
ones observed during the inspection.

Shale is exposed in the banks along the lower portion of the
exit channel and in the bottom of the creek channel. No
serious erosion was apparent in the stream channel.

According to the data shown in the plans (Appendix C), the en-
tire spiliway was cut through or into shale and/or sandstone
bedrock. If this is true, structural failure of portions of
the concrete channel should not result in rapid and uncon-
trollatle breaching of the reservoir.

-10-
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(2) OQutlet works. The outlet works consisting of a gate chamber
and two cast-iron outlet pipes, as described in paragraph
1.2a(5) and as shown on the plans (Appendix C) appear to be
in good condition and are operated regularly as needed by

the ¢ity for water supply. Photos 4, 5 and 6 show portions
of the outlet works.

Reservoir Area. Most of the reservoir area is bounded by grass

and trees. No significant erosion was noted around the reservoir
nor were there indicatiorns of heavy siltation. Photo 9 shows a
portion of the reservoir.

Downstream Channel. The earthen channel downstream from the con-

crete spillway channel is open. It is bordered by several large
trees and passes under Highway 36 in two 12' x 14' concrete box
culverts. Shale and coal seams are exposed in the channel banks,

and some seepage was emerging into the channel from these forma-
tions. Photos 22 and 24 show the downstream channel.

EVALUATION

The dam is well maintained and appears to be in excellent condition
with no evident potential of structural failure. The intermittent

seepage downstream from the toe of the dam has no apparent adverse

effect on stability of the dam. It is felt that this seep results

from seepage through the shale bedrock, as observed in the spillway
outlet channel.

The concrete in the first section of the spiliway channel (from the
weir structure to the first downstream drop structure) is in poor
condition with many sizable cracks and holes in the floor and side
walls. Considerable repair work should be done on this section.
Concrete in the lower two sections of the spillway channel is in fair
condition with some minor scaling and spalling that do not appear to
endanger the structural stability of the channel. Some repair work
should be done on the drop structures, particularly the second drop
located about 390 feet + downstream from the weir.
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4.1

4.2

4.3

4.4

4.5

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

This is a city water supply reservoir. The maximum pool level is
controlled by rainfall, infiltration, evaporation, and the capacity
of the uncontrolled spillway. The ultimate pool level is controlled
by the demands for city water. Mr. Jensen reported that the present
pool level is about as low as it has ever been. He also reported
that there has been as much as 2 feet of flow through the spillway
but that there has not been flow through it this year.

MAINTENANCE OF DAM

Maintenance of the dam appears to be good with regular mowing and
brush control. The only recent maintenance in the spillway appeared
to be the removal of a few small trees. Considerable concrete re-
pair work should be done in the spillway channel, particularly in the
first section between the weir and the first downstream drop struc-
ture.

MAINTENANCE OF OPERATING FACILITIES

The operating facilities (water supply) appear to be well maintained.
DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in effect for this dam.

EVALUATION

Maintenance of the dam is generally good. The few small shrubs and
trees should be removed from the upstream slope. Although structural
failure of the concrete spillway channel probably would not result
in immediate breaching of the reservoir, it is recommended that major
holes and cracks in the spillway floor, side walls and drop structures
be repaired. Such repairs should minimize major repair or replace-
ment work in the future that could result from erosion under the
;]oor and side walls and uplift and displacement of the concrete
ining.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data. Detailed plans for this structure were furnished
by the Macon Municipal Utilities Office, City of Macon, Missouri.

Experience Data. The drainage area, reservoir surface area, and
elevation-storage data were developed from the USGS Macon, Axtell,
and Bevier North, Missouri 7 1/2 minute topographic quadrangle
maps. The hydraulic computations for the spiliway and dam over-
topping discharge ratings were based on data collected in the
field at the time of the field inspection. Hydrologic computa-
tions are included in this report as Appendix D.

Visual Observations.

(1) The concrete crest of the ogee weir appears to be in excel-
lent condition. The concrete wingwalls appear to be “in
fair condition with a few small cracks at the joints.

(2) The concrete in the exit channel floor and sidewalls shows
considerable spalling and cracking. Some rehabilitation work
should be done.

(3) Riprap on the upstream face of the dam is in good condition.
It consists of some limestone (nominal size about 6 inches)
and a considerable amount of concrete and asphaltic concrete
rubble from street and building demolition. Riprap on the
upstream slope extends to within about 3.5 feet of the top
of the dam.

Overtopping Potential. The spillway is too small to pass the
probabTe maximum flood without overtopping the dam. The spillway
will pass 55% of the probable maximum flood as well as the 1%
probability flood without overtopping. Overtopping of the dam
would be dangerous because the flow of the water over the crest
could erode the downstream face of the dam and, if continued

long enough, could breach the dam with sudden release of all of
the impounded water onto the downstream floodplain.

The results of the routings through the dam are tabulated in
regards to the following conditions:

-13-
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‘ Maximum
! Inflow Outflow Maximum Depth Duration
{ Discharge Discharge Pool Over Dam Over
d Frequency c.f.s. c.f.s. Elevation Feet* Top Hours
] 1% 3,270 1,930 795.5 - -
1/2 PMF 8,050 5,640 799.3 - -
_ PMF 16,100 15,300 801.7 1.8 7
: D.55 PMF 8,900 6,350 799.9 - -
H *Minimum top of dam elevation - 799.9 ft

According to the recommended guidelines from the Department of
the Army, Office of the Chief of Engineers, this dam is classi-
fied as having a high hazard potential and an intermediate size.

Therefore, the probable maximum flood is the test for the ade-
quacy of the dam and its spillway.

- e e e

The estimated damage zone is described in Paragraph 1.2d in this
report.
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SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observation. The dam appears to be structurally stable.

There is no evidence of cracks, slips, slides or deformations.
The intermittent seep downstream from the toe of the dam does
not appear to impair the structural stability of the dam.

Further deterioration of the concrete in portions of the spill-
way channel could Tead to structural failure of the channel.

Design and Construction Data. Design data were available from
the City of Macon and are included in Appendix C of this report.
The dam appears to have been constructed essentially as shown
on the plans. The concrete spillway channel is about 192 feet
longer than shown on the plans, and the spillway weir crest is

2 feet higher than shown due to raising the crest elevation in
1964. No construction data were available for the changes made
after the initial construction.

Seepage and stability analyses comparable to the requirements
of the "Recommended Guidelines for Safety Inspection of Dam
were not available, which is considered a deficiency.

Operating Records. This reservoir supplies water for the City

of Macon, and water is withdrawn as needed. Mr. Jensen reported
that the present reservoir Tevel is about as Tow as it has ever
been. He also reported that as much as 2 feet of flow have
passed through the spillway, but the spillway has not operated
this year.

Post Construction Changes. The spillway crest was raised 2 feet
in 1964, 1t 1s not known when the concrete spillway channel
was extended.

Seismic Stability. This dam is located in Seismic Zone 1. An

earthquake of the magnitude predicted in this area is not ex-
pected to cause structural failure of this dam.

-15-
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7.1

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

DAM ASSESSMENT

a. Safety. The dam is in excellent condition and does not appear
to have a serious potential of structural failure. According
to the analyses performed for this dam, the spillway will pass
55 percent of the probable maximum flood without overtopping
the dam. The probable maximum flood will overtop the dam by
about 1.8 feet for a period of about 7 hours. Overtopping of
the dam would be dangerous because the flow of water over the
crest could erode the downstream face of the dam and, if
continued Tong enough, could breach the dam with sudden release
of all of the impounded water onto the downstream floodplain.

The deficiencies observed during the inspection (a few small
trees and shrubs on the upstream slope and concrete dete-
rioration in the spillway channel) do not appear to be serious
at the present time. The small trees and shrubs should be re-
moved, and repairs should be made in the spiliway channel in
the near future to forestall major damage, particularly in the
upper section of the spillway.

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.

b. Adequacy of Information. The available design data and infor-

mation collected during the inspection are considered adequate
to justify the conclusions presented in 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.

c. Urgency. The remedial measures recommended in paragraph 7.2

should be accomplished in the near future. The item recommended
in paragraph 7.2a. should be pursued on a high priority basis.

d. Necessity for Further Investigations. The seepage and stability

analyses recommended in paragraph /.2b should be accomplished
by the owner in the near future.

e. Seismic Stability. This dam is located in Seismic Zone 1. An

earthquake of this magnitude is not expected to be hazardous to
this dam. It is recommended, however, that the prescribed seis-
mic loading for Seismic Zone 1 be applied in any stability analyses
performed for this dam.

-16-
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7.2 REMEDIAL MEASURES

The following remedial measures and maintenance procedures are recom-
mended. All remedial measures should be performed under the guijdance
of a registered professional enginear experienced in the design and
construction of earth dams.

a. Alternatives. The height of the dam should be increased and/or
the spiliway size and shape should be changed to pass the probable
maximum flood without overtopping the dam.

b. Operation and Maintenance Procedures.

(1) Seepage and stability analyses comparable to the require-
ments of the recommended guidelines should be performed by
an engineer experienced in the design and construction of
dams .

(2) The major cracks and holes in the concrete spillway channel
and drop structures should be repaired.

(3) The small trees (saplings) and shrubs growing on the up-
stream slope should be removed and measures taken to prevent
their recurrence.

(4) A program of periodic inspection and maintenance, with
particular attention to the spillway, should be initiated
and the inspection records made a part of this project file.
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MACON LAKE DAM
MACON COUNTY, MISSOURI
MO 10153
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PHOTO NO. 2 - OVERVIEW FROM LEFT UPSTREAM BANK

M A s

PHOTO NO. 3 - UPSTREAM FACE FROM LEFT END

PLATE B-2
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PHOTO NO. 6 - CITY WATER SUPPLY INTAKE TOWER FROM CREST
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| PHOTO NO. 7 - UPSTREAM FACE TAKEN FROM INTAKE TOWER
9

f PLATE B8-4




PHOTO NO. 9 - LOOKING UPSTREAM FROM STATION 6+00

PHOTO NO. 8 - SLUMP AREA
IN
UPSTREAM
FACE

PLATE B-5
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PHOTO NO. 10 - LOOKING DOWNSTREAM FROM STATION 7+00

PHOTO NO. 11 - LOOKING ACROSS OGEE SPILLWAY CREST FROM ‘
LEFT TO RIGHT §

PLATE B-6




PHOTO NG. 12 - CREST AND DOWNSTREAM SLOPE FROM RIGHT END

PHOTO NO. 13 - CRACK IN LEFT
ABUTMENT
WALL JUST
ABOVE SPILL-
WAY CREST

PLATE B-7
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PHOTO NO. 14 - LOOKING DOWNSTREAM IN SPILLWAY EXIT CHANNEL
FROM CREST
, %
w
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i PHOTO NO. 15 - HOLE SPALLED OUT OF SPILLWAY FLOOR,
- APPROXIMATELY 4 FEET ACROSS, 4 INCHES
o DEEP, AND ABOUT 70 FEET BELOW WEIR
{
|
- PLATE 8-8
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PHOTO NO. 16 - LOOKING UPSTREAM AT WEIR
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PHOTN NO. 17 - ANOTHER CRACK IN FLOOR OF SPILLWAY

, PLATE B-9
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PHOTO NO. 18 - CRACKS SPALLING IN THE RIGHT WINGWALL OF
THE SPILLWAY CHANNEL

; PHOTO NO. 19 - HOLE IN FLOOR OF SPILLWAY, 130 FEET DOWNSTREAM
‘ FROM WEIR AND 10 FEET IN FROM RIGHT SIDE

PLATE B-10
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PHOTO NO. 20 - LOOKING RIGHT TO LEFT ACROSS FIRST DROP IN N
SPILLWAY CHUTE <
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PHOTO NO. 21 - CRACK IN RIGHT WINGWALL OF THE FIRST DROP
‘ STRUCTURE

PLATE B-11
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PHOTO NO. 22 - LOOKING DOWNSTREAM OVER TOP OF FIRST DROP
IN SPILLWAY CHUTE

PHOTO NO. 23 - LOOKING RIGHT TO LEFT ACROSS SECOND DROP
IN SPILLWAY CHUTE

PLATE B-12
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PHOTO NO. 24 - LOOKING DOWNSTREAM FROM SECOND DROP IN
SPILLWAY CHUTE

PHOTO NO. 25 - LOOKING UPSTREAM AT SECOND DROP IN SPILLWAY
CHUTE

PLATE B-13
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PHOTO NO. 26 - LOOKING RIGHT TO LEFT ACROSS SPILLWAY
CHUTE BELOW SECOND DROP STRUCTURE

PHOTO NO. 27 - OGEE SPILLWAY CREST FROM RIGHT END

PLATE B-14
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PHOTO NO. 28 - SEEPAGE (WET) SPOT DOWNSTREAM FROM STATION
8+00

Enpaa 2.

PHOTO NO. 29 - LOOKING ACROSS ROADWAY AT LEFT END OF DAM

PLATE B-15




PHOTO NO. 30 - LOOKING DOWN THE ROADWAY AT LEFT END
OF DAM

PHOTO NO. 31 - CLOSE-UP
VIEW OF
RIPRAP
ON
UPSTREAM
SLOPE
NEAR
LEFT END
OF DAM

PLATE B-16
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PHOTO NO. 32 - POOL AND WATERWORKS JUST BELOW THE DAM

HOUSES JUST EAST

(4)

OF THE WATER PLANT

PHOTO NO. 33 - DOWNSTREAM HAZARD FOUR

PLATE B-17
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PHOTO NO. 34 - DOWNSTREAM HAZARD, JUST SOUTH OF HIGHWAY
AND ON RIGHT BANK
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Ve

Af PHOTO NO. 35 - ANOTHER VIEW OF HOUSE JUST SOUTH OF HIGHWAY
AND ON RIGHT BANK

PLATE B-18
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APPENDIX D
HYDRAULIC AND HYDROLOGIC DATA




HYDROLOGIC COMPUTATIONS

1. The SCS dimensionless unit hydrograph and the systemized computer pro-
gram HEC-1 (Dam Safety Version), July 1978, prepared by the Hydrologic
Engineering Center, U.S. Corps of Engineers, Davis, California, were
used to develop the inflow hydrographs (See this Appendix).

a. Forty-eight hour, one percent probabilistic rainfall for the dam
location was taken from the data for the rainfall station at Moberly,
MO. as supplied by the St. Louis District, Corps of Engineers per
their letter dated 4 March 1980. The forty-eight hour probable
maximum precipitation was taken from the curves of Hydrometeorolo-
gical Report No. 33 and current Corps of Engineers and St. Louis
policy and guidance for hydraulics and hydrology.

b. Drainage area = 6.32 square miles (4,048 acres).

¢c. Time of concentration of runoff = 6.1 hours computed from the
"Kirpich" formula by totaling the individual computations of six
separate sections. This compares to 6.3 hours as computed from
California Dept. of Highways culvert formula.

d. The antecedent storm conditions for the probable maximum precipi- '
tation were heavy rainfall and low temperatures which occurred
on the previous 5 days (SCS AMC III). The antecedent storm con-
ditions for the one percent probabilistic precipitation were an
average of the conditions which have preceded the occurrence of
the maximum annual flood on numerous watersheds (SCS AMC II).
The initial pool elevation was assumed at the invert of the prin-
cipal spillway for the PMF and 1 percent probability floods.

e. The total forty-eight hcur storm duration Tosses for the one per-
cent probabilistic storm were 2.52 inches. The total losses for the
PMF storm were 1.16 inches. These data are based on SCS runoff
curve No. 79 and No. 91 for antecedent moisture conditions SCS
AMC IT and AMC III respectively. The watershed is composed pri-
marily of SCS soil groups C and D. Land use is approximately
80% wooded with the remainder divided equally into cultivation and
in grass land.

f. Average soil loss rates = 0.02 inch per hour approximately (For
PMF storm, AMC III).

2. The combined discharge rating consisted of two components: the flow
through the principal spillway and the flow going over the top of
the dam.

a. The principal spillway rating was developed by using the weir
flow equation. 4

PLATE D-1
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1) Weir Flow equation § = CL
where C = weir coefficient = 3 3 to 3.5 (USGS TWRI, Bk-3,

Ch. A-5, Table 4 - Weir Shape #12)
L = effective weir length, ft. = 85
H = total head, ft.

b. The flows over the dam were determined by using the dam overtopping
analyses (irregular top of dam) within the HEC-1 (Dam Safety Ver-
sion) program.

Floods were routed through the reservoir using the HEC-1 (Dam Safety
Version) program to determine the capabilities of the spillway and
dam embankment crest. The input, output and plotted hydrographs are
attached in this Appendix.
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