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DEPARTMENT OF THE ARMY
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
210 NORTH 12TH STREET
ST. LOULIS, MISSOURI 63101

SUBJECT: Hidden Valley Lake Dam (Mo. 211108) Phase T Inspection Report

This report presents the results of field inspection and evaluation af
the Hidden Valley Lake Dam:

Tt was prepared under the National Program of Tnspection 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:

1. Spillway will not pass 50 percent of the Prohable Max imum
Flood.
2. Overtopping of the dam and/or erosion of the spillway could

result in failure of the dam.

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

SUBMITTED BY:___,___SI_ ii;" 311 MAR 1QR6

Chief, Engineering Division Date
TS
APPROVED BY: e e e o _1__A_P__R _3_8__0_
Colonel, CE, District Fngineer Date




e e m— :

HIDDEN VALLEY UAKE DAM
MISSOURI INVENTORY NO. 31100

STE. GENEVIEVE COUNTY, MISSOQURI

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

PREPARED BY:
HORNER & SHIFRIN, INC.

5200 OAKLAND AVENUE
ST. LOUIS, MISSOURI 63110

FOR:

U.S. ARMY ENGINEER DISTRICT, ST. LOUIS
CORPS OF ENGINEERS

FEBRUARY 1980




R e ]

PHASE T REPORT

NATIONAL DM SAFETY PROGRAM

Name of Dam: Hidden Valiey Lake Damn b
State Located: Missouri A
County Located: 5te. GCenevicve LJ
Stream: Brushy Creek '
Date of Inspection: 18 October 1979 .

The Hidden Valley Lake Dam, was visually inspected by engineering

personnel of Horner & Shifrin, Tnc., Consulting Engineers, St. Louils,
Missouri. The purpose of this inspection was to assess the general
condition of the dam with respect to safety and, based upon this
inspection and available data, determine if the dam poses a hazard to

human life or property. b

The following summarizes the findings of the visual inspection and
the results of certain hydrologic/hydraulic investigations performed
under the direction of the inspection team. Based on the visual
inspection, the present general physical condition of the dam proper is
considered to be satisfactory. However, the following deficienciecs were
noticed during the i1nspection and are considered to have an adverse

effect on the overall safety and future operation of the dam:

1. Seepage, as characterized by soft ground, running and standing

water, cattails, and willows; was observed at the toe of the

center of the dam in the area between the ecmergency spillway
outlet channel and the original creck channel. Uncontrolled
seepage could develop into a piping condition that can lead to

failure of the dam. Saturation of the soil adjacent to the dam

can weaken the foundation and impair the stability of the dam.




2. The earthen banke of the outlet choanne!l for the princioagl
spillway are in an unstable stave oo cvidenced by crasion,
cloughing, cracking, and near vertiesl clope .. In oa loocction ar

the upper bend in the channel, the et Hank >0 the channel

appeared to be on the verge o collaps-,  foss of the chiannel
banks could render the snillway outler inertecstive which may /A
result in overtopping and possitly failare of the dam. -
3. The crest and outlet channel for the emergency spillway were
noticeably eraded. Continued erosion of the opillway could

lower the spillway crest resulting in increased lake outflow and ﬁ

conditions promoting greater =2rosion with the possibility of

flooding the downstream area adjacent to the dam.

4. Erosion of the grass covered upstream face of the dam apparently
by wave action and/or by [luctuations in the lake surface level
has created a near vertical bank approximately 1 to 2 feet high !

at the normal waterline. A grass coverad slope is not

considered adequate to prevent erosion by wave action or

fluctuations of the lake level.

(%)

A beaver dam exists within the downstream channel, Brush Creek,
just downstream of the junction of the creek with the spillwavy

outlet channels, a distance of approximately 400 feet from the

dam. The beaver dam serves to obstruct flow restricting the
capacity of the channel which could result in flooding of the

area below the dam,

hccording to the criteria set forth in the recommended guidelines, ]
the magnitude of the spillway design flood for the Hidden Valley Lake
Dam, which is classified as small in size and of high hazard potential,
1s specified to be a minimum of one-half the Probable Maximum Flood

(PMF). Considering the fact that a fairly large volume of water is

ii




: tmpounded; the downstream (loodplatn i relatave iy narvow and Flow in ti .
stream will be deep and with high velocities; and that several dwoellings
lie within the possible flood damage zone, 1t 15 recommended that b
spillway for this dam be decigned tor the PMEL 0 Phe Pradochle Modinum
Flood (PMF) 15 the flood that may be expected from the most severce
cambination of critical meteorologle and hvdrologic conditions that are
reacsonably possible in the region. The PMF 13 ordinarily accepted oo the
inflow design flood for dams where failure of the structare woull!

increase the danger to human lile.

Rogatts of o hvidrologic/hydraulic ipalysis indicated that both
spillwave, principal plus emergency, are inadequate to pass take outflow
resalting from a storm of PMF magnitude orc from the 1 percent chance
(100-year frequency) flood. The spillways are capable however, of
vassing lake outflow corresponding to about 9 percent of the PMF lake
inflow and the lake outflow resulting from the 0.1 vercent chanca
(10-vear frequency) flood.  According to the St Louls District, Corps of
Engineers, the length of the downstream damadge zone, shoul:d failure of
the Jdam oocur, 15 estimated to be 3 miles., Accordinily, within the

i

poscibie damage zone are three dwellings and aeoveral tarm bul Liinas,

A revieow of available data did not disclose that necvage or stabhiiily

analyees of this dam were performed.  This is concidered a deficicncy anid

sh ald be roctified,

Tt is recomnended that the Owner take the necessary action in the
near future to correct or control the deficiencies und safety defects
reported hereln,
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
k3
HIDDEN VALLEY LAKE DA - T.D. NO. 31160
L)
SECTION I - PROJECT INFORMATION
-/
1.1 GENERAL -
a. Authority. The National Dam Inspection Act, Public Law 92-367, '
dated 8 August 1972, authorized the Secretary of the Army, through the

Corps of Enginecrs, to initiate a program of safety inspection of dams

throughout the Uaited States. Pursuant to the above, the St. Louis

District, Corps of %unginecrs, directed that a safety inspection of the

didden Valley Lake Dam bhe made.

b. Purpose of Inspection. The purpose of this visual inspection
was to make an assessment of the general condition of the above dam with
respect to safety and, based upon available data and this inspection,

determine if the dam poses a hazard to human life or property.

c. Evaluation Criteria. This evaluation was performed in
accordance with the "Phase I" investigation procedures as prescribed in

“"Recommnended Guidelines for Safety Inspection of Dams," Appendix D to
"veport to the Chief of Engineers on the National Program of Inspection

of Non-Federal Dzaws," dated May 1975,

1.2 DESCRIPTION OF PROJECT

a.  Description of Dam and Appurtenances. The Hidden valley Lake
Dam i5 an earthfill type embankment rising approximately 35 feet above
the original streambed. The embankment has an upstream slope {above the

waterline) of lv on 2.3h, a crest width of about 20 feet, and a

o g




downstream slope of Yv o on 2.4h. The Jength of the dam anelbad g the
epillway sections 1s approximately 620 Ceet. A plan and profile of the
dam are shown on Plate 3 and a cross-section of the dam 15 shown on Plate
4. At normal pool elevation the reservoir impounded by the dam occupies

approximately 28 acres.

The dam has both a principal and emergency oSpillway. The principal
spillway is cut into the hillside at the right or east ahutment. The
spillway outlet channel, a badly eroded canyon-like section with near
vertical side walls, conducts flow towards a watercourse of the adjacent
valley that lies approximately 340 feet downstream and to the east of the
dam. Just downstream of the spillway crest the channel drops abruptly
through a series of rock ledges into the deep, canyon-like section. The
channel then continues by meandering through both ecarth and rock
formations before joining the watercourse east of the dam. This
wacercourse joins the downstream channel, Brushy Creek, at a point

approximately 350 feet below the dam.

The emergency spillway, trapezoidal section, is located at the Jeft
or west abutment. The spillway is moderately eroded throughout. A
V-shaped section cut into the overburden serves as the spillway outlet
channel. The spillway channel joins the downstream channel, Brushy Creek
at a point approximately 350 feet below the dam. An earthen berm on the

right side that adjoins the dam scrves to confine flow to the channel and

protect the dam.

b. Location. The dam is located on Brushy Creek, a tributary of
Saline Creek, about one-half mile west of State Highway N and
approximately 5 miles southwest of the Town of Minnith, Missouri, as
shown on the Regional Vicinity Map, Plate 1. The dam is located in

Section 19, Township 35 North, Range 9 East, within Ste. Genevicve County.

c. Size Classification. The size classification based on the

height of the dam and storage capacity, is categorized as small. (Per

Table 1, Recommended Guidelines for Safety Inspection of Dams.)




Ll

a. Hazard Classification. Hidden Valley Lake Dam, according to the
St. Louis District, Corps of Engineers, has a high hazard potentiatl,
meaning that 1f the dam should fail, therc may Lo loss of life, zcerious
Jdamage to homes; or extensive damage to agricultural, indastrial and
commercial facilities, important public utilities, maln highways, or
ratlroads.  The estimated {lood damage zones, shonid failare of the damn
occur, as determined by the st. Loulsz District, extends 3 miles

downstream of the Jdam. Within the possible damage zone are three

dwellings and several farm buil bings.

E
2. Ownership. The lake and dam are owned by the Hidden Valley '
Sportsman's Club Association, Incorporated, a Missourl corporation of
which Mr. Thomas J. Robertson is the current president. The Tlub's
address is Hidden Valley Sportsman's Club, Inc., 902 Tenth Street,
Ciystal City, Missouri 63019.
f. Purpose of Dam. The dam impounds water {[or recreational use by
individuals who are members of the club, !
9.  Design and Construction History. According to Mr. Gary

Linderer, past president of the Club and familiar with the lake project
since its inception, construction of the dam was started in 1974 and
completed in 1975, and the builder of the dam was the Vern Bauman
Contracting Co. of Ste. Genevieve, Missouri. Mr. Bauman reported that
several test borings were made alony the dam alignment prior to
construction of the dam. However, records of this subsurface
investigation as well as any other design and construction data are no
longer available. The extent of the engineering investigations porformed

for desian of the dam are unknown.

h. Normal Operational Procedure. The lake level is anrequlated.

Lake outflow is governed by the capacities of two overflow type spillways.

(%

S0




PP SRR

LAV

1.3 PERTINENT DATA

a.
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a native state and covered with timber. The watershed above the dam

amounts to approximately 1,130 acres. The watershed area i3 outlined on

Plate 2,

b.  Discharge at Damsite.
(1) Estimated known maximum flood at damsite ... 90 cfs*
(W.S. Elev. 631.4)
{2) Spillway capacity (principal + emergrncy) ... 870 cf:
(W.S. Elev. 632.9)

c. Elevation (Ft. above MSL). The following elevations were

determined by survey and are based on topographic data shown on the 1959

Parker Lake, Missouri Quadrangle Map, 7.5 Minute Series.

{1) Top of pam ... 632,9 (min.)

(2) Normal pool (spillway crest) ... 630.0
(3) Streambed at centerline of dam ... 598+
(4) Maximum tailwater ... Unknown

(5) Tailwater at time of inspection ... 601.5

d.  Reservoir.
(1) Length at normal pool (elevation 630.0) ... 2,000 ft.

(2) Length at maximum pool (elevation 632.9) ... 2,200 ft.

e. Storage.
(1) Normal pool ... 305 ac. ft.

(2) Top of dam (incremental) ... 87 ac. ft.

£.  Reservolr Surface.

(1) Normal pool ... 28 acres

(2) Top of dam (incremental} ... 5 acres

*Based on an estimate of depth of flow at emergency spillway as observed

by a representative of the Owner.

1-4

The area tributary to the lake is essentially in
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Dam.
{1) Type ... Earth fill, homogeneous*
(2) Length ... 620 ft,
(3) Height ... 35 ft.
(4) Top width ... 20 ft.
(5) Side slopes
a. Upstream ... lv on Z.3h (above waterline}
b. Downstream ... lv on 2.4h
(6) Cutoff ... Clay core*
{7) Slope protection
a. Upstream ... Grass
by, Downstream ... Groass
Principal Spillway.
(1Y  Type ... Uncontrolled, broad-crested, trapezoidal section
(2y Location ... Right abutment
(3) Crest ... Elevation 630.0
(4) Approach channel ... Lake
(5 Exit channel ... EBarth and rock cut, U-shaped section

Emergency Spillway.

(H
{2)
(3)
(1)
(5)

Lake,
(1)
(2)

{3

Type ... Uncontrolled, earth, trapezoidal section.
Location ... Left abutment

Crest ... Elevation 630.9

Approach channel ... Lake

Exit channel ... V-shaped, earth section

Drawdown Facility.
Stze ... b6-Inch pipe (intake), 4-inch pipe (outlet)
Control ... G-Inch x 4-inch reducing valve (near outlet)

Elevation (Ft. above MSL) ... 603.8 {(outlet end)

*Por dam builder.

-
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SECTION 2 - ENGINEERING DATA

It was reported by the past president of the club, Mr. Gary Linderer,
and by Mr. Vernon Bauman, the Contractor who constructed the dam, that a
minimum of four test borings were advanced along the centerline of the
dam. However, records of these borings or other engineering data used as

a hbasis for design of the dam were not available.

2.2 CONSTRUCTION

As previously indicated, the dam was constructed by the Vernon Bauman
Excavating Company of Ste. Genevieve, Missouri. According to Mr. Bauman,
no formal records were kept during construction of the dam. However, the
Contractor reported that considerable blasting was performed in order to
construct a core trench and to anchor the right abutment into sound
rock. It was reported that this core trench was 4 to 8 feet deep and
about 8 feet wide; that several layers of gravel and clay-seamed ledqge
rock were excavated; that the trench was backfilled with clay, and that
the material placed within the trench was compacted using a sheepsfoot
roller. Mr. Bauman stated that most of the remaining embankment material
was compacted with rubber~-tired equipment, although a sheepsfoot roller
was used to compact fill in critical areas. The Contractor mentioned
that the embankment at the right abhutment was anchored 20 to 25 feect into
rock at the hillside while at the left abutment the embankment was

secured into the clay covered hillside.

2.3 OPERATION

The lake level is uncontrolled and governed by the crest elevation of

the principal spillway located at the right abutment. An emergency

spillway, with a crest elevation approximately 0.9 feet higher than the

crest of the principal spillway and about 2.0 feet lower than the top of




e

the dam at its lowest point, 1s located at the loft abutment. A
representative of the Owner, reported that the dam has pot been
overtopped and that the highest lake level observed occurred sometime
during the spring of 1979 when the depth of flow at the cmergency

spillway was estimated to be about 6 inches.

2.4 EVALUATION

a. Availability. Engineering data [or assessing the design of the

dam and spillways were unavailable.

b. Adeguacy. ©No data available. Scepage and stability analyses
comparable to the requirements of the "Recommended Guidelines for Safety"
were not available, which is considered a deficiency. These seepage und
stability analyses should be performed for appropriate loading conditions

{including earthquake loads) and made a matter of record.

L




SECTION 3 - VISUAL INSPECTION 1

3.1 FINDINGS

a. General. A visual inspection of the Hidden Valley Lake Dam was

made by Horner & Shifrin engineering personnel, H. B. Lockett, Civil

S

Engineer and Hydrologist, T. K. Deddens, Geological Enginecr, and A. 5.

Becker, Jr., Civil and Soils Engineer, on 18 October 1979. An A

an

examination of the dam site was also made by an engineering geologist,
Jerry D. Higgins, a consultant retained by Horner & Shifrin for the
purpose of assessing the area geology. Also examined at the time of the 1
inspection, was the area below the dam within the potential flood damage
zone. Photographs of the dam taken at the time of the inspection are
included on Pages A-1 through A-6 of Appendix A. The locations of the

photographs taken during the inspection are indicated on Plate 3.

b. Area Geology. The dam site is Jocated on the eastern flank of i
the Ozark Uplift on gently dipping Ordovician-age sedimentary rock in the
arera of the dam, the Gasconade formation is exposed at the sarface.  The
Gasconade 1is predominantly a light brownish gray, crystalline and cherty i
dolomite with a few thin, irregular sandstone lenses. Cryptozoan,
cellular and ropey cherts are also common. The residuum, formed by derp
in situ weathering of the overlying Roubidoux consists of a thick, cherty
clay sol1l containing boulder-size chert overlying an irregular bedrock
surface of cryptozoan chert (reef) and dolomite. The residuv: is
relatively permeable and erodible. Bedrock exposures are primarily

limited to the main spillway in the right abutment.

The right abutment 1s moderately sloping, composed of thick, cherty
clay residuum overlying cryptozoan chert and Jdolomite. The spillway cut
; through the abutment hillside exposes a thick section of residuum and
cryptozoan chert. The spillway channel has been eroded to a deep,
steep-walled section with numerous potholes formed in the irregular

bedrock surface.




D

The left abutment is gently sloping, composod of thick cherty olay
residuum cut by a small emergency spillway. The spillway has undergone

moderate erosion, and some small potholes have formed along its channel.

c. Dam. The visible portions of the upstream and downstream (aces
of the dam (See Photos 1 and 2) appeared to be in sound condition,
although erosion of the unprotected upstream slope has created a near
vertical face about 1 to 2 feet high at the normal pool waterline. No
cracking or sloughing of the embankment, or misalignment of the dam crest
was evident. The downstream slope and the upstream slope above normal
pool were well covered by a thick stand of fescue and lespedeza type
grasses that were about 12 inches high. No trees were present on either
face of the embankment. The gravel surfaced road on the crest of the dam

was found to be in good condition and appeared to be well maintalned.

A marshy area (see Photo 9) as evidenced by cattails, willows, soft
ground, and standing and flowing water, was observed just downstream of
the center of the dam. Scepage {low from this area was difficult to
eastimate because of the fact that it extended over an area approximately
150 feet wide and 350 feet long. However, scepage flow near the dam
appeared to be less than 5 gpm. Flooding of the old creek channel,
believed primarily due to the fact that the valve on the lake Jdrawdown
pipe (s2e Photo 12) was open and discharging (low to the channel, and the
presence of a beaver dam {see Photo 11) across the channel at a point
approximately 350 feet downstream of the dam, had created a pool (see
Photo 13) which abutted the base of the dam. Due to the presence of the
pool it could not be determined if the dam was experiencing underseepage

at the location »f the old stream.

The crest area of the principal spillway (see Photo 3} appeared to be
in sound condition, although the earthen bank at the interface of the Jdam
and spillway had only a sparse cover of grass to prevent erosion of the

embankment. It was also noted that an accumulation of miscellancous

Aebris littered the upstream area. Downstream of the crest the spillway

I
v




outlet channel was found to be badly eroded (see Photos 4 through 6) with
several potholes formed in the bedrock surface of the invert and evidence
of recent sloughing of the steep-walled carthen banks. At a location
approximately 125 feet downstream of the crest, a vertical crack had
severed a portion of the channel bank (see Photo 5) leaving it unstable
and on the verge of collapse. The hillside to the right of the channel
was also badly eroded, apparently by storm water runoff, with the surface
cut by numerous small channels. Recent minor sloughing of the hillside

adjacent to the channel was also evident.

The emergency spillway was moderately eroded with approximately 6 to
12 inches of foundation material (sece Photo 7) missing throughout most of
the crest area. Erosion of the overburden had created a V-shaped channel
section (see Photo 8) up to about 3 feet in depth along the entire length
of the outlet. Scepage, estimated to be on the order of 1 to 2 gpm, was
noticed emerging in the channel invert beginning at a location
approximately 200 feet below the crest. The bherm adjacent to the right
side of the chann=2l and the hillside adjoining the left side were well
covered by various varieties of grass and no significant erosion of these

areas was noticed.

d. Downstream Channel. The channel, Brushy Creek, downstream of the
dam is unimproved, although a low earth and Jravel bherm that appeared to
be material excavated from the channel was noticed along the right bank
in the vicinity of the dam. At a point approximately 350 feet from the
dam the stream is joined by the principal and emergency spillway outlet
channels. A low beaver dam crosses the stream just below the confluence
of the spillway channels, Flow passing the beaver dam was attributed
mostly to discharge from the lake drawdown valve which was open at the

time of the inspection.

e. Resorvoir. The area adjacent to the lake v oan 0 nararal otate

covered with a dense growth of trees. Fxcept for thore areas normally

inundated by the lake, the shoreline about the lake was troeo Viamd o
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grass covered. The amount of sediment within the lake could not bhe
determined at the time of the inspection; however, it is believed not to

be significant.

3.2 EVALUATION

The deficiencies observed during this incpection ani noted herain are
not considered significant to warrant immediate remedial action. It is
advisable, however, that the Owner address the problem of erosion at both .

the princival and emergency spillways within the near future.
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1. SPOTEDURES

oy

The sprllways are uncontrol led, Mhe wabter carUace ever Looaow

bes Drecipitation runott, evaporation, scepage, and the capacities o

ancontrolled princirval and emergensy spiliways.

4.2 MAINTENANCE OF DAM

T caobankment and ar-sas ramediately adjacent theroato appearet
relatively well maintained as no trees or brash wiere observed on th

lopen and the area was unitformly covered with darass that was

approxranately 12 inches bogh o at the time of the inspection, Howevor

Tuadying by the badly eroded and deteriorating conditions observed o

ot let ~hannal for tne principal piliway ac well o toe genepally ol

cergendsy spi tlway it o anparoent b

o dirslon of the

Heen made Lo oremedy oither satuaatioa. Thoalso appenrs thar thore

w

ittt le o concern ror nroblems ascociatad with seopaae orodrainnga o)

tow-lyving marshy areas adiacent te Lt dnem,
G MATNTENANCGE GF OUTLET OPFRATING FACTLITIVS

No ontlet operating facilitios exist 4t this dam.

.04 DESCKRIPTION OF ANY WARNING SYSTHEMS TN BEFFECT

N

B

ET U

The inspeastion 4id not reveal the existence of a dam warning system,

4.5  FVALUGATION

Lack of or inadequate malntenance 1s concidered detrimental ¢
safety of the Jdam, Tt 15 recommended that maintenance of the Jdanm
sprilways be undertaken on oa reqular basts and that records be kept

Aall maintenance work performed,

the
vt

of
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CECPTON S - YDEOLOG T

5.1 EVALUATION OF FPEATURLS

a.  Design Data. Design data are not available,

b. Experience Data. The drainage arear and like aurface ar~a wers

from the USGS Parker Lake, Misasoari, Gaadranyie Moap. The

developed
proportions and dimensions of the spiliways and Aam were deeveloped fror

r

surveys made during the inspection. Records of rainfall Tiow 7or

, =lrean

flood data for the watershed are not available.

<. Vizual Ovnservations.

(1) The principal spiliway, a broad-crested travezoidal snction
with a width of about 15 foet at the crest, {3 aut inty the YY) 5iads o
the right (east) abutment.

(2) At the spiliway crest the cuillwnr 15 defined by o grass
covered earth barm on the left and by a nearly vertizal excavatel ook
face on the right.

{3}  Just downstream of the arest, the ouiliwsr drops o ruptly
through 2 ceries of rook ledaes into a nar:.ow, Steel walled and bac
eroded canyon-like channel.

{47  The spillway channel joins a wiatercour:e from the adjacent
valley at a wolnt approxikately 140 feet downstream of the crest.

(5} The spillway channal conducts flow away from the dam and
teleases within the capacity of the spillway should not endanger the dam.

(6) The emergency spillway, a shallow broad-crested trapezoidal
section {5 located in the gently sloping hillside of the left (west)
abutment. The spillway is moderately eroded throughout.

(7) An earthen berm that joins the dam parallels the spillwavy

outlet and serves to confine flow to the channel and protect the Jan.

-




(8) A 6-inch pipe that reduces too a 4-inch pine ot the ontrol
valve is provided to dewater the lake. The valwe 15 located near the
Jownstream toe of the dam.

.

{9) The original stream channel abut o che dar,

d.  Overtopping Potential. The spitlways (principal amd emer ey

are itnadequate to pass the probable maximum flood, or 172 e o

max imum f lood, or the 1 percent chance {(10d-yr. fregnency) | loold nat
overtepping the Jdam.  The spillways are adegquabte, how-ver o opass the U0l
percent chance (10-yr. frequency) 1hod without overtovping the dam.  The ;

results of the dam overtopping analysis are as {ollswa:

Max., Dopth (Ft.) Duraticsn of
Ratio Q-Peak Max. Tlake of Fiow over Dam Overtopping
of MK Outflow (°fs) {klev. 632.3) of Dam (Hrs.)
0.09 907 632.9 0.0 0.0
0.50 7,726 636.2 3.3 6.2
1. 00 16,462 637.9 5.0 7.4 ’
106-Yr. Flood 2,250 634.1 1.2 1.2
19-Yr. Flood 851 632.9 .0 a.0

Elevation 632.9 was found to be the lowest point in the dam crest.
The flow safely passing the spillway just prior to overtopping amounts to
about 907 ofs, which is equivalent to about 9 vercent of the prohable
mrximum £ lood inflow. During peak flow of the prohable maximur flood,

the greatest depth of flow over the dam is projected to bhe 5.0 feet and

overtovping will extend across the entire length of the dam.

e. EBvaluation. Experience with embankments constructed of similar

miterial (a gravelly red clay) to that used to construat this dam have

shown evidence that the material nnder certain conditions such as high
velocity flow, can be very erodihle, Examples of such erosion are
apparent. at each of the spillways. Such a condition exists cduring the

PM when large lake outtlow, accompaniced by high flow velocities,

e




RICIREVE N For the PMP condirtion whero the ooty of Y iow oo the dam
crest, a maximum of 5.0 teet, and the duratior of tlow owver the dam, 7.4
hours, are substantial, ddamage by crosion to fhe orest oand downstrean
tace of the dam s expected. The oxteot of theoe damage s 1o not

predictable, however, there 15 a4 possibility that they could result in

fatlure of the dam,

L. References. Procedures and Jdata for determining the probahle

maximum flood, the 100-vear frequency flood, the 10-year {requency tlood,
and the discharge rating curve for flow over the spirllways and the dan
crest are presented on Pages B-1 and B-2 of the Appendix. A listing of

s B-3 thru B-5

the HEC-1 (Dam Safety Version! input lata 15 shown an Page

of the Appendix. A copy of the campater output tahbles eptitled "Sumnary

of Dam Safety Analvsis” for ratios of the PMF, tae 100-vear flood, and

the 10-year ficood, are presented on Page B-6, The infiow and outflHw

hydrographs {or the probable maximum lood aie shown on Page B=7 of the
. .

Avpendix. Area-storage curves for the reservoir ave chown on Plate 9 and

the spilliway rating cuarves are shown on Dlate o o8 the roart,
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SKECTION 6 - STRUCTURAL STABRTLUTY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Visual observations which adversely affect
the structural stability of the dam are discussed In Sertinn 3, paragraph

3. le.

h. Design and Construction Data. No design or construction data
relating to the structural stability of the dam are known Lo exist. Tt
was reported that records of test borings taken at the dam site prior to
construction are no longer available. Seepage and stability analyses
comparahle to the requlrements of the "Recommended Guidelines for Safety

' were not available, which is considered a

Inspection of Dams’
deficiency. These seepage and stability analyses should be performed for
appropriate loading conditions (including earthquake loads) and made a

matter of record.

c. Operating Records. With the exception of the valve on the lake
drawdown pipe, no appurtenant structures or facilities reguiring
operation exist at this dam. According to a representative of the Owner,
no records are kept of the lake level, gpillway discharge, dam

settlement, or seepage.

d. Post Construction Changes. The Owner's representative also

reported that no post construction changes have been made or have

occurred which would affect the structural stability of the dam.

e. Seismic Stability. The dam is located within a Zone IT seismic
probability area and an earthquake of the magnitude predicted for this
arra is not expected to produce a hazardous condition to the dam,
provided that static stability conditions are satisfactory and

conventional safety margins exist.

H-1
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SECTION 7 - ASTESSMENT I REMEDTAL MEASURED

7.1 DAM AUSESSMENT

a.  Safety. A hydrauli: analysa s indicated that the cpollways
{principal plus emergency) are capable of pasaing lake ontf{iow of aboa
870 cfs without the leovel of the Take oxceediog the 1ow point in the top
of the dam. & hydrologic analysis of the lawke watershed area, as
discussed 1n Section 5, paragraph 5.1d, indicates that tor storm ranoff
of probable maximum tlood magnitude, the lake outflow would be about

16,460 cfs, and that for the 1 percent chance {100-vear frequency) {lood

o

~
>

the lake outflow would be about 2,250 cfs. A cimilar analysis indicated
that for the 0.1 percent (10-year froquency) flood, the lake outflow

would be approximately 850 o,

Several items were noticed during the inspection that could adver.ely
affect the suatar, of the dam. These itons Include sSeepage, the
deteriorating condition of the spiilway outlets, and the lack of adeguate

crosion protection alona the upstream face of the dam.

Seepage and stability analyses of the dam were not available for
review and therefore no judgment could he made with respect to the

structural stability of the dam.

b, Adequacy of Information. Due to lack of Jdesign and construction
data, the assessments reported herein were based on external conditions
as determined during the visual inspection. The assessments of the
hydrology of the watershed and capacities of the spillways were based on
a hydrologic/hydraulic study as indicated in Section 5, Seepage and
stabiility analyses comparable to the requirements of "Recommended
Gui-delines for Safety Inspection of Dams" were not availlable, which is

considered a deficiency.




I

. The items concerning tie aatoty Gf the dam noted 1n

b S,

c. Urgen
paragraph 7.1a and the remedial measures recommended in paragraph 7.2
should be accomplished within a reasonable time, Tt 15 recommended,
however, that priority be given to remedving the proablem of orocion ar
both the principal and emergency spillways and to increasing the capacity

of the spillway outlets which are considered to be acriously Inadeqaate,

d. Necessity for Phase IT. Based on the results of the Phiose o

inspection, a Phase II investigation is not recommoended.

e. Seigmic Stability. The dam is Iocated within a Zone 1T ~oinamie
probability area and an carthquake of the magnitude predicted for thirs
area 1s not expected to produce a hazardous condition to the danm,
provided that static stability conditions are satisfactory and

conventional safety margins exist.

7.2 REMEDIAL MFASURES

a. Recommendations. The following actions are recommended:

(1) Based upon criteria set forth in the recommended
quidelines, alterations to the design of the dam should be made in order
to pass lake outflow resulting from a storm of probable maximum flood
magnitude,

{2) Obtain the necessary soil data and perform dam seepage and
stability analyses in order to determine the structural stability of the
dam for all operational conditions. Seepage and stability analyses
should be performed by a qualified professional engineer oxperienced in

the design and construction of earthen dams.

b. Operations and Maintenance (O & M) Procedures. The following O &

M Procedures are recommended:




* o

(1} Provide some means of contrnlling scepage evident in the
arca adjacent to the downstream toe near the center of the dam.
Uncontrolled seepage can lead to a piping condition which could resnlt in
failure of the dam. Drainage of the areas affected by secepage including
elimination of the marshy area just downstream of the dam should be one
of the objectives of the seepage control measures since saturation of the
s0il weakens the foundation which could impair the stability of the dam.

(2) Provide some form of protection at the spillways in order
to prevent erosion by lake outflow or overland drainage. 1In the case of
the principal spillway measures should be undertaken to insure the
stability of the channel banks, which are considered to he nvearly steep.
Failure of the channel banks could result in blockage of the spillway
outlet which could lead to overtopping and possibly failure of the dam,.
Continued erosion of the emergency spillway could lower the crest and
promote progressive erosion.

(3) Provide some form of protection other than grass for the
upstream face of the dam at and above the normal waterline in order to
prevent erosion. A grass covered slope i3 not considered adequate
protection to prevent erosion by wave action or by a fluctuating lake
level.

(4} Remove the beaver dam that obstructs the downstream
channel. Obstructions within the channel will restrict the capacity of
the outlet which could result in flooding of the area below the dam and
conditions unfavorable to the structural stability of the dam.

(5) Provide maintenance of all areas of the dam and uspiliwavs
on a regularly scheduled basis in order to insure featurcs of being in
satisfactory operational condition.

{6) A detailed inspection of the dam should be institutodl on o
reqular hasis by an engineer experienced in the design and construction

of dams. It i35 also recommended, for future reference, that records be

kept of all inspections made and remedial measures taken.

NN

.
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1: UPSTREAM FACE OF DAM

DOWNSTREAM FACE OF DAM




NO. 3: PRINCIPAL SPILLWAY CREST (LOOKING DOWNSTREAM)
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NO. 5: SLOUGHING AND CRACKING OF SPTiLLWAY CHANNEL BANK

NO. 6: DOWNSTREAM SECTION CF SPILIWAY CHANNET
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NO. 9: SEEPAGE AREA AT BASE OF DAM
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS

1. The HEC-1 Dam Safety Version (July 1978, Modifiel 26 Pebruary
1979) program was uscd to develop inflow and outflow hydrographs and dam

vvertopping analyses, with hydrologic inputs as oliows:

a. Probable maximum precipitation (200 sg. mile, 24-hour value
cquals 26.3 inches) from Hydrometeorological Repart No. 33.  The
precipitation Jdata usced in the analysis of the 1| vercent (100-year
frequency) flood and the 0.1 percent (10-year freguency) flood was

provided by the St. Louis District, Corps of Engineers.
b. Drainage arca = 1.76 square miles = 1,130 acres.

c. SCS parameters:

1

Soil Group C = 100 percent

1t

Soil type CN 88 (AMC III, PMF condition)

75 (AMC 11, 100-yr. and lqﬁyear flood conditions)
]]‘9‘[‘—3_)0 .385

Time of Concentration (Tc) = ( Y
Lag Time = 0.60 Tc = 0.28 hours
Where; T, = Travel time of water from hydraulically most
w
distant point to point of interest, hours.
L = Length of longest watercourse, miles.
H = Elevation difference, feet.
2. The principal and emergency spillway sections consiat

nasentially of broad-crested, trapezoidal sections for which conventional

welr formulas do not apply.

.~

[P




Spillwoy releace rtatos for theoe coctions were detormined an fodlows:

a. spillway crest cection vroperties (area, “a" and top width, "t
were comput od for various depths, "alt

. it was assumed that (low oaver the spillway crest would ocomn at
critical lepth, Flow at opitical depth wias compated as

L3, 5
Qc = (ifi)> for the wvarious depths, "d." Corcesponding
velocities (vc) and velocity heads (ch) were determined
using conventional formulas,

c. Static lake levels corresponding to the various values passing
the spillway were computed as critical depths plus critical
velocity head (dC + ch), and the relationship between lake
level and spillway iischarge was thus obtained., This procedere
neglects the minor insignificant friction losses across the
length of the spillway.

d. The discharges for the principal and emeryency spillways for

equal elevations were sumnated for ontry on the Y4 and Y5 cards.

3. The profile of the dam crest between the principal spillway and
emergency spillway is irregular and fjow over the dam crest cannot be
determined by conventional weir formulas. Crest length and elevation
data for the dam crest proper were entered into the HEC-1 Program on the
$. and the 3V cards. The program computes internally the flow over the
dam crest and adds this flow to the flow over the principal and emergency

spillways as entered on the Y4 and Y5 cards.
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