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DEPARTMENT OF THE ARMY
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
210 TUCKER BOULEVARD. NORTH
ST. LOUIS. MISSOURI 63101

SUBJECT: Valle Lake Dam (Mo. 30438) Phase I Inspection Report

This report presents the results of field inspection and evaluation of

the Valle Lake Dam (Mo. 30438).

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. The combined capacity of the spillways 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 éignificantly increases the hazard to loss of life

downstream.

SUBMITTED BY:

APPROVED BY:

SIGNED

21 JUL 1981

Chief, Engineering Division

SIGNED

21 JUL 1381

Date

Colonel, CE, Commanding
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PHASE I INSPECTION REPORT
} NATIONAL DAM SAFETY PROGRAM

'i Name of Dam: Valle Lake Dam,

Missouri Inventory No. 30438

State Located: Missouri
County Located: Jefferson
r Stream: Unnamed tributary of Joachim Creek

Date of Inspection: March 6, 1981

) Assessment of General Condition

Valle Lake Dam was inspected by the engineering firms of PRC
Consoer Townsend, Inc. of St. Louis, Missouri, and PRC Engineering
Consultants, Inc. of Englewood, Colorado, (A Joint Venture) in accordance
with the U.S. Army Corps of Engineers "Recommended Guidelines for Safety
Inspection of Dams" and additional guidelines furnished by the St. Louis
District of the Corps of Engineers. Based upon 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. Located within the estimated damage zone of
five miles downstream of the dam are 16 dwellings, several buildings, and
a county highway (Highway V), which parallels Joachim Creek, all of which
may be subjected to flooding, with possible damage and/or destructiom,
and possible loss of 1life. Valle Lake Dam is in the small size
classification since it is 38.8 feet high and has 3 maximum reservoir

impoundment of 681 acre-feet.

The inspection and evaluation indicate that the spillway

system of Valle Lake Dam does not meet the criteria set forth in the
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guidelines for a dam having the above size and hazard potential. Valle
Lake Dam being a small size dam with a high hazard potential is required
by the guidelines to pass from one-half of the Probable Maximum Flood to
the Probable Maximum Flood without overtopping the dam. Considering the
poasibility of loss of 1ife and the destruction of property downstream of
the dam, the PMF 1is considered the appropriate spillway design flood for
Valle Lake Dam. The Probable Maximum Flood is defined as the £lood
discharge that may be expected from the most severe combination of
critical meteorological and hydrologic conditions that are reasonably
possible in the region. It was determined that the reservoir/spillway
system can accommodate approximately 30 percent of the Probable Maximum
Flood without overtopping the dame The evaluation also indicates that
the reservoir/spillway system will accommodate the one-percent chance

flood (100-year flood) without overtopping the dame.

The overall condition of the dam and the spillways appears to
be fair; however, the oune area of seepage and the two areas of possible
seepage observed along the downstream slope jeopardize the safety of the
dam and will require prompt attention. Other deficiencies noted by the
inspection team, which will require remedial measures, included: the
deterioration of the concrete of the principal spillway drop inlet; a few
minor problems observed in the principal and emergency spillways consist-
% ing of debris, joint displacements, undermining, and voids in the con-
t crete lining; the minor erosion of the upstream slope due to wave action;

a lack of a maintenance schedule; and there also exists a need for
periodic inspection by a qualified engineer. The lack of seepage and
stability analyses on record 13 also a deficiency that should be

corrected.

It is recommended that the owner take action to correct or

control the deficiencies described above.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

VALLE LAKE DAM, Missouri Inv. No. 30438

SECTION 1l: PROJECT INFORMATION

1.1 General

a. Authority

The Dam Inspection Act, Public Law 92-367 of
August, 1972, authorizes the Secretary of the Army, through the
Corps of Engineers, to initiate a national program of dam inspec-
tions. Inspection for Valle Lake Dam was carried out under Contract
DACW 43-81~C-0063 between the Department of the Army, St. Louis
District, Corps of Engineers, and the engineering firms of PRC
Consocer Townsend, Inc. of St. Louls, Missouri, and PRC Engineering

Consultants, Inc. of Englewood, Colorado, (A Joint Venture).

b. Purpose of Inspection

The visual inspection of Valle Lake Dam was made on March
6, 1981. The purpose of the inspection was to make a general
assessment as to the structural integrity and operational adequacy

of the dam embankment and its appurtenant structures.
Ce Scope of Report
This report summarizes available pertinent data relating

to the project, presents a summary of visual observations made

during the field inspection, presents an assessment of hydrologic

and hydraulic conditions at the site and of the structural adequacy
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of the various project features, and assesses the general condition

of the dam with respect to safety.

Subsurface 1investigations, laboratory testing and de-
talled analyses were not within the scope of this study. No war-
ranty as to the absolute safety of the project features is implied

by the conclusions presented in this report.

It should be noted that in this report reference to left
or right abutments 1s viewed as looking downstream. Where left
abutment or left side of the dam is used in this report, this also
refers to the west abutment or side, and right to the east abutment

or side.

de Evaluation Criteria

The inspection and evaluation of the dam is performed in
accordance with the U.S. Army Corps of Engineers '"Recommended
Guidelines for Safety Inspection of Dams" and additional guidelines
furnished by the St. Louis District office of the Corps of Engineers

for Phase I Dam Inspection.

Description of the Profect

ae. Description of Dam and Appurtenances

The following description 1s based upon observations and
measurements made during the visual inspection and conversations
with Mr. Edwin Lucas, the previous owner of the dam. No design or
"as-built” drawings for the dam or appurtenant structures were

available.

The dam 1s a rolled, earthfill structure with a core
trench excavated to solid bedrock, according to Mr. Lucas. Mr.
Lucas also stated that the embankment was coustructed of mostly a

clay material with any gravel material encountered during the
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construction of the dam being placed in the downstream shell of the
dame The alignment of the dam is straight between earth abutments.
A plan and elevation of the dam are shown on Plate 4 and Photos !
through 3 show views of the dam. The top of dam has a length of 820
feet between the right abutment and the emergency spillway. The
minimum elevation of the top of dam was found to be 689.0 feet above
mean sea level (M.S.L.) at two points on the dam located at 300 and
500 feet from the right abutment. Between the two points, the top
of dam was surveyed to be level. The right and left ends of the dam
were determined to be l.l feet and 0.5 feet higher in elevation,
respectively, than the minimum top of dam elevation. The embankment
has a top width of 28 feet and a maximum structural height of 38.8
feet. The downstream slope was measured to be 1 vertical to 3
horizontal (1V to 3H). Riprap was placed on the upstream slope near
the normal pool elevation and extended to well below the water
surfaces. The placement of the riprap created a small bench on the
upstream 3Slope. A sand and gravel berm was also placed on the
upstream sSlope on top of the riprap (see Photo l). The berm ex-
tended from the left side of the dam to approximately the center of
the dam. The upstream slope, the sand and gravel berm, and the
riprap wave protection were all measured to be 1V to 2.5H above the

water surface on the day of the inspection.

There are two spillways at this damsite that are referred
to in this report as the principal and the emergency spillway. The
principal spillway is a councrete drop inlet structure with a 2l-~inch
diameter CMP outlet located at the left abutment (see Photo 7). The
inside dimensions of the inlet as measured in the field are a width
of 4.3 feet, a length of 4.5 feet and a height of 7.7 feet. The
front- and side-walls are 12 1inches thick and the backwall is
integral with a concrete retaining wall which forms part of the
emergency spillway. The front of the structure for the top 3.5 feet
is open from sidewall to sidewall. The opening is 4.3 feet wide and
has a minimum crest elevation of 680.9 feet above M.S<L. The
sidewalls adjacent to the front opening are fitted with stoplog
slots. Stoplogs can be inserted raising the crest of the imlet to
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an assumed elevation of 684.0 feet above M.S.L. The top of the
inlet is fitted with a metal grate with a crest elevation of 684.4
feet above M.S.L. The inlet of the CMP is flush with the inside
face of the drop structure backwall. The invert of the pipe is at
the floor of the drop structure, 4.2 feet below the minimum crest
elevation of the drop structure. The CMP leads under the emergency
spillway and outlets onto a concrete pad. The discharge channel is
lined with bedrock (see Photo 10). The alignment of the channel
begins to make a 90 degree bend just downstream of the outlet of the
principal spillway (see Photo 9) and then parallels the axis of the
dam until the channel intersects the downstream channel. A training
berm runs along the right side of the channel, protecting the dam
(see Photo 3). Discharge through the spillway joins the downstream

channel about 150 feet downstream of the toe of the dam.

The emergency spillway is a trapezoidal shaped broad-
crested weir located on the left abutment (see Photo 6). The
leading edge of the weir is a vertical retaining wall which also
provides the backwall of the drop inlet principal spillway. The
crest of the weir is paved with an asphalt access road that extends
across the entire length of the dam. The crest length of the
spillway is 135 feet with an invert elevation of 684.5 feet above
M.S.L. The spillway side slopes are 1V to 1l6H and 1V to 9H on the
left and right side, respectively. The back slope of the spillway
proceeds over the downstream side of the weir and is surfaced with a
mixture of riprap and concrete (see Photo 8). Discharge through the
emergency spillway enters the discharge channel of the principal
spillway, which is described above. An upstream training berm was
placed perpendicular to the axis of the dam on the right side of the

approach channel to both spillways to protect the dam (see Photo 2).

No low-level outlet or outlet works were provided for

this dam.
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be Location

Valle Lake Dam 13 located in Jefferson County in the
State of Missouri on an unnamed tributary of Joachim Creek. The

location of the dam on the 7.5 minute series of the U.S. Geological

Survey maps 1s found in the northeast quadrant of Section 31 of
Township 39 North, Range 5 East, of the Vineland, Missouri Quad-
rangle Sheet (Advance Print, see Plate 2). The dam 1is located
approximately six miles southeast of De Soto (see Plate 1).

Ce Size Classification

The reservoir impoundment of Valle Lake Dam is less than
1,000 acre-feet but more than 50 acre-feet, which would classify it
as a "small" size dam. The maximum height of the dam 18 less than
40 feet and greater than 25 feet, which also classifies it as a
"small" size dam. The size classification is determined by either
the storage or height, whichever gives the larger size category.
Therefore, the size classification is determined to fall within the
"small" category, according to the "Recommended Guidelines for
Safety Inspection of Dams" by the U.S. Department of the Army,
Office of the Chief Engineer.

de Hazard Classification

The dam has been classified as having a "high" hazard
potential in the National Inventory of Dams, on the basis that in
the event of faillure of the dam or its appurtenances, excessive
damage could occur to downstream property, together with the possi-
bility of the loss of 1life. From a visual inspection of the down-
stream area, our findings concur with this classification. Located

‘ , within the estimated damage zone, which extends approximately five

: miles downstream of the dam, are at least 16 dwellings, several
buildings, and a county highway (Highway V), which parallels Joachim
Creek (see Photos 13 and 14).
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e. Ownership

Valle Lake Dam is privately owned by the Valle Lake
Property Owners Association. The Valle Lake Property Owners Asso—
ciation is governed by a board of three trustees, The mailing
address is as follows: Valle Lake Property Owners Association, c/o
Mr. Raymond Sherer, Trustee, Valle Lake, Route 3, De Soto, Missouri,
63020.

Purpose of Dam

The purpose of the dam is to impound water for recrea-

tional use as a private lake.

g- Design and Construction History

According to Mr. Raymond Sherer, the dam was built by the
Lucas Construction Company in 1955. Mr. and Mrs. Edwin Lucas were
the owners of the construction company and the original owners of
Valle Lake Dam.

Mr. Edwin Lucas indicated in a telephone conversation
that there were no drawings or specifications for the dam.
According to Mr. Lucas, gravel encountered during the construction
was placed in the downstream shell of the dam. Sound bedrock was
encountered about five feet below the natural ground at the damsite.
A core trench was exacaveted along the axis of the dam to the solid

bedrock. The dam was constructed using bulldozers and scrapers.
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h. Normal Operational Procedures

The water surface level of the reservoir can be con-
trolled by the principal spillway drop inlet, which can lower the
reservoir 3.1 feet below the normal water surface elevation.
Stoplogs are inserted or removed from the stoplog slots of the drop
inlet structure to raise or lower the reservoir water surface. The
reservoir water surface is normally lowered between November and
March in order to protect boat docks from ice damage and to release
excess runoff from spring storms. The reservoir surface is then

raised for the remainder of the year and allowed to remain as high

as possible.

Appendix B-18

[



B3EDPMTW
Text Box
Appendix B-18

B3EDPMTW
Text Box


— —

1.3 Pertinent Data

a. Drainage Area (square miles):e¢ ¢ o o ¢ o 2.98

be. Discharge at Damsite
Estimated experienced maximum flood (cfsS): o« « ¢ ¢ « « o 400

Estimated ungated spillway capacity with
reservoir at top of dam elevation (cfs): o ¢ ¢« ¢« o o ¢« o« 5,030

ce Elevation (Feet above M.S.L.)
Top of dam (minimum):e o o o o ¢ o o o ¢ o o s ¢ s o ¢ o« 689.0
Principal Spillway crest (without stoplogs): « « « « « « 680.9 ;
Principal Spillway crest (with stoplogs):ts ¢ ¢ o o o ¢ o« 684.0 (assumed)*
Emergency Spillway CreStte ¢ o« o o o ¢ o o o°¢ o o o o o« 684.5
Normal Pool: o ¢ o o o ¢ o o o ¢ o o o s ¢ o s o o o o s 6840
Maximum Experienced Poolie « ¢ o o ¢ o ¢ ¢« o o o o o o o 6855

ObservedPool:.....................681-3

d. Reservoir

Length of pool with water surface
at top of dam elevation (feet):e o« o+ v o ¢ ¢ o « o o o o 3,400

e. Storage (Acre-Feet)
Top of dam (minimum)se o ¢ o o ¢ o o o o ¢ ¢ o o ¢ o o o 681
Principal Spillway crest (without stoplogs): « « « . « « 313
Principal Spillway crest (with stoplogs):e o s ¢ ¢ o o o 431
Emergency Splllway crestfe o « o o ¢ o o o o ¢ o o o o o 453
Normal Pool: « o o o s ¢ o o ¢ o s ¢ o ¢ o s o o o o o o 431
Maximum Experienced Pool:e ¢ ¢ o ¢ o o o s o o o o o o o 504

Observed Pool: ¢ ¢ o o o ¢ o o o o o s o o o s o o o o o 328

f. Reservoir Surfaces (Acres)
Top of dam (minimum)te o o o o o o o o o ¢ ¢ ¢ o o o o o« 5745
Principal Spillway crest (without stoplogs): « » « « ¢ « 34.0
Principal Spillway crest (with stoplogs):e o« » o s o o o 425
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Emergency Spillway crestie o ¢ o o o &
Normal PoOL: o« ¢ o o o ¢ ¢ o o o o ¢ o
Maximum Experienced Pool:e ¢ ¢ ¢ ¢ o &
Observed POOl: o o« o ¢ o ¢ o o o o » o

ge Dam

TYpPEse o o o o ¢ o o o o o s o o o o o
Lengthze ¢ ¢ o ¢ ¢ o o o o ¢ ¢ o ¢ ¢ o
Structural Height: « ¢« « ¢ ¢ s o o o &
Hydraulic Height®*:, « &+ ¢« o ¢ o ¢ ¢ &
Top width: ¢ ¢ o o 2 o o o o o o o o »
Side slopes:

Downstreams ¢« o s o ¢ o o o o s o

Upstream.............

Zonihg:.....o.o........

Impervious core: « o« o ¢ o o o o o o o

Cutoffee ¢ ¢ o ¢ o ¢ ¢ ¢ o o 0 0 o ¢ o

Grout curtain: ¢ o o« o o o o o o o o o

Volume:e ¢ o o ¢ ¢ ¢ 2 o o ¢ ¢ o ¢ & &

o e n e e e s o 44,0
s o 0 o o o o o 42,5
o e o e o o o o 47,0
o o s o o o o o 350

Rolled, Earthfill
820 feet

38.8 feet

38.8 feet

28 feet

1V to 3H (measured)

1V to 2.5 (from the top of dam
to the elevation of the water
surface on the day of the
inspection; also applies to the
sand and gravel berm and the
riprap wave protection).

Clay embankment with gravel
placed in the downstream shell.
N.A.

A core trench excavated to
bedrock, according to Mr. Lucas
None

99,100 cu.yds. (estimated)

he Diversion and Regulating Tunnel. « « « .None

i. Sp illway

Type:
Principal Spillway ¢ o« o o « o ¢ o @

Emergency Spillway « « « ¢« ¢« ¢ o o &
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Location:
Principal Spillway « « o o« « o o
Emergency Spillway « « o « ¢ o o
Length of crest:
Principal Spillway « ¢« ¢ o o o «

Emergency Sp1llway ¢ o o o o o &
Crest Elevation (feet above M.S.L.):
Principal Spillway (front inlet)
(front inlet)

(top inlet) .

Emergency Spilllway « « « o « o &

j» Regulating Outlets

Left abutment

Left abutment

4.3 feet (front inlet)
13.3 feet (top inlet)
135 feet

680.9 (without stoplogs)

684.0 (with stoplogs) (assumed)*
684.4

684.5

None

* The elevation of the crest of the principal spillway with stoplogs in

place is assumed to be the elevation of the reservoir as shown on the

UeSeGeS. Vineland, Missouri Quadrangle topographic map. The eleva-

tions of other features of the dam are obtained by using this eleva-

tion and field measurements.

** The hydraulic height of the dam is the vertical distance from the

lowest point on the downstream toe to the top of dam or the maximum

water surface, if below the top of dam.
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2.1

2.2

Soto,

SECTION 2: ENGINEERING DATA

Design

No design drawings or data are available for Valle Lake Dam.

Construction

The dam was built by the Lucas Construction Company of De

Missouri in 1955. No construction records or data are available

relative to the construction of the dam, other than the construction

history given in Sectiomn 1l.2g.

2.3 Operation
No documented operational records or data are available for
the dam.
2.4 Evaluation
a. Availability
The availability of engineering data is poor and consists
only of the State Geological Maps, a general soil map of the State
of Missouri published by the Soil Conservation Service, and U.S.G.S.
Quadrangle Sheets.
b. Adequacy
The lack of engineering data did not allow for a defini-
tive review and evaluation. The conclusions presented in this
report are based on field measurements, past performance and present
condition of the dam. The available data including the field
Appendix B-22
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measurements taken by the field inspection team are considered
adequate to evaluate the hydraulic and hydrologic capabilities of
the dame 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 loading

conditions (including earthquake loads) and made a matter of record.

ce  Validity

No valid engineering data pertaining to the design or

construction of the dam were available.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

ae General

A visual inspection of the Valle Lake Dam was made on

March 6, 198l. The following persons were present during the

inspection:
1
Name Affiliation Disciplii=s
!

gagk Haynes, PRC Engineering Consultants, Inc. Soils

Jerry Kenny PRC Engineering Consultants, Inc. Hydrauliecs and

Hydrology

James Nettum, PRC Engineering Consultants, Inc. Civil-Structural

P.E. and Mechanical

Razi Quraishi, PRC Engineering Consultants, Inc. Geology

John Lauth, P.E. PRC Consoer Townsend, Inc. Civil~Structural

Specific observations are discussed below.
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be Dam

The overall condition of the dam appears to be fair;
however, a few items of concern were observed and are described

below.

The top of dam supports an asphalt access road used by
the local residents to gain access to their homes. The road pro-
vides excellent protection for the top of dame No depressions or
cracks indicating a settlement of the embankment were apparent. The
variation im elevation across the top of dam did not appear to be
due to an instability of the embankment. No significant deviation
in the horizontal alignment was apparent. According to Mr. Sherer,
the dam has never been overtopped and no evidence indicating the

contrary was observed.

The upstream slope was protected from erosion due to wave
action by riprap consisting of dolomite stones ranging in size from
three inches to three feet in diameter. The riprap appeared to be
providing adequate protection; however, some very minor wave erosion
was observed above the ripgrap. No deterioration of the riprap was
observede The sand and gravel berm on the slope appears to have
been added after the construction of the dam and has little or no
effect on the stability or safety of the dam. The slope above the
riprap supported a sparse growth of grass. The grass cover, how-
ever, did appear to provide adequate protection against erosion due
to surface runoff for the slope for no erosion was observed. No
bulges, depressions or cracks indicating an instability of the
embankment or foundation were observed on the slope. The effect of
drawing down the reservoir has had no apparent effect on the sta-~
bility of the embankment.

The downstream slope 1s adequately protected against
surface runoff by a well maintained grass cover (see Photo 3). No
trees were growing oan the slopes. No bulges, depressions or cracks

indicative of a major slope movement were apparent. However, near
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the top of the dam, the slope steepens to approximately 1V to 1.5H,
which would indicate that the slope could have failed in this area
in the past. Nevertheless, it 1is felt that the steepness of the
slope is due to the placement of f£ill material on top of the dam to
facilitate the access road. The telephone poles located on the
slope near the top of dam show no displacement in their vertical
alignment, which would also indicate that no slope movement has

taken place.

An area of seepage and two areas of possible seepage were
observed along the downstream slope of the dam. The area of seepage
was observed along the right abutment/embankment contact. Flowing
water was observed at about midway up the abutment contact. The

flow rate was less than 0.5 gallons per minute and the discharge was

clear. It was undetermined whether the seepage was through the

embankment or cracks in the foundation bedrock. Bedrock was exposed

in this area.

One of the areas of possible seepage was observed just
downstream of the embankment along the left abutment/embankment
contact (see Photo 5). No measurable flow of water was observed in
the area; however, the ground was boggy and staunding water was
observed in the area. It was unknown whether the source of the
moisture in this area 13 due to seepage through the embankment or
the foundation bedrock or due to recent rainstorms in the area.

Bedrock was also exposed in this area.

The second area of possible seepage was observed near the
center of the dam. The area was approximately 150 feet wide and
extended from the toe of the dam up to about mid-height of the dam.
The area was characterized by moist, boggy ground, standing water
and several scarps (see Photo 4). No measurable flow of water was
observed in the area. The scarps were measured to be up to six-feet
wide and one-foot deep. The source of the moisture in this area is
unknown; however, due to the location of the area, it is most likely

due to seepage through the embankment. This would cause the
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embankment material to be weakened, which could have caused the

scarps in the area. Cattails were also observed which would indi-

cate that moisture is generally present in the area.

Both abutments slope gently upward from the dame No

instabilities were observed on either abutment. One erosiomal gully

was observed along the downstream, right abutment/embankment con-

tact; however, the erosion 1s felt to have no bearing om safety of

the dam for the erosion gully has been eroded to bedrock and is in

no danger of eroding any further. No erosion felt to be detrimental

to the safety of the dam or abutment was apparent on the left

abutment.

No evidence of burrowing animals was apparent on either

the embankment or the abutmentse.

Ce Project Geology and Soils

(1) Project Geology

The damsite is located on an uanamed tributary of Joachim

Creek in the Salem Plateau section of the Ozark Plateaus Physio-

graphic Province. Deep dissection of topography by major streams is

one of the important characteristics of the Salem Plateau sectiom.
There 1is a wide distribution of dolomites and limestones 1in the
Cuestaform topography is exhibited in this plateau
namely the Crystal

Salem Plateau.

section consisting of two major escarpments,

Escarpment and Burlington Escarpment. Deep dissection in dolomites

and limestones is a major factor in the development of many springs

in this area. A major component of surface discharge of water to

the regional drainage 1is contributed by these springs.

The topography in the vicinity of the damsite is rolling
to hilly with U~ to V-shaped valleys. Elevations of the ground
surface range from 1034 feet above M.S.L. nearly 2.4 miles southwest
to 684 feet above M.S.L. at the damsite. The

N

of the damsite
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reservoir slopes are generally from six- to eight-degrees from
horizontal. The reservoir slopes are stable. The area near the
damsite 1s covered with residual soil deposits consisting of a
reddish-brown and orangey-brown mottled, moderately plastic, silty

clay with occasional rock fragments less than 1/4 inch in size.

The regional bedrock geology beneath the residual soil
deposits in the damsite area as shown on the Geologic Map of Mis~

sourli (1979) (see Plate 6) are of the Ordovician age rocks consist-

ing of Decorah Formation, St. Peter Sandstone, Powell Dolomite,
Cotter Dolomite, Roubidoux Formation, and Gasconade Dolomite; and
the Cambrian age rocks consisting of Eminence Dolomite, Potosi
Dolomite, Lamotte Sandstone, and Franconia and Bonneterre Forma-
tionse. The predominent bedrock underlying the residual soil de-
posits in the vicinity of the damsite are the Ordovician age rocks

consisting of Powell Dolomite and Roubidoux Formatiom.

Outcroppings of Ordovician Powell Dolomite (light browm,
fine grained, very hard, thinly bedded, slightly weathered dolomite)
interbedded with shale are exposed in the downstream areas of both
abutments and in the discharge channel of the spillways (see Photos
10 and 11).

No faults have been identified at the damsite. The
closest trace of a fault to the damsite 1s the Ste. Genevieve fault
system nearly two miles northeast of the damsite. The Ste. Gene-
vieve fault had 1its last movement in the post-Pennsylvanian time.

Thus, the fault system has no effect on the damsite.

No boring logs or construction reports are available that
would indicate foundation conditions encountered during coustruc-
tion. Based on the visual inspection and conversations with Mr.

Lucas, the embankment probably rests on the bedrock of the Ordo-

vician Powell Dolomite with the core trench excavated to the bed-
rocks The dual spillway system rests ou the residual soils of the
left abutment.
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(2) Project Soils

According to the "Missouri General Soil Map and Soil
Assoclation Description' published by the Soil Conservation Service,
the materials in the general area of the dam belong to the soil
series of Union-Goss-Gasconade~Peridge in the Ozark Border Associa-
tion. The soils are basically formed from loess deposits and
weathered bedrock. These soills vary from a slowly permeable silty

clay to moderately permeable silt loam.

Material removed from the embankment slopes was a red-
dish-brown, moderately plastic, silty clay with traces of fine to
wedium sand and some 1/4 inch rock fragments. Based upon the
Unified Soil Classification System, the soil would  probably be
classified as a CL. This 1is an impervious soil type, .which gener-
ally has the following characteristics: a coefficient of permea-
bility less than one foot per year, medium shear strength, and a

high resistance to piping.

Material removed from the berm on the upstream slope was
a poorly graded, silty, sand and gravel, which would probably be
classified as a GM. The berm appeared to have been placed on the
upstream slope after the construction of the dame. Therefore, the
material used for the berm should not be considered to be represen-

tative of the material used in the embankment.
d. Appurtenant Structures
(1) Principal Spillway

The front edge of the right sidewall has partially
disintegrated into the stoplog slot (see Photo 7). No reinforcement
was evident. The remaining concrete surfaces appeared stable with
minor weathering observed. A small amount of debris was seen in the
bottom of the drop inlet; however, the spillway was operating on the

day of the inspection. It appears that some repair work was done
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around the inlet of the outlet pipe. The concrete surface was rough
and the edge of the pipe was bent and rusting in places. There were
several minor deformation of the pipe observed along the length of
the conduit, which were probably caused by vehicular traffic during
counstruction before sufficient backfill was placed over the pipe.
There was some undermining around the edges of the outlet pad and a
slight amount of differential settlement has taken place at the
transverse joint in the middle of the pad. The discharge channel
appeared stable resembling a natural stream with a series of pools,

riffles and falls over the in situ bedrock.

(2) Emergency Spillway

The retaining wall at the leading edge of the spillway
weir appeared sound, with no misalignment or damage to the concrete.
The asphalt surface of the weir was smooth and stable. The back
slope of the weir was irregular but appeared stable (see Photo 8).
There were some voids in the concrete/riprap covering probably
caused by flow down the slope. The variation in the color of the

concrete indicates that the surfacing was done piecemeal.

(3) Outlet Works

No 1low~level outlet or outlet works were provided for

this dam.

e. Reservoir Area

The reservoir water surface elevation at the time of the
inspection was 681.3 feet above M.S.L. The reservoir has a normal
water surface elevation of 684.0 feet above M.S.L. and a surface

area of 42.5 acres at the normal water surface level.
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The rim appeared to be sgtable with no erosional or
stability problems observed (see Photo 12). The land around the
reservoir slopes gently upward from the reservoir rim and is mostly
wooded with grass slopes. Several houses are built around the
reservoir rim. No evidence of excessive siltation was observed in

the reservoir on the day of the inspection.

Four dams and reservoirs are located upstream of Valle
Lake and were considered to be large enough to have an etfect on the
flood routing evaluation for Valle Lake Dam, as further discussed in
Section 5 (see Plate 2). The four dams are named as follows: Lucas
Dam (Mo. 30388); Lucas Lake Dam (Mo. 30454); Lower Valle Mines Dam
(Mo. 30439); and Upper Valle Mines Dam (Mo. 30370).

fe Downstream Channel

The downstream channel near the dam 13 the natural
streambed with approximate dimensions of four to five feet deep and
30 feet wide. Outside of the streambed, the downstream channel
widens into a fairly wide flood plain (see Photo 13). The channel

near the damsite was unobstructed.

3.2 Evaluation

The visual inspection did not reveal any conditions which were
felt to constitute an unsafe condition at this time; however, the follow-

ing condition does exist which warrants prompt attention.

The one area of seepage and the two areas of possible seepage
obgerved along the downstream slope could have a detrimental effect on
the structural stability of the dam. In the one area of measurable
seepage, the flow rate of the seepage could possibly increase. This
could cause piping of embankment material which could lead to the even-
tual failure of the embankment. In the two areas of possible seepage, if
indeed the condition i3 due to seepage, it is possible the same condition

as described above could occur with time.
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The following conditions were observed which could adversely
affect the dam in the future and will require maintenance within a

reasonable period of time.

l. The disintegration of the principal spillway right sidewall does
not presently affect the safety of the dame. Further deterioration
will preclude the use of the stoplog slot and the reservoir regula-
tion that the drop inlet provides will be Ilost. The complete
failure of the wall could impair the functioning of the spillway and
thus imperil the safety of the dam.

2. The amount of debris in the drop inlet of the principal spillway
was not sufficient to obstruct the spillway. But, further accumula-
tions of debris could block the spillway outlet and jeopardize the
safety of the dame.

3. The undermining and joint displacement of the concrete outlet
pad of the principal spillway do not appear to affect the structural
integrity of the spillway in the present condition. Nonetheless,
with time these conditions could worsen to the point where the

safety of the spillway could be jeopardized.

4e The volds in the surfacing of the back slope of the emergency
spillway did not appear to affect the spillway stability. But, with
future flows through the emergency spillway, this condition could
worsen and become a hazard to the stability of the spillway and

access road.

S« The very minor wave erosion on the upstream slope does not
appear to affect the stability of the dam in its present condition.
However, continual erosion of the slope can only be detrimental to

the structural integrity of the dam.
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SECTION 4: OPERATIONAL PROCEDURES

4a1 Procedures

Valle Lake Dam is used to impound water for recreatiomnal use
as a private lake. Normal operation procedures for the dam and reservoir
are outlined in Section l.2h« The water level 1is kept as high as pos-
sible. The water surface elevation 1is controlled by rainfall, runoff,

evaporation and by the elevation of the principal spillway crest.

4.2 Maintenance of Dam

Each property owuner in the Valle Lake Property Owners Associa-
tion is assessed a fee for maintenance of the lake and dam property. The
grass 1s periodically mowed from the downstream slope and the upper part
of the upstream slope. The access road across the top of dam is also

periodically resurfaced.

There have not been any major repairs made to the dam since

its original construction.

4.3 Maintenance of Operating Facilities

The principal spillway is the only operating facility at the
damsite, which requires maintenance. The maintenance of the spillway
appears to be somewhat lacking due to the observed damage to the drop
inlet structure. Nevertheless, the spillway 1is operable and is capable

of functioning as original intended.
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4e4 Description of Any Warning System in Effect

The ingpection team 1is not aware of any warning system in use
at the damsite, such as an electrical warning system or a manual notifi-

cation plan.

4.5 Evaluation

The maintenance at Valle lake Dam appears to be adequate;
however, the remedial measures described in Section 7 should be under-

taken to improve the condition of the dam.
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SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

ae Design

No hydrologic and hydraulic design data are available for
Valle Lake Dame The sizes of physical features utilized to develop
the stage~outflow relation for the spillway and overtopping of the
dam were prepared from field notes and sketches prepared during the
field inspection. The reservoir elevation-area data were based on
the U.S.G.S. Vineland, Missouri Quadrangle topographic map (Advance
Print, 7.5 minute series). The spillway and overtop release rates

and the reservoir elevation-area data are presented in Appendix B.

The hydrologic soil group of the watershed was determined
from informatiomn available in the U.S.D.A. Soil Conservation Service
publication "Missouri General Soil Map and Soil Association Descrip-
tions"”, 1979. The Probable Maximum Precipitation (PMP) used to
determine the Probable Maximum Flood (PMF) was determined by using
the U.S. Weather Bureau publication "Hydrometeorological Report No.
33" (April 1956). The 100~year and the l10-year floods were derived
from the 100-year and the 10~year rainfall, respectively, of Ste.

Genevieve, Missouri.
be Experience Data
Records of reservoir stage or spillway discharge are not
maintained for this site. However, according to Mr. Sherer, the

maximum reservoir level was approximately 12 inches above the crest

of the spillway.
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Ce Visual Observations

Observations made of the spillways during the visual
inspection are discussed in Section 3.ld and evaluated in Section
3.2.

I
e Al e A B e ATk alheae ._A_.'__-.-.u_-...A.__AA..._j

de Overtopping Potential

Both the Probable Maximum Flood and one~half of the
Probable Maximum Flood, when routed through the reservoir, resulted
in overtopping of the dam. The peak inflows of the PMF and one-=half
of the PMF are 21,989 cfs and 11,025 cfs, respectively. The peak
outflow discharges for the PMF and one~half of the PMF are 21,173

cfs and 9,798 cfs, respectively. The maximum capacity of the

spillway just before overtopping the dam is 5,030 cfs. The PMF
overtopped the dam by 2.92 feet and one-half of the PMF overtopped
the dam by 1.37 feet. The total duration of flow over the dam is
4.67 hours during the occurrence of the PMF and 1.25 hours during
one-half of the PMF. The spillway/reservoir system of Valle Lake
Dam is capable of accommodating a flood equal to approximately 30

percent of the PMF just before overtopping the dam and will also

accommodate the one-percent chance flood (100-year flood) without
overtopping the dam. The analysis of Valle Lake Dam included the
hypothetical breach of the four upstream dams (Lucas Dam (Mo.
30388), Lucas Lake Dam (Mo. 30454), Lower Valle Mines Dam (Mo.
30439), and Upper Valle Mines Dam (Mo. 30370)) for those floods

during which the dams were overtopped.

The surface soils on the embankment consists of a silty
clay. The emergency spillway and the top of dam are covered by an
asphalt road and the downstream slope has a good cover of grass.
Nevertheless, the dam will be overtopped by approximately three feet
during the occurrence of the PMF, which can cause severe erosion to
the embankment due to the high velocity of flow on its downstream
slope and could lead to the eventual failure of the dam. The

relatively wide top width of 28 feet and the moderate downstream

.' - . A ix B-
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slope of 1V to 38 in combination with the grass cover on the down-
stream slope and the asphalt pavement on top of the dam will have,
however, some effect on reducing the possibility of a dam failure
due to overtopping of the dam. The maximum velocity of flow in the

emergency spillway and the discharge channel during the PMF will be

e AU awl i mmtin e e e

about ten ft/sec, which could also cause some erosion in the spill-
way channel due to the high velocity of flow. Nevertheless, any C
erosion in the emergency spillway channel and the discharge channel

will have little effect on the safety of the dam, if any at all.

The failure of the dam could cause extensive damage to
the property downstream of the dam and possible loss of life. The

estimated damage zone extends approximately five miles downstream of

the dam. Located within the damage zone are at least 16 dwellings,
several buildings, and a county highway (Highway V), which parallels
Joachim Creek.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

ae Visual Observations

There were no major signs of settlement or distress
observed on the embankment or foundation during the visual inspec-
tion. The stability of the dam does not appear to be in jeopardy at
this time; however, the one area of seepage and the two areas of
possible seepage observed along the downstream slope could be
detrimental to the stability of the embankment, but they do not
appear to counstitute an unsafe condition at this time. The aminor
wave erosion on the upstream slope above the riprap protection does
not appear to endanger the structural stability of the embankment in
its present condition; however, continual erosion of the slope could
be detrimental to the embankment. In the absence of seepage and
stability analyses, no quantitative evaluation of the structural

stability can be made.

The structural stability of the principal spiliway
appears to be questionable due to the disintegration of the drop
inlet wall. However, this damage does not constitute an unsafe
condition at this time. The emergency spillway appeared to be
structurally stable with the exception of the voids on the back
slope caused by erosion. The principal spillway was partially
obstructed by debris on the day of the inspection, however, it was
operating. The emergency spillway was unobstructed and appeared to

be able to function properly.
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be Design and Comstruction Data

No design computations pertaining to the embankment were
uncovered during the report preparation phase. Seepage and sta-
bility anaiyses comparable to the requirements of the "Recommended
Guidelines for Safety Inspection of Dams" were not available. No
embankment or foundation soil parameters were available for carrying
out a conventional stability analysis on the embankment. No con-
struction data or specifications relating to the degree of embank-

ment compaction were available for use in a stability analysis.

Ce Operating Records

No documented operating records are avajilable relating to
the stability of the dam or appurtenant structures. However, the
reservoir is lowered in the winter months and raised in the spring
months by removing or replacing the stoplogs 1in the principal
spillway. The lowering of the reservoir by these means should not

have any effect on the stability of the dam due to the small dif-

ference between the normal pool elevacion and the principal spillway
crest elevation with the stoplogs removed. The water level omn the
day of inspection was 2.7 feet below the normal pool elevation.

de Post Construction Changes

No post construction changes to the embankment are known

to exist that will affect the structural stability of the dam.

c. Seismic Stability

The dam {3 located in Seismic Zone 2, as defined in the

"Recommended Guidelines for Safety Inspection of Dams" as prepared

by the Corps of Engineers (see Plate 9). Seismic Zone 2 is charac-
terized by a moderate earthquake hazard. An earthquake of the
magnitude that would be expected in Seismic Zone 2 should not cause

significant distress to a well designed and comstructed earth dam.
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Available literature indicates that no active faults exist near the
vicinity of the damsite. The maximum recorded historic magnitude
earthquake in the immediate vicinity of the damsite was the July 21,
1967 event of magnitude 4.4 located at a distance of 36 miles south
of the damsite. This event cannot be correlated with known tectonic
structure and is comnsidered to probably be related to the release of
accumulated residual strain along a buried pre-Quaternary faulte.
The attenuation of this event to the damsite would produce a peak
ground acceleration of less than 0.05g which would not produce a

significant seismic impact on the dam.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

The assessment of the general coandition of the dam is based
upon available data and the visual inspection. Detailed investigationms,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify

any need for such studies.

It should be realized that the reported condition of the dam
is based upon observations of field conditions at the time of the inspec-

tion along with data available to the inspection team.

It 1is also important to realize that the condition of a dam
depends upon numerous and constantly changing internal and external
conditions, 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
continued care and inspection can there be assurance that an unsafe

condition could be detected.

a. Safety

The spillway capacity of Valle Lake Dam is found to be
"Seriously Inadequate'". The spillway/reservoir system will accom~
modate about 30 percent of the PMF without overtopping the dam. If
the dam 1is overtopped, the safety of the embankment would be in
jeopardy due to the susceptibility of the embankment materials to
erosion. High velocity of flow on the downstream slope of the dam
could cause excessive erosion and eventually lead to a failure of
the dam. The spillway system could also receive some damage during

the occurrence of a PMF.
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The overall coundition of the dam and apurtenant struc-
tures appears to be fair; however, the one area of seepage and the
two areas of possible seepage jeopardize the safety of the dam and
do warrant prompt attention. A quantitative evaluation of the
safety of the embankment could not be made in view of the absence of
seepage and stability analyses. The present embankment and appur-
tenant structures, however, appear to have performed satisfactorily
since their construction. The dam has never been overtopped,
according to Mr. Sherer, and no evidence indicating the contrary was
observed. The safety of the dam can only be improved 1if the defi-
ciencies described 1in Section 3.2 are properly corrected as

described in Section 7.2b.

be Adequacy ot Information

The conclusions presented in this report are based upon
field measurements, past performance and the present condition of
the dams Documented information on the design hydrology, hydraulic
design, operation, and maintenance of the dam was not available.
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.
Ce Urgency
The items recommended in paragraph 7.2a and the first
item in paragraph 7.2b should be pursued on a high priority basis.
The remaining remedial measures recommended in Paragraph 7.2b should
be accomplished within a reasonable period of time.
de Necessity for Phase II Inspection
Based upon results of the Phase I inspection, and if the

remedial measures recommended in Paragraph 7.2 are undertaken, a

Phase I1 inspection 1is not felt to be necessary.
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T2 Remedial Measures

ae Alternatives

There are several options that may be considered to reduce the

possibility of dam failure or to diminish the harmful consequences of

such a failure. Some of these options are:

1. Increase the emergency spillway capacity to pass the PMF,
without overtopping the dame The spillway should also be
protected to prevent excessive erosion during the

occurrence of the PMF.

2. Increase the height of the dam in order to pass the PMF
without overtopping the dam; an investigation should also
include studying the effects that increasing the height of
the dam would have on the structural stability of the
present embankmente. The overtopping depth during the
occurrence of the PMF, stated in Section S5.1d, is not the

required or recommended increase in the height of the dam.

3. A combination of 1 and 2 above.

be 0 & M Procedures

L. Further investigation of the three areas of seepage and
possible seepage observed along the downstream slope
should be undertaken to determine the seriousness of the
condition. The investigation should be carried out under
the direction of a qualified professional engineer and

repairs made as required.

2, The damage to the principal spillway drop inlet sidewall
should be repaired.
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3. The debris should be removed from the drop inlet structure

and measures taken to prevent debris from entering the

structure in

the future.

be The undermining of the concrete principal spillway outlet

pad should be repaired and the area protected from future

damage.

Se The joint displacement in the principal spillway outlet

pad should be monitored and corrective repairs should be

made when necessarye.

6. The voids 1in the surfacing of the back slope of the

emergency spillway should be repaired. This area sould be

inspected closely to ensure that future damage is repaired

as soon as possible.

7. The minor wave erogsion on the upstream slope should be

monitored, and, 1f the erosion continues, protective

mesures should be employed to protect the slope from

further damage.

8. Seepage and stability analyses should be performed by a

professional

construction

engineer experienced

of earth dams.

in the design and

9. The owner should initiate the following programs:

(a) Periodic 1inspection of the dam by a professional

engineer experienced in the design and construction

of earth dams.

(b) Set up a maintenance schedule and log all repairs and

maintenance.

-SSRSO~ RS
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PLATE 5 '
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VALLE LAKE DAM

PLATE 7
SHEET 1| OF 2

LEGEND
PERIOD SYMBOL DESCRIPTION
QUATERNARY Qol ALLUVIUM: SAND, SILT, GRAVEL
([ Mo KEOKUK - BURLINGTON FORMAT|ON:

CHERTY GRAYISH BROWN SANDY LIMESTONE ;

A

MISSISSIPPIAN { Mk UNDIFFERENTIATED CHOUTEAU GROUP:
LIMESTONE
( Mk HANNIBAL FORMATION: SHALE AND SILTSTONE
DEVONIAN Dd DIATREMES, KIMBERLITES, CARBONATITES
O mk MAQUOKETA SHALE , KIMMSWICK LIMESTONF
Odp DECORAH FORMATION: GREEN TO GRAY

CALCAREOUS SHALE WITH THIN
FOSSILIFEROUS LIMESTONE

Ospe ST. PETER SANDSTONE, EVERTON FORMATION w
ORDOVICIAN ﬁ 0jd JOACHIM DOLOMITE

Ojc POWELL DOLOMITE,COTTER DOLOMITE

or ROUBIDOUX FORMATION: INTERBEDS OF i

CHERTY LIMESTONE AND SANDSTONE

Og GASCONADE DOLOMITE
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PERIOD

CA MBRIAN

PRECAMBRIAN

VALLE LAKE DAM
PLATE 8
SHEET 2 OF 2

LEGEND

SYMBOL DESCRIPTION

€ep EMINENCE DOLOMITE,POTOSI DOLOMITE

€eb FRANCONIA AND BONNETERRE FORMATION:
< INTERBEDDED LIMESTONE,CHERTY LIMESTONE,

DOLOMITE AND SILTSTONE

€lm LAMOTTE SANDSTONE

\

i ST. FRANCOIS MOUNTAINS INTRUSIVE
q

LV ST FRANCOIS MOUNTAINS VOLCANIC
~Z

D NORMAL FAULT

~U_

D INFERRED FAULT

U = UPTHROWN SIDE; D = DOWNTHROWN SIDE
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APPENDIX A

PHOTOGRAPHS TAKEN DURING INSPECTION
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Valle Lake Dam

Photo | - View of the upstream slope from the left abutment.

Photo 2 - View of the top of dam from the right abutment.
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Valle Lake Dam

' Photo 3 ~ View of the downstream slope from the right abutment. Note
the training berm of the spillway discharge channel in the
background.

Photo 4 - Close-up view of the area of possible seepage on the
downstream slope showing the cattails and scarps.

h Appendix B-58

e E—— —_—



B3EDPMTW
Text Box
Appendix B-58


Valle Lake Dam

Photo 5 - View of the area of possible seepage on the left abutment.
Note the spillway training berm in the background and the

outcropping of bedrock.

Photo 6 - View of the principal spillway drop inlet and emergency
: spillway broad-crested weir looking toward the left

i abutment .
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Valle Lake Dam

Photo 7 - Close-up view of the principal spillway drop inlet showing
the concrete deterioration of the stoplog slot.

Photo 8 - View of concrete and riprap covering of the slaope below the
emergency spillway. The principal spillway outlet is in the
center of the photo.
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Valle Lake Dam

Photo 9 - View of the spillway discharge channel looking downstream from

the emergency spillway crest.

Photo 10 - View of the spillway discharge channel looking upstream.
Note the bedrock outcroppings.
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Valle Lake Dam

Photo 11 - Close-up view of an outcropping of thinly bedded dolomite in
the spillway discharge channel.

Photo 12 - View of the reservoir and rim.

< v T ———ee—. e o A
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r . P kw

Valle Lake Dam

Photo 13 ~ View of a dwelling in the downstream hazard zone and the
downstream channel taken from the top of the dam. The
spillway discharge channel is in the foreground.

Photo 14 ~ View of a dwelling in the downstream hazard zone looking
across Joachim Creek.
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APPENDIX B : T

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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1.

2.

VALLE LAKE DAM

HYDROLOGIC AND HYDRAULIC DATA, ASSUMPTIONS AND METHODOLOGY

SCS Unit Bydrograph procedures and the HEC-lDB computer program are
used to develop the inflow hydrographs. The hydrologic 1inputs are

as follows:

(a) 24~hour Probable Maximum Precipitation from Hydrometeorological
Report No. 33, and 24~hour 100-year rainfall and 24-hour 10-

year rainfall of Ste. Genevieve, Missouri.

(b) Drainage area = 2.98 square miles. (including the drainage

areas of the U/S dams)
(c) Lag time = 0.42 hours.

(d) BHydrologic Soil Group:
Soil Group "C".

(e) Runoff curve aumber:
CN = 73 for AMC II and CN = 87 for AMC III.

Flow rates through the principal spillway are based on calculating
discharges for different flow regimes and determining which regime
controls. Flow rates through the emergency spillway are based on
HEC-2 generated profiles assuming critical depth at the downstream
edge of the crest and a Manning’s n = 0.0l5. Flow rates over the
dam are based on the broad-crested weir equation Q = CL113/2 and
critical depth assumption, in accordance with the procedures used in

the HEC-1 computer programe
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3. The principal and emergency spillways and the dam overtop rating
curves are hand calculated and combined as shown on pages B-5
through B=~16. This combined rating curve is input into HEC-1DB on

the Y4 and Y5 cards. The $L and $V cards are, therefore, not used.

de Floods are routed through Valle Lake to determine the capability of
the spillways. The amalysis of Valle Lake Dam included the hypo-
thetical breach of the four upstream dams for those floods during

which the respective dams were overtopped.
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[ - TSI — _

e PRC ENGINEERING CONSULTANTS , INC.
WAM SAFETY Trisre L ((oN / Miss0") SHEET NO. _ ___OF _
i23A NAmE s Yalle Lake D. (M;L ,304-38) JoB No. 1283

0T A PARAMETERS BY _JFK DATE £/22/3]

1) DRMNAC?E‘_\ Avza A=z 2./6 9. m¢ = ( 1380, wres) (not mcluding DA 2f US Cams )

b]

2) LENGTH oF STREAM , L= ( 4o " 200’ =,20000 )2 2.27 mi.

3) ELEVATION AT DRA{NHG;:: DIVIDE ALoNG THE LoNGEsT STREAM

1 = 1040

4) ZLEVATION OF RESTRNOLIG AT SPILLWAY CREST , H, * L84

5) ELEVATIoN aF <CHANNEL BED_ AT 0.85L. , Eg = 520 ‘
Ero

L) ELEVATION OF CHAMNEL. EBED . AT olol ® (98

?

7 A\/ERAqE SLOPE  OF THE CHANNEL Savg * <(Egs -E,o)/075l. = 00,7

8 Tm\a. OF CoNCENTRATION G

A) BY. KIRPICH'S EQUATION 5 ..o o oo

= [GL9 « L2) /CH-H)1™?%% = (19 16.27) /3547 . 070

B ar. .\.’ELOC.IT.Y EsTmeTE

SLDPE = /7% ‘-‘-'3'»’ A\/C; VELéclTY = Zﬁos

Le L/V 12,000 [25ps« Yoo she t 167 hw
USE t.= o070 -
2) LAG. TIME, 4,7 0.6 £.= 0,42
10) UNiTi DURATION . D¢ L, /3= 0id . . _i<ae ke

- — A —— o 1 e = et e e At s = ¢ e s 5w med ma 4 e —ns o . A o~ 2 o —ein o

USE D= 0.083

1) TIME To FEAK , Tp: D/n + £, 0.4

2) PEAK DISCHARGE, L0 L. .

o —————

51,,-(484 AL Tp = (484—*2/@)/0% 2,270 cfs
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( £CI- 4 pRC

ENGINEERING CONSULTANTS , INC.
Dam . In;/pec.?‘jon- Missowre SHEET NO. oF
Malle Lake Dam (MO, 30438) 408 NO. 1282
B r_Ele - o BY NMFK DATE $/22/8!
Elevation Ayea Remarks
(zct,MﬁL-L (acres)
| L55 o Estimated Srreamiec! U5 of Dam
in Lo 2.0 Iwﬁolafeé
L70 R.5 Ihterpolated
&80 3.0 Trterpolated
£80.9 34.0 Frinc jpa! Spillway without 3toplags
L84 42.5 Prmr.:'/:a/ 5/:///»047 Wear Crest (4_,5,,4.»4:.4")
E'mcrjenc.y Sfa,//wa.\/ Crest
Minipum 75/; of Dam
Mwuu:J From l//na/ﬂd 75/ U6 Qm—d
Irl*rLerf)c}a—l,tJ

Measured Fom Vineland 757 1565 QPuad
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HEC-2 INPUT AND SUMMARY TABLE

L e

e koot oo WEDRRNAR

B-~7

Appendix B-71



B3EDPMTW
Text Box
Appendix B-71


| .
.Y 9
® P
“SIVE N
. W0 NOLLIVININNIQO 33S  “HIVIH 01 HIVI4 WOUZ AWYA NVD MIINA 43431 3] 4Cwa
® 40 NOTLINNZ ¥ Sy QI1¢I3792 ST 1IW) SSNY NOYTLIDING 1¥D4dWINL <1 = n4INi ®
, 300°2 993°9 LET A3 D000 010°1 ey 3599 LI ) LLTAL cooen r3
® 000N 0000 0000 00082 037%42 919° 4T coa*) geneg 0090 200% % 11 ®
. 200°0 [LELT] 0cpvo ppoc2Y 099* 2t LLLREA (LAY prsen LAY noneg ix
® 0100 nooeg 8g2°0 200°0 0997 N5 rars 10 Grne “tae I ®
0000 o0Z°s 0000 000v36 032°3% 1i0%0% t3c%9 puLeo 033°0 tauee 1«
L
000°0 o00°0 g00*092 DG Ny BII*612 DS NEY TEEAS T n3gSwaj 0000 306 h 39 we
0a0°0 ro9°rt- ngo*n D000 030°n 0co0*n rpaspie s 000 canet Tx
® E
’ NEEAL] LE 1AL | [ £: 1A ] 300°%0 9593 ngn*gonet (1AL T 4] pra*ennpl dON°NDuw t30*004 i
@ €2ut000S GHo4gngue oot 000g 00p*0002 030°0301 019003 LETRS 1% 000Ut 709%°0¢ tgo*ef 1+ » n
0p0°*0 0460 sgecc 000°0 0330 ouee (R cir® ogn LEoe n o
[ 9090 000" 0DD*D RS ngper N4 nenen [LEMY 000°C ticet b J X
o
AdL01 LRI T o m
® 000°0 0000 (L1 RE) onnen nnesy 33000 £envy unee £90%51-  fhlette [ ' ol
. o
. evosesrsSHEYIWAN NOYLIIS (115TO2 ineernones EERILY ICRER RS a <
F ]
] 000°L1 00173 ooc*s 0ry°Ce guo*at npaen, PTRTY BoMSEE ooy [TRREI+
o . INOININA ANYWANS W03 SN0 JTuvidva  §F ) ] .
° 000°0 areso 0000 0n9* apa*n rease nopep e - vposn vt
3
EEIETR WINSD LTT 331y Nd IS ADISX 10141 JoM o .
@ 0000 500°¥LY  *Q 39 608 LoVDD - L *0 o> 1t~ b )
7] 1sh [ SNTAR JINEIN tuls Wit ANTN Nl »ITST
. @ é
CICWNECONY HO0 IWYY IVTwa Vi
IAUNT OHTIVE AYANILIS AINTION W] it
® A1149S WO IWNOSSEW 1 >
@ PP PP PSP TN NIE NIV IR IVIRII TGS INNBPIPIIITIRISIETD L ]
. . VGULSERIG0S - NOTEVIIMICON .
: WNECHATHNTE  ~ WKOD HONM]Y
: @ D461 1HAY DALV 3 AON QIIRU ITE3ITIY 23N e
H esevey TeevevIeNUBIININIIIEYOL S esvEvISIEESIEPIIINLFTES
| o .
“ ® t 19v4 S L L BT NPT RS o o
[ i @ .

o o s Pt



B3EDPMTW
Text Box
Appendix B-72


~ *
> . ¢
t
| |
’ , . »
ot
L 4 @ iy
00°0¢ LI ] LU CHI a0 0006t 9.2 90°21 600032 [ Y3115 Y LA PELEF . '
90°0¢ 29°56 Liegn9 00°00921 &2 STt 10°992 tzerenl §2eg (LT .
: 8n-0¢ vitae Lwezu9 00°80301 4yl aacet 1506 ;2 1612z, vite EET L2 . -
00°0¢ 1568 0L tud 060°C08  w3°t el°01 LALITA 19°121L EA LY ~neee .
D0 °0F %16 LERR FT 00°709L  eyu°1 9% LIRS K4 [ REY 7] (R TR .
o co*ng 26°96 ¥E° 089 00°309% Kol 1o taegtz nyeres ELTRE 4 . 3 -
09°¢CE gLt 00t 09°AL9 06°303e  51°1 190y ryv§32 85 %9y e 2 .
0n°0¢€ 1103010 ul®ely 00°109C hu* 161 ayeznt 'TARTEY neee .
> 00°0¢ v2eent Ly*ur9 00°13)C oL (48" 13°alt B9 L6e 6gc°*e . @
oncog 2geast HeolL9 00°0021  ¢5° A 02551 Tec1gy ELIAR .
poeos b6 6o T 60y 00°296 e YD) Zeeent [RRLL ] Y P .
i 00°0¢ so°get €6*9¢19 00*732 2. treg 39961 19959 a0 . 1 4
9c0¢€ 6ce012 AZeqL9 a0°901 1. N2 2 X313} precs wgre .
. oo0g [T ALY v¥1°9.9 00°)6 wo* L17ie 20°nel €0°22 cone? .
60°0¢ vgeta £5°089 q0°23081  23%2 8021 y*I22 YR 1 181 Mg 0035 . '
00° 0§ 06°68 ITIYE] 2099021 99°2 (X220} ngepae tteteg (5 et . : ™
* 00°0¢ tXART L2*6ty 00°3330T  Jwu*y 901 253 00 1tZe e ¢t . ~
: 9G° 0K Le*es 6G°8L9 0G°09R 59y pEeO1 98°wse 39%9qy X LLYRE . o
00°0¢ g6’ e RO*6 L9 00°19L w5t §6°6 12%152 12°60¢ queg voe't . N
H [ R4+ s2°Ls vtere9 003006  o;°Y LS 873 ce*F12 10%195 LR GuL*T . ) X
00°0¢ vterot 69°9L9 20°202v  Gi°l 29 z4*ene ¥6° (9 vi*e 0gr et . 'y Mw
pecos LT 3 66°51Y 00°193¢ 60" L6l wetat 06°9¢¢ reee c91°t . m o
] M (IR 4 Le*519 00°3612  6L* 1t LERFYA 9004z 'TAS! conet . i Q.
ng*o¢ sceact LI YT 00°7971  (4° I ALE | FAI S PIARTA 31t ngnet . ! o
opcos [LATNY aLegty 00°035 (194 LYl fgoest Teeent ce° gpntt . { <
[} 00°0¢ o2 ctt cat g9 no*3s? (¥ FL R $7°9et (XY ] I [ TR ] . :
00°0¢ Ttetee Rasgro 03°701 £t §6°¢ LISA T3 | S1°¢¢ e cectt . ;
90°0¢ corcel vs°2L9 00°26 ne ® 1et: [F TSR] 10°¢2 Gpe Toocy . “ i
[}
HINXe ) SeNgt 91 4 AN HIA [ LELTT viny Hid [ EVRRY
(]
RNOINTHY ANV HWNS
. *ON) Ev0 3wy J1T9A
!
» IST1 SHOUMD 40 AYYWWNS NT INYSSIN STIVIIQNT HIGNHON NOTRJ38-SSOMI JO 1417 1V (e} NSINJISY -110N
: seenve (AR ERER RN N EN] LR NN LN AR ] (AN N RN ) LEN ]
WEOLGA L TLA0, - ANOTIVITATOON
: ADOEOS20%TY  ~ BNOD NOPYD

L ” PH6T INAY D31v04N 94 ADN 031%) ISYIVeN CIIW

e

LI Gt 19vd LTS A2 B MR LSV B



B3EDPMTW
Text Box
Appendix B-73


91

19v4q

00*sl
wG°sl
00°s1
cnegt
50°61
g0°Gt
cetol
80°61
0ol
yoegl
Bo°*st
or®°st
o0°st
no°st

tocst
cn°gt
00°51
09°351
00°51
00°el
oo*st
00°gt
co°st
to*st
0p°st
00°5t
00°st
onest

HINX* ¥

g2 7t
ey il
0t°sl
[ 1211
g9yl
FLART|
20°t
LI
neLe st
fe°Cl
2051
£6°s 1
tec e
ottt

Lteece
¢0° 12
LA D ¥4
| X Adrd
n6°22
3202
0zeae
2697
s e
zac2¢
6% L%
[ TAd %]
£€9°¢6
vt*19

Sewuct

E6h%2A9
PR IsY
EA SR I
68 *0ny
L6609
£0°u1s
LRSI
[ARFEE]
CARF 1)

99
9I°G6H7)
92°G549
LI 2L
CHhug

(n°2067
LL*tnn
L8150
T 0063
AR*6H9
"6°RY I
detgnn
6Lo%LnYy
tocees
g1*9dy
qy*3A73
616
L2iag L)
LY 2 P

n

00°90%1
NI
00°30901
00°¢24
00°203¢
006°327%
0Cc*NC9w
00°200¢
on®Inn2
00°6091
00°305
€0*162
00*23t
0c*)s

00°3d)e¢
[T ARLBXA
ga*n0901
03°10¢1
00°203L
0G* YY1
00°393w
00°903¢
00112
00°17011
00*305
oe*952
0o0*aont
00°*)35

-

ager g -

w1t L5y
411 LDRNS ]
het Ge8h
20t se*y
LR ¢ 2e*e
£ et
ree cet
=" §3°Y
Lee Giey
| 2 £9°»
R L1
tre u3e g
59° LA
(ne 50
972 Loee
L1 Ag4 Ltett
TRt seert
LER [AdRY
vGet G&*e
6c*t [ 3 &1
Gtet 19w
fe* L6t
(Y stee
iG* [ 3. A"
ae* | Y A
L A 19y
[ ‘R C
wo°* <t
An HJOA

tal ofl

A

In*9se
fyep2
ga*nae
L0 14
[ X4
Iy
AN 0
[N M
Gatul
4L
fetrat
0y *Tatl
1o®esl
CRAR LA

jocdone
0g*92c
L3R 4
R LR
[LA0 S ¥4
XA £
6i°¢S¢
Fec el
ALY A
ceet
geTest
(L AT
ag*tnt
c0*egl

ate e

LA R X4 A1
LRSS 8 |
R A 190N §
ftoeryg
i6*i2e
02*14?
T1°vG
HH® .0y
Y0 hy
itz
L AR L
§°76

[ AN
AR R ¢

[ R R |
96yt
HZ*1¢n
AN N ¥}
9L 6¢L
LGt LnG
CH 690
o9t
99° 10
[XRETR

(AL}
ALy
seeae

¥ Auy

Lovg
e
IR

RLEERY
TNy
ey
nn_cy
M0
acty
1Ifutey

B-10
Appendix B-74



B3EDPMTW
Text Box
Appendix B-74


PRC ENGINEERING CONSULTANTS ., INC.

ECl-4

Dam Sytets, Tnspecton = Missoure SHEET NO. oF
\Valle lake Tum (0. 30438) s08 no. 1283

Princigal ;m-g{,,,.,, igfgn; Corrse 8y _JFK

ravz 4/27/8!

X cLH"T 5 where

¢ El 6845
. El (8% T ™ - _
(as.fumcd)
L /- 30”, 21" emp-
yau')
] ) M — I R
Pl '
[
T I = 4™ Trashrac k ; //4I é"‘-’; _/.I/L.é,.‘f" 4: -
TO[.: VI?W 4/
- o —_._]
FW(.:'" Flow .:
e e ___._-.___..1 ] /33 oo e -

/'/," W/S.EL. '4840 (1"0 sl'mf/zﬁj, assume  that +ha
sulew-.l(s af +he

C <« 2,90 Concrete
dbe shructhune gn oo +he
o . same elevation as the .
W, s, L // @ s+af:loas )
484}: o o .
i _CB45 | . oS5 _.|__. 136 |. . . e .
{ 85.0 i) 38,6 .
6855 /.S 70.9
B -l

Appendix B-75



B3EDPMTW
Text Box
Appendix B-75


-« PRC ENGINEERING CONSULTANTS , INC.

SHEET NO. oF

_Qa_m_.ijce‘*u Inspez_-fmn - Missours
Valle late Dhm g _30438) Jo8 No. (283

Frinesoal S,ztd,.:‘ ‘fd’f!‘f? Curve 8y _/FK save 4/23/8/
Or/'/lcc F/OW .
P :cAVZgH, , H,: WIEL - 6776
@ 0c (o (.879%) VZJHO
Q@ //. 6 VHs

W.s. eL, H, QD
L8435 z.9 30,5
e |8 | 73 | 313 | S
(85,3 7.7 Ay |
| 4857 g.1 | 330
863 | e | M2 T )
(372 9,6 35.9
o |eBz | om3z__| 32,2 | . __ _.
B-12
LT : ~_Appendix B-76



B3EDPMTW
Text Box
Appendix B-76


e« PRC ENGINEERING CONSULTANTS | INC.
4y Tnspection - Missauire SHEET NO. oF

Nalk Lake Dam (MO_30438) s08 No, _ /283

_E__a_a)a‘___.gg‘[[l.u.u ,afma Curve BY EK SATE ﬁu{a/

Fm——— ]

i A - . o
.pressarc Flow : ,
3
LMt EK Vz/Zj - - - - A
Ve ‘Vz‘ﬁ/z.n Hr
— ..A.;‘Q*_\/A, o . n -
@ V24 2k (n(0879)°) -/—, , #ocWSEL- TW,EL.
Kt - SO lad 2t emp)
| /Veyl/ hd /:O '
/};,-‘,l,',,, := Z?,/(nl L 5 MF 0.0Z;/ -
PR -/ AN L=30" __ . S —
. /(i - ”r& = L : 'ﬁls'
, Z7r ?
; = /.5 fﬂcjlcdl /mcflon loss 1 c/ro/: Jﬁacfum
}Zk,,/ =02,
: /'
/(ﬁ;._rém‘,t_ 45 -0 4‘5 ("‘ - 3;-)2- ) twhere l-q/aj I'/: S
1' 04
e JZKT36 e )
| @V24/3a (ntosrs)*) Hy |
_ @02 R
B-13

Appendix B-77



B3EDPMTW
Text Box
Appendix B-77


—

n —

-« PRC  ENGINEERING CONSULTANTS | INC.
Dam 54/.«.& .Tnsp«.fmn Missexart SHEET NG, 5F :
Valle Lok Dam o 304-38) wewo. 4283 |

—anm.o;L/ S,m//uu 1 16. Lmq Cumnst,

3¢ _JFEK SATE ,@_5@1

WS EL, TWEL. Hr @ .-;
c845 676,8 7.7 28.3
£84.8 478 8.0 289
L 849 676.8 8.1 29.0
: ) e8s3 | L8 8.5 29.7 )
h 68s.7 77,0 87 30.1
a |- 6863 6176 .87 30,
L87.2 L 78.5 8.7 0.1
€879 L79.2 | 87 3.1
| tses (79.8 8,7 300
(89,0 LEO. 3 8.7 3o.1
|60 | (BL3._| _&7 3al |
L 90,4 681.7 8.7 3. |
69,2 682.5 8.7 30. !
919 L83%2 | 87 30./
692,58 (L8%8 87 301
B-14

T

Appendix B-78



B3EDPMTW
Text Box
Appendix B-78


“r« PRC ENGINEERING CONSULTANTS, INC.

4, T Zian = Missecwrt SHEET NO. ~F
Nalle lake Dam (Mo 30438) ;08 vo _I283
Prineical 52-“ oy o ﬁl?? Courve 3y _JFE saTe _4/23/8!
W5 £L, @ Flow Ee ' me,
- o
L84 o) j
L84.5 /3.6 weie Flow ]
L8488 289 . .
6849 29,4 Pressure  Fliw
£8s.3 29.7 " “ ;
@857 | 3o.l " "
(86.3 30./ " 4
(872 3o. | s "
] w879 | ze1 W p ) )
cg8.5 3./ n .
e \..e890. | ze.t . V... P
{90.0 3./ “ "
690. ¢ 30./ h "
1 etnz | 30 “ g o
67,,? 3a. ! l "
o t.e9ts 3l . A R
|
B-15 ‘I‘
—— i . *__ Appendix B-79 '



B3EDPMTW
Text Box
Appendix B-79


i -

«-« PRC ENGINEERING CONSULTANTS , INC.
_Qm_ﬁézfc#_&u)ngdbn - M saur SHEET NO. .
dadle Late Dam (70 30438) J08 no. [Z8S
.égzz_m_rzu/__.ﬁ_ﬁrg Curt - - DATE.M

W5 EL. @ sppwy Pawrtar Drorar
L84 v} ©
6845 /4 o /4
. 6848 29 50 79
2847 239 /00 /29
(8s.3 30 250 280
6857 30 500 530
(86,3 30 1000 030
a2 30 2000 | zo30
L8779 30 3000 3030
88,5 30 4000 4030 ;
¢80 | 30 | Soco | seze
G&9.0 30 7960 7996
_LF0.4 30. 9898 9928
632 30 15377 /5407
919 30 L0990 21020
92,5 30 26735 | 275

[ S

I S

B-16

Appendix B-80



B3EDPMTW
Text Box
Appendix B-80


SUMMARY OF PMF AND ONE-HALF PMF RCUTING
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