
















slope pr.-;ection on the upstream face. Seepage and stability analyses
required by the guidelines were not available.

There were no observed deficiencies or conditions existing at the
time of the inspection which indicated an immediate safety hazard.
Future corrective action and regular maintenance will be required to
correct or control the described deficiencies. In addition, detailed
seepage and stability analyses of the existing dam, as required by the
guidelines, should be performed. A detailed report discussing each of
these deficiencies is attached.

Edwin R. Burton, PE
Missouri E-10137

Harr4y L. Callahan, Partner
Black & Veatch
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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 District Engineer of the St. Louis
District, Corps of Engineers, directed that a safety inspection of the
Byington 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

furnished by the Department of the Army, Office of the Chief of Engi-
neers, in "Recommended Guidelines for Safety Inspection of Dams." These
guidelines were developed with the help of several Federal agencies and

many state agencies, professional engineering organizations, and private
engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(I) The dam is an earth structure located in the valley of Owens
Creek (see Plate 1). The watershed is an area of low hills with fairly
steep slopes consisting of about 80 percent grassland used for pasture
and 20 percent timberland (Plate 2). The dam is approximately 570 feet
long along the crest and 33 feet high. The dam crest is 12 feet wide.
The downstream face of the dam slopes uniformly from the crest to the
valley floor below.

(2) The principal and emergency spillways are unlined channels cut
through the natural abutment material on each end of the dam. The
channel excavation was used to form a dike between each spillway channel
and the embankment. The spillway channels have bottom widths of 17-18
feet and are about two feet deep.

(3) Pertinent physical data are given in paragraph 1.3.

b. Location. The dam is located in central Osage County, Missouri.

The location is shown on Plate I. The lake formed by the dam is shown
on the United States Geological Survey 7.5 minute series quadrangle map
for Linn Northeast, Missouri in Section 28 of T43N, R08W.
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c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines refer-
enced in paragraph l.lc above. Based on these criteria, the dam and
impoundment are in the small size category. By this classification, a
small dam is one which is between 25 and 40 feet high and has a storage
capacity between 50 and 1000 acre-feet.

d. Hazard Classification. The hazard classification assigned by
the Corps of Engineers for this dam is as follows: The Byington Lake
Dam has a high hazard potential, meaning that the dam is located where
failure may cause loss of life, and serious damage to homes, agricul-
tural, industrial and commercial facilities, and to important public
utilities, main highways, or railroads. For the Byington Lake Dam the
estimated flood damage zone extends approximately three miles downstream
of the dam. Within the estimated damage zone are two dwellings, one
trailer and several barns. The above hazard classification is based on
the borderline possibility that a high hazard exist. A breach analysis
and flood routing would be needed to definitely confirm that the high
hazard classification for this dam is justified.

e. Ownership. The dam is owned by Mr. Thomas Byington, #19 Forest
Crest Drive, Chesterfield, Missouri 63017.

f. Purpose of Dam. The dam forms an li-acre lake used for recrea-
tion and as a water supply for livestock.

g. Design and Construction History. Data relating to the design
and construction were not available. The owner stated that the dam is
about ten years old.

h. Normal Operating Procedure. Normal rainfall, runoff, trans-
piration, evaporation, and overflow through the uncontrolled principal
and emergency spillways all combine to maintain a relatively stable
water surface elevation.

1.3 PERTINENT DATA

a. Drainage Area - 111 acres

b. Discharge at Damsite.

(1) Normal discharge at the damsite is through two uncontrolled,
unlined, trapezoidal spillway channels.

(2) Estimated experienced maximum flood at damsite - Unknown.

(3) Estimated ungated spillway capacity at maximum pool elevation
665 cfs (50 Percent Probable Maximum Flood Pool El. 867.8).
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c. Elevation (Feet above m.s.1.).

(1) Top of dam - 866.9 (see Plate 3)

(2) Emergency spillway crest - 865.6

(3) Principal spillway crest - 864.9

(4) Streambed at toe of dam - 834 +

(5) Maximum tailwater - Unknown.

d. Reservoir.

(1) Length of maximum pool - 1,300 feet + (50 Percent probable
maximum flood pool level)

(2) Length of normal pool - 1,200 feet + (Principal spillway

crest)

e. Storage (Acre-feet).

(1) Top of dam - 149

(2) Emergency spillway crest - 133

(3) Principal spillway crest - 125

(4) Design surcharge - Not available.

f. Reservoir Surface (Acres).

(1) Top of dam - 12.2

(2) Emergency spillway crest - 11.5

(3) Principal spillway crest - 11

g. Dam.

(1) Type - Earth embankment

(2) Length - 570 feet

(3) Height - 33 feet + I
3i
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(4) Top width - 12 feet

(5) Side slopes - upstream face 1.0 V on 3.8 H, downstream face

1.0 V on 2.6 H (see Plate 4).

(6) Zoning - Unknown.

(7) Impervious core - Unknown.

(8) Cutoff - Unknown.

(9) Grout curtain - Unknown.

h. Diversion and Regulating Tunnel - None.

i. Principal Spillway.

(1) Type - Grass open channel.

(2) Princpal spillway crest - 864.9

(3) Gates - None.

(4) Upstream channel - Grass lined channel upstream of crest with
no obstructions to flow.

(5) Downstream channel - Natural channel to the original streambed.

j. Emergency Spillway.

(I) Type - Grass open channel.

(2) Emergency spillway crest - 865.6

(3) Gates - None.

(4) Upstream channel - Grass lined channel upstream of crest with
no obstructions to flow.

(5) Downstream channel - Natural channel to the original streambed.

k. Regulating Outlets.

(1) Type - 3 to 4-inch pipe (estimated).

(2) Pipe invert elevation - Unknown.

(3) Valve - Downstream of the embankment toe.

4
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SECTION 2 - ENGINEERING DATA
2.1 DESIGN

~Design data were not available.

2.2 CONSTRUCTION

Construction records were unavailable, however the owner stated
that the dam is about ten years old.

2.3 OPERATION

No records of operation or of past floods were available.

2.4 GEOLOGY

The site of the dam and reservoir is located in a broad, steep-
sided valley. The dam impounds Owens Creek, a small intermittent tribu-
tary of the Gasconade River.

Information on the soils in the area of the dam and reservoir was
not available. The bedrock in the area consists of the Jefferson City,
Cotter, Powell and Smithville formations. These formations consist of
fine-grained, silty and cherty dolomite.

2.5 EVALUATION

a. Availability. No engineering data were available.

b. Adequacy. No engineering data were available. Thus, an assess-
ment of the design, construction, and operation could not be made.
Seepage and stability analyses comparable to the requirements of the
"Recommended Guidelines for Safety Inspection of Dams" were not avail-
able, which is considered a deficiency. These seepage and stability
analyses should be performed for appropriate loading conditions (includ-
ing earthquake loads) and made a matter of record.

c. Validity. The validity of the design, construction, and opera-
tion could not be determined due to the lack of engineering data.

4.

CI
57



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of Byington Lake Dam was made on
16 July 1980. The inspection team included professional engineers with
experience in dam design and construction, hydrology, hydraulic engi-
neering, and geotechnical engineering. The inspection team consisted of
Edwin Burton, hydrologist/hydraulic engineer and team leader; Robert
Pinker, geologist; Gary Van Riessen, geotechnical engineer; and Andrew
Dywan, civil engineer. The dam is in fair condition. Specific observa-

tions are discussed below. No observations were made of the condition
of the upstream face of the dam below the pool elevation at the time of
the inspection.

b. Dam. The inspection team observed the following conditions at
the dam. The embankment was very irregular with cow paths and foot-
prints. No cracking, sliding, sinkholes or other signs of settlement
were observed. The embankment has no visible stability problems. No
instruments to measure the performance of the dam were located.

Seepage was observed on the downstream slope of the embankment and
at the downstream toe but no flow was evident. The seepage area on the
downstream slope is about 40 feet wide and is midway between the crest
and the toe. The standing water in the area of seepage at the toe
contained sediments with a red iron oxide coloration. It should be
noted that the banks along the lake contain soil with red coloration.
An additional area of seepage is located below the valve box which
controls a 3 to 4-inch pipeline (estimated since pipe was buried). The
ground was wet in this area with some dead cattails. No toe drains or
relief wells were observed.

The dam crest and upstream and downstream slopes have a fairly thin
protective grass cover due to grazing. Trees up to 10 inches in diameter
are growing on the embankment. Some minor erosion of the upstream slope
from wave action was observed. No animal burrows were observed on the
embankment. No evidence was found to indicate that the embankment had
ever been overtopped.

c. Appurtenant Structures. The inspection team observed the
following items pertaining to appurtenant structures. The principal and
emergency spillways are nearly identical unlined channels cut through
the natural abutment material at each end of the dam. The channel
excavation was used to form a dike between each spillway channel and the
embankment.
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There was no evidence of erosion at the spillways or upstream and
downstream of the spillways. An abnormally large spillway discharge
would probably not damage the embankment, because the flow is directed
away from the embankment. There was no development in the spillway area
which could suffer damage due to flow through the spillway.

d. Geology. The soil in the area of the dam and reservoir consists
of silty clay with numerous cobbles of chert, dolomite and sandstone.
These soils are formed in colluvium from sandstone and residuum from
dolomite. The soils are very thin to nonexistent on the slopes.

The spillways are cut into dolomite bedrock. They empty into a
channel that contains numerous boulders of sandstone and dolomite. The
dolomite is medium bedded with closed bedding planes. No joints were
observed.

Samples of the embankment were taken near the center of the upstream
crest. The materials in the samples consisted of sandy, silty clay
classified as (CL). Based on these samples and visual observations, it
is anticipated that the embankment consists of sandy, silty clay (CL).

The abutments and foundation of the dam are anticipated to be dolo-
mite with a thin cover of residual, silty, sandy clay soil.

e. Reservoir Area. No slumping or slides of the reservoir banks
were observed. The upstream channel to the lake consists of several
inlets with trees and light brush as well as a lake in the upper reaches
of the watershed. The lake has a minor amount of siltation noted by the
growth of aquatic weeds around the edge of the lake.

f. Downstream Channel. No slumping or slides were observed in the
downstream channel to the original streambed.

3.2 EVALUATION

The various deficiencies observed at the time of the inspection are
not believed to represent an immediate safety hazard. They do, however,
warrant monitoring and control.

The areas of seepage on the downstream slope and at the toe of the

dam at the right abutment which were observed should be monitored regu-
larly for quality and quantity. Seepage can cause internal erosion

creating cavities and underground channels, thereby weakening the embank-
ment and/or abutments.

The absence of riprap on the upstream slope of the dam has resulted S

in wave action erosion. If not corrected, wave action will continue to
erode the embankment and could lead to slope stability problems. I

7
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The growth of trees and the uncut grass, if allowed to go unchecked,
could cause deterioration of the embankment. The roots of trees can
loosen the embankment material and also can leave voids through which
water can pass. The uncut grass provides a habitat for burrowing animals
which can damage the embankment.

I
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SECTION 4 - OPERATIONAL PROCEDURES

A..1 PROCEDURES

The pool is primarily controlled by rainfall, runoff, evaporation,
transpiration, and capacity of the uncontrolled principal and emergency
spillways.

4.2 MAINTENANCE OF DAM

No maintenance was evident. According to the owner, the dam was
inspected by the State of Missouri. The date and extent of inspection
are unknown and no inspection report was available.

4.3 MAINTENANCE OF OPERATING FACILITIES

No operating facilities exist except for a valved 3 or 4-inch
(estimated since pipe was buried) pipe of undetermined purpose.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no existing warning system or preplanned scheme for alert-
ing downstream residents for this dam.

4.5 EVALUATION

A maintenance program should be initiated which would include
mowing the grass cover on the embankment in order to discourage animal
burrowing. The trees on the embankment should be removed. The areas of
seepage should be monitored periodically and, if flow increases signifi-
cantly or if seepage flow becomes muddy, a qualified engineer should be

consulted.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

(5.1 EVALUATION OF FEATURES

a. Design Data. No design data were available.

b. Experience Data. The drainage area and lake surface area are
developed from the USGS Linn Northeast, Missouri Quadrangle Map. The
dam layout is from a survey made during the inspection.

c. Visual Observations.

(1) The principal and emergency spillways appear to be in good
condition. The lake level at the time of the inspection (El. 864.0) was
below the crest elevations of the spillways. There were no obstructions
to flow in the downstream channels.

(2) Spillway discharges do not endanger the integrity of the dam.

d. Overtopping Potential. The spillways will not pass the probable
maximum flood without overtopping the dam. The probable maximum flood
is defined as the flood discharge that may be expected from the most
severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region. The spillways will pass 20
percent of the probable maximum flood without overtopping the dam. The
spillways will pass the one percent chance flood estimated to have a
peak outflow of 226 cfs developed by a 24-hour, one percent chance
rainfall. According to the recommended guidelines from the Department
of the Army, Office of the Chief of Engineers, a high hazard dam of
small size should pass 50 to 100 percent of the probable maximum flood.
Considering the volume of water impounded by the dam, and the downstream
hazard, the appropriate spillway design flood should be 50 percent of
the probable maximum flood. The portion of the estimated peak discharge
of 50 percent of the probable maximum flood overtopping the dam would be
160 cfs of the total discharge from the reservoir of 825 cfs. The
estimated duration of overtopping is 1.3 hours with a maximum height of
0.9 feet. The portion of the estimated peak discharge of the probable
maximum flood overtopping the dam would be 940 cfs of the total discharge
from the reservoir of 2,040 cfs. The estimated duration of overtopping
is 5.3 hours with a maximum height of 1.6 feet. The embankment could be
jeopardized should overtopping occur for these periods of time.

According to the St. Louis District, Corps of Engineers, the effect
from rupture of the dam could extend approximately three miles downstream
of the dam. Two dwellings, one trailer and several barns could be(severely damaged and lives could be lost should failure of the dam
occur. There does not appear to be any floodplain regulations or other
constraints in force to limit future downstream development.

10
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Visual observations of conditions which
affect the structural stability of this dam are discussed in Section 3,
paragraph 3.lb.

b. Design and Construction Data. No design data relating to the
structural stability of the dam were found. 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. Operating Records. No operational records exist.

d. Postconstruction Changes, It is not known whether any post-

construction changes have been made.

e. Seismic Stability. The dam is located in Seismic Zone 1 which
is a zone of minor seismic risk. A properly designed and constructed
earth dam using sound engineering principles and conservatism should
pose no serious stability problems during earthquakes in this zone. The
seismic stability of an earth dam is dependent upon a number of factors:
embankment and foundation material classifications and shear strengths;
abutment materials, conditions, and strengths; embankment zoning; and
embankment geometry.

Adequate descriptions of embankment design parameters, foundation
and abutment conditions, or static stability analyses to assess the
seismic stability of this embankment were not available and therefore no
inferences will be made regarding the seismic stability. An assessment
of the seismic stability should be included as part of the stability
analysis required by the guidelines.

(i
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. Several conditions observed during the visual inspec-
tion by the inspection team should be monitored and/or controlled.
These are seepage areas on the downstream slope and at the toe of the
embankment, the absence of adequate slope protection on the upstream
slope and the growth of grass and trees on the embankment. 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. Due to the absence of engineering
design data, the conclusions in this report were based only on perfor-
mance history and visual conditions. The inspection team considers that
these data are sufficient to support the conclusions herein. 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. A program should be developed as soon as possible to
monitor at regular intervals the deficiencies described in this report.
The remedial measures recommended in paragraph 7.2b should be accom-
plished in the near future. The item recommended in paragraph 7.2a
should be pursued on a high priority basis.

d. Necessity for Phase II. The Phase I investigation does not
raise any serious questions relating to the safety of the dam nor does
it identify any serious dangers which would require a Phase II investi-
gation. However, the additional analyses noted in paragraph 2.5b are
necessary for compliance with the guidelines.

e. Seismic Stability. This dam is located in Seismic Zone 1.
Adequate description of embankment design parameters, foundation and
abutment conditions, or static stability analyses to assess the seismic
stability of this embankment were not available and therefore no infer-
ences will be made regarding the seismic stability. An assessment of
the seismic stability should be included as part of the recommended
stability analysis.

7.2 REMEDIAL MEASURES

a. Alternatives. The emergency spillway size and/or height of the
dam would need to be increased or the lake level would need to be per-
manently lowered to increase available flood storage in order to pass
the spillway design flood. The emergency spillway should be protected
to prevent erosion.

12
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b. Operation and Maintenance Procedures. The following operation
and maintenance procedures should be carried out under the direction of
a professional engineer experienced in the design, construction, and
maintenance of earth dams:

(1) Riprap should be placed on the upstream face of the dam at the
normal lake level to prevent erosion of the embankment material.

(2) The seepage areas noted during the visual inspection should be
closely monitored and documented as to quantity of flow. Any signifi-
cant changes should be evaluated.

(3) An improved maintenance program to remove and control the
growth of trees on the embankment should be developed. Grass cover on
the embankments should be cut periodically.

(4) Seepage and stability analyses should be performed by a pro-
fessional engineer experienced in the design and construction of dams.

(5) A detailed inspection of the dam should be made periodically.
This inspection should include measurement of seepage flows. More
frequent inspections may be required if additional deficiencies are
observed or the severity of the reported deficiencies increase.

13
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PHOTO 5: DOWNSTREAM SLOPE OF DAM NEAR RIGHT END

PHOTO 6: DOWNSTREAM SLOPE OF DAM NEAR CENTER



PHOTO 7: DOWNSTREAM SLOPE OF DAM NEAR LEFT END

PHOTO 8: LEFT SPILLWAY CHANNEL LOOKING UPSTREAM



PHOTO 9: LEFT SPILLWAY CHANNEL LOOKING DOWNSTREAM

PHOTO 10: NATURAL CHANNEL BELOW LEFT SPILLWAY CHANNEL
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PHOTO 11: RIGHT SPILLWAY CHANNEL LOOKING DOWNSTREAM
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PHOTO 12: VALVE BOX AT DOWNSTREAM TOE OF DAM



PliOTO 13: SEEPAGE ON DOWNSTREAM SLOPE OF DAM

PHOTO 14: TYPICAL UPSTREAM SLOPE OF DAM AT WATERLINE
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HYDROLOGIC AND HYDRAULIC ANALYSES

To determine the overtopping potential, flood routings were per-
formed by applying the Probable Maximum Precipitation (PMP) to a synthe-
tic unit hydrograph to develop the inflow hydrograph. The inflow hydro-
graph was then routed through the reservoir and spillways. The over-
topping analysis was determined using the computer program HEC-I (Dam
Safety Version) (1).

The PMP was determined from regional charts prepared by the National
Weather Service in "Hydrometeorological Report No. 33" (HMR-33). Reduc-
tion factors were not applied. The rainfall distribution for the 24-hour
PMP storm was determined according to the procedures outlined in HMR-33
and EM 1110-2-1411. The Jefferson City, Missouri rainfall distribution
(5 min. interval - 24 hours duration), as provided by the St. Louis
District, Corp of Engineers, was used when the one percent chance pro-
bability flood was routed through the reservoir and spillways.

The synthetic unit hydrograph for the watershed was developed by
the computer program using the Soil Conservation Service (SCS) method.
The parameters for the unit hydrograph are shown in Table 1.

The SCS curve number (CN) method was used in computing the infiltra-
tion losses for the rainfall-runoff relationship. The CN values used,
and the result from the computer output, are shown in Table 2.

The reservoir routing was performed using the Modified Puls Method.
The initial reservoir pool elevation for the routing of each storm was
determined to be equivalent to the crest elevation of the principal
spillway at elevation 864.9 feet m.s.l. in accordance with antecedent
storm conditions preceding the one percent probability and probable
maximum storms outlined by the U.S. Army Corps of Engineers, St. Louis
District (2). The hydraulic capacity of the spillways and the storage
capacity of the reservoir were defined by the elevation, surface area,
storage, and discharge relationships shown in Table 3.

The rating curve for the spillways is shown in Table 4. The flow
over the crest of the dam and through the spillways was determined using
the non-level dam crest option ($L and $V cards) of the HEC-l program.
The program assumes critical flow over a broad-crested weir.

The result of the routing analysis indicates that 20 percent of the
PMF will not overtop the dam.

A-1
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is shown in Table 5.
A summary of the routing analysis for different ratios of th, PNF

sented at the back of this appendix.
The computer input data and a summary of the output data are pre-
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TABLE 1

SYNTHETIC UNIT HYDROGRAPH

Parameters:

Drainage Area (A) 111 acres

Length of Watercourse L) 0.44 miles

Difference in Elevation (H) 106 feet

Time of concentration (Tc ) 0.17 hoursc

Lag Time (Lg) 0.10 hours

Duration (D) 1.4 min. (use 5 min.)

Time (Min.) * Discharge (cfs) *

0 0
5 381
10 564
15 248
20 96
25 37
30 14
35 6
40 2

* From HEC-1 computer output

FORMULAS USED:

(11.9 L
3  0.385

T =(3)
c H

D = 0.133 T
L 0.6 T c

g c
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TABLE 2

RAINFALL-RUNOFF VALUES

Selected Storm Storm Duration Rainfall Runoff Loss
Event (Hours) (Inches) (Inches) (Inches)

PMP 24 33.02 32.13 0.89

1% Probability 24 7.44 5.44 2.00

Additional Data:

i) No data on the soil associations in this watershed was available.
100 percent of drainage area in hydrologic soil group C.
80 percent of the land use was grassland.
20 percent of the land use was timberland.

2) SCS Runoff Curve CN = 93 (AMC III) for the PMF.
3) SCS Runoff Curve CN = 83 (AMC II) for the one percent

probability flood.

TABLE 3

ELEVATION, SURFACE AREA, STORAGE, AND DISCHARGE RELATIONSHIPS

Elevation Lake Surface Lake Storage Spillway
(feet-MSL) Area (acres) (acre-ft) Discharge (cfs)

*864.9 11.0 125 0
**865.6 11.5 133 13
***866.9 12.2 149 246

*Principal spillway crest elevation

**Emergency spillway crest elevation
***Top of dam elevation

The relationships in Table 3 were developed from the Linn Northeast,
Missouri. 7.5 minute quadrangle map and the field measurements.
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TABLE 4

SPILLWAY RATING CURVE

Reservoir Principal Spillway Emergency Spillway Total Spillway
Elevation (ft) Discharge (cfs) Discharge (cfs) Discharge (cfs)

*864.9 0 - 0
**865.6 13 0 13
'A*866.9 145 101 246

ii *Principal Spillway Crest Elevation
**Emergency Spillway Crest Elevation

*Top of Dam Elevation

METHOD USED:

Spillway releases were computed by HEC-I from spillway geometry
data input on $L and $V cards. The following equations calculate
the spillway discharges:

For a rectangular section:

d = 2/3 Hc m
A = Td

c

Q = (A
3g/T)

0 5

For a trapazoidal section:
dc = 2/3 (Hm + 1/4 AY)
A = 1/2 T (2d - AY)

c

Q = (A
3g/T)

0 5

where:

d = critical depth (feet)c

H = available specific energy which is takenm to be the height of the water surface in the

reservoir above the bottom of the section (feet)
AY = change in elevation across the section (feet)
A = flow area (sq. ft.)
T = top width (feet)
Q = flow (cfs)
g = 32.2 ft/sec t acceleration due to gravity.

A-5
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TABLE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Depth
of Inflow Elevation Storage Outflow (ft.)
PMF (CFS) (ft.-MSL) (AC.-FT.) (CFS) Over Top

of Dam

- 0 *864.9 125 0 -

0.20 490 866.8 148 214 0

0.50 1,225 867.8 160 825 0.9

1.00 2,450 868.5 170 2,038 1.6

Principal spillway crest elevation
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(i) U.S. Army Corps of Engineers, Hydrologic Engineering Center, Flood
Hydrograph Package (HEC-=). Dam Safety Version, July 1978, Davis,
California.

(2) U.S. Army Corps of Engineers, St. Louis District, Hydrologic/
Hydraulic Standards, Phase I Safety Inspection of Non-Federal Dams,
12 December 1979.

(3) U.S. Department of the Interior, Bureau of Reclamation, Design of
Small Dams, 1974, Washington, D.C.

(4) U.S. Department of Agriculture, Soil Conservation Service, National
Engineering Handbook, Section 4, Hydrology, August 1972.

(5) U.S. Department of Agriculture, Soil Conservation Service, Soil
Survey Interpretations and Field Maps, 1980.

(6) Mary H. McCracken, Missouri Division of Geological Survey, Geologic
Map of Missouri, 1961.
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