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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM
'I

Name of Dam: Conservation Club Lake Dam

State Located: Missouri

County Located: Jefferson

Stream: Selma Branch

Date of Inspection: 26 July 1979

The Conservation Club Lake Dam, was visually inspected by engineering

personnel of Homer & Shifrin, Inc., Consulting Engineers, St. Louis,

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.

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 condition of the dam is considered to be

satisfactory; however, the following deficiencies were noticed during the

inspection and are considered to have an adverse effect on the overall

safety and future operation of the dam:

1. A dense cover of vegetation (brush, trees and tall grass) that

may conceal animal burrows, exists on the downstream face of the

dam. Tree roots and animal burrows can provide passageways for

seepage that could develop into a piping condition that could

lead to failure of the dam.



2. A heavy growth of brush and small tre.' exist alonq the concrete

Iined invert sect ion of the d i,;charq" -'hann I.

This growth will restrict channel flow -on reduce the ,ischarge

capacity of the spillway that could re_sult in flooling of th,"

channel and possible damage to the downktream face of the dam.

3. The downstream end of the concrete lined spillway cha nn l inJivert

is in a deteriorated condition, as iF evidenced by extensive

cracking and settlement of the concrete pavement, as wel) as

severe erosion of the pavement subgrade. Continued erosion of

the spillway channel could affect the stability of the channel

banks.

4. Underseepage, as evidenced by wet, soft ground and ponded water,

was observed in the vicinity of the downstream toe of slope

junction with the right abutment. Uncontrolled seepage can

develop into a piping condition that could lead to fa.ilure of

the dam.,

According to the criteria set forth in the recommended quideline:',

the magnitude of the spillway design flood for the Cunservation Club Lake

Dam, which is classified as small in size and of high haz-trd potontial,

is specified to be a minimum of one-half the Probable Maximum Flood
(PMF). Considering the fact that there are s.everal commercial

establishements (a Nickerson Farms Restaurant and two automotive Service

stations) are located just downstream of the dam, and that U.S. Highway

61 and Interstate Highway 55 also lie within the potential flood diamage

zone, it is recommended that the spillway for this dam be designed for

the PMF. The Probable Maximum Flood (PMF) is the flood that may be

expected from the most severe combination of critical meteorologic and

hydrologic conditions that are reasonably possible in the region.
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Results of a hydrologic/hydraulic analy-;i,3 indicated that the

existing spillway is inadequate to pass lake okitflow resultin(j from a

storm of PMF magnitude. The spillway is adequate to pass lake outflow

resulting frii the I percent chance (100-year frequency) flood andl hike

outflow corresponding to about 50 percent of the PMP lake inflow.

According to the St. Louis District, Corps of Engineers, the length of

the downstream damage zone, should failur<• of the dam occur, i3 estimated

to be three and one-half mile;. Accordingly, within thut posuible damag(,

zone is U.S. Highway 61, Interstate Highway 55, three commerc ial

buildings and four agricultural huildinq .

A review of avai table data did not di:eclos, that seepage or rtabi I ty

analyses of this dam was performed. This is cons:idered a deficiency ind

should be rectified.

It is recommended that the Owner take the necessary action in the

near future to correct or control the deficiencies and safety defectn,

reported herein.

-----------------

Karl T. Frotse

P.E. Missouri E- 16182

Albert R. Becker, Jr.

P.E. Missouri E-9168
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PHA-F I INSPECT[)N R, PORr

NATIONAL DAM SAFETY PROGRAM

CONSERVATION CLUB LAKE DA/M - TI) NO. 3041 4

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authorit. National Dam Inspection Act, Public Law 92-367, dated

8 August 1972, authorized the Secretary of the Army, through the Corps of

Engineers, to initiate a program of safety inspection of dams throughout

the United States. Pursuant to the above, the St. Louis District, Corps

of Engineers, directed that a safety inspection of the Conservation Club

Lake Dam be made.

b. Puroseoinsection. The purpose of this visual inspection was

to make an assessment of the general condition of th- dam with respect to

safety and, based upon available data and this ins;pection, 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 "Recommended

Guidelines for Safety Inspection of Dams," Appendix D to "Report of the

Chief of Engineers on the National Program of Dams," dated May 1975.

1.2 DESCRIPTION OF PROJECT

a. Descition of Dam and Appurtenances. The Conservation Club Lake

Dam is an earthfill type embankment rising approximately 30 feet above

the original streambed. The embankment has an upstream slope (above the

waterline) of Iv on 3h, a crest width of about 16 feet, and a downstream

slope of 1v on 2.4h that flattens to Iv on 4.2h at a point about 18 feet
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below the top of the dain. The length of the lam including th,, spi Ilway

section is approximately 590 feet. A plan and profile of the dam are

shown on Plate 3 and a cross-section of the dam is shown on Plate 4. At

normal pool elevation, the reservoir impounded by the dam, occupi,::;

approximately 19 acres. A 6-inch diameter pipe, with a control valve

located in a concrete pit near the outlet end of the pipe, pass:'; througL

the dam and serves as a lake drawdown facility.

The lake level is governed by a trapezoidal spillway section cut into

bedrock and located at the left (west) abutment. The spillway crest is

located approximately 100 feet upstream of the centerline of the dam. A

concrete low-water bridge crosses the discharge channel immediately below

the centerline of the dam. Four 6-inch diameter steel pipes are embedded

in the bridge slab to enable low volume spillway relea.ies to pas:; the

bridge structure. Beginning approximately 5O feet below the centerline

of the dam the invert of the spillway channel is paved with concrete.

The paved section continues down the hillside of the adjacent watershed

and joins the tributary of that watershed about 150 feet below the dam.

A profile of the spillway channel is shown on Plate 4.

b. Location. The dam and lake are located on Selma Branch,

approximately 6 miles southeast of Festus, Missouri, immediately west of

Interstate Highway 55 and just south of U.S. Highway 61, as shown on the

Regional Vicinity Map, Plate 1. The dam is located in Section 33,

Township 40 North, Range 6 East, in Jefferon County.

c. Size Classification. The size classification based on the height

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

Recommended Guidelines for Safety Inspection of Dams).

d. Hazard Classification. Conservation Club Lake Dam, according to

the St. Louis District, Corps of Engineers, has a high hazard potential,

meaning that if the dam should fail, there may be loss of life, serious

damage to homes; or extensive damage to agricultural, industrial anJ

commercial facilities, important public utilities, main highways, or
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railroads. The estimated flood damage zone, should failure of the dam

occur, as determined by the St. Louis District, extends three and

one-half miles downstream of the dam. Within the possible damage zone is

U. S. Highway 61, Interstate Highway 55, three commercial buildings, and

four agricultural buildings.

e. Ownershik. The lake and dam are owned by The Conservation Club.

The address of the Conservation Club is: U.S. Highway 61 South, Festus,

Missouri - 63028. Mr. Clifford Bins is the current secretary-treasurer

of the club.

f. Pu pose of Dam. The dam impounds water for recreational use by

club members and their guests.

g. eign and _Construction Histoa. According to a rprcsentative

of the Owner, the design, staking, and inspection of the dam while it

was ander construction was performed by a member of the Conservation

Club, Mr. Charles LaRose and several of his associates. Mr. LaRose, now

deceased, was an engineer, formerly employeed by the Pittsburg Plate

(TIss C, npany. The dam was constructed in 1951, by the Bloomsdale

Excavating Company of Bloomsdale, Missouri.

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

1.3 PERTINENT DATA

,. DrainaepArea, The area tributary to the lake is essentially

undeveloped and in a native state covered with timber. There are several

d,1.llings and other buildings adjacent to the state road at the west side

of the drainaqe area. The watershed above the dam amounts to

approximately 166 d,-res. The watershed area is outlined on Plate 2.

h. Discharge at Damsite.

(i) Estimated known maximum flood at damsite ... 30 cfs*

(2) Spillway capacity ... 647 cfs (W.S. = Elev. 537.1)

*Based on an estimate of depth of flow as observed by a representative of
the Owner.
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c. Elevation L[t. a bove MSL) The following elevation; were

determined by survey and are based on a bench mark elevation (502.28)

obtained from the Missouri State Highway Department and located at the

southeast corner of the headwall for the culvert passing beneath

Highway 61, approximately 35 feet north of the edge of the pavement and

about 600 feet west of the centerline of Interstate Highway 55.

(1) Top of dam ... 537.1 (min.)

(2) Normal pool (spillway crest) ... 533.1

(3) Streambed at centerline of dam ... 507+

(4) Maximum tailwater ... Unknown

d. Reservjir.

(1) Length at normal pool. (elevation 533.1) ... 1,500 ft.

(2) Length at maximum pool (elevation 537.1) ... 1,900 ft.

e. Storage.

(1) Normal pool ... 135 ac. ft.

(2) Top of dam (incremental) ... 85 ac. ft.

f. Reservoir Area.

(i) Normal pool ... 19 acres

(2) Top of dam ... 24 acres

g. Dam.

(1) Type ... Earthfill, homogeneous*

(2) Length ... 590 ft.

(3) Height ... 30+ ft. (above original streambed)

(4) Top width ... 16 ft.

(5) Side slopes

A. Upstream ... Iv on 3h

B. Downstream ... Iv on 2.4h (above Elev. 519.3)

Iv on 4.2h (below Elev. 519.3)

*Per a representative of the Owner.
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(6) Cutoff . Clay core*

(7) Slope protection

a. Upstream ... Pro-cast concrete slat), stone at

spillway

b. Downstream ... Grass

h. ~lwy

(1) Type ... Uncontrolled, rock ledge, trapczoidai section

(2) Crest elevation ... 533.1

(3) Approach channel ... Lake

(4) Exit channel ... Earth etit, trapezoidal section partially

paved1 invert

i. Lake Drawdown Facility.

(1) Size ... 6-Inch steel pipe

(2) Control ... Valve (at outlet end)

(3) Elevation (Ft. above MSL) ... 511.9 (outlet)

j . Tjej uLatin Outlets. With the exception of the lake cirawdown

pipe, there are no outlets at this dam where lake outflow can he

reg ula ted.

*Per a representative of the Owner.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Mr. Marvin LaRose, a member of the Conservation Club Boar] of

Directors at the time of construction of the dam reported that the

design, staking and inspection of the dam while it was under construction

was performed by Mr. Charles LaRose and several of his asso.iat -s. , Mr.

Charles LaRose, a distant cousin of Marvin an an engineer formerly with

the Pittsburg Plate Glass Company, is deceased. Attempts to obtain any

design data were unsuccessful.

2.2 CONSTRUCTION

According to a representative of the Owner, any records maintained

during construction of the dam are no longer available. Mr. Marvin

Drury, a representative of the Bloomsdale Excavatinq Company, builders of

the dam, reported that a 15-foot wide core trench was excavated along the

centerline of the dam. When the trench reached a depth of about 5 feet,

a sand seam was encountered and the trench wa! extended to about 20 feet

in depth in order to reach sound rock. The material used to backfill the

trench and construct the embankment, a silty, fany clay, wa3 otained!

from the area to he occupied by the lake. Compaction was obtained Ly th,,

equipment used to haul the fill.

Mr. Marvin LaRose also reported that due to the presence of a rock

ledge at the planned spillway location, the spillway crest was raispd

about one foot higher than originally intended.

2.3 OPERATION

The lake level is governed by an uncontrolled spillway cut to rock at

the left abutment. A representative of the Owner reported that the dam

2-1
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has never been overtopped and that the hiqheft I, ke lejvel obse'rved

occurred this past spring (1979) when the lake reached a level estimated

to be about one foot higher than the spillway crest.

2.4 EVALUATION

a. Availability. Engineering data for assessing the design of the

dam and spillway were unavailable.

b. Adequacy. No data 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. These seepage and stability analyses should be performed for

appropriate loading conditions (including earthquake loads) and made a

matter of record.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. Genera . A visual inspection of the Con-ervation Clubl Lake Dam

was made by Horner & Shifrin engineering personnel, K.L. Freese, Civil

Engineer and Hydrologist, and A.B. Becker, Ir., Civil and Soils Engineer,

on 26 July 1979. An examination of the dam site was also made by an

engineering geologist, Jerry D. Higgins, a consultant retained by Homer

& Shifrin for the purpose of assessing the area geology. Also examined

at the time of the inspectinn, was the area below the dam within the

potential flood damage zone. Photographs of the eam taken it the time of

the inspection are included on Pages A-1 through A-5 of Appendix A.

b. Area Geologiy. The dam site is located on the northeastern flank

of the Ozark Uplift where the bedrock strata are composed primarily of

eastward-dipping limestones and sandstones that slope into the Illinois

Basin.

The bedrock underlying the Conservation Club Lake and dam site is the

St. Peter Sandstone, upon which a shallow covering of sandy, clay

residual soil has developed. The St. Peter is characterized as a white,

fine-to-medium-grained pure quartz sandstone. It is generally massively

bedded and, although it is loosely cemented, exposed rock surfaces

usually have been case hardened by the weathering process. Several

outcrops of St. Peter sandstone occur around the lake, particularly along

the eastern side and on the adjacent hillsides.

The abutments are moderately sloping, composed of bedrock and a thin

veneer of unconsolidated materials. Several wet-weather springs were

reported to be located in the tributary stream valleys, but no sign of

flowing water was observed at the time of the inspection.

No adverse geologic conditions were observed that would be considered

conducive to severe reservoir leakage or dam instability.
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c . Dam. The vi,; ihi e p rt ion of th( ti p r -ai -tnd Iowrinv f!i-wIa farc"..

of the dam (see Photof3 1 & 2) appearod to be in sourd con,3ition, althfo'n h

the downfstream face of the (Limi has a fdense coy' -r of brih ia .treies

and weeds. In addition, seve~ral tr3-e1, qp t, -) i'n in d etre*ist

on the downstream embankment near the left ahitrent. N,, an m 'mrrows

were noticed, but due to the donse cov-r o" vi:qotat ion. on Ohlo wsrei

face, it could not he concluded that nono oxi-: t. Bothi thf, orec-t :1.1d

ups.tream face of the dam have a- well maint.-ined covor of CIr.iss. The

upstream face of the dam is protected from erosion by wave _iction y

sections of pre-cast concrete panfels approximately 1 inch in thickness,

placed on a bed of 1-inch crushed stone- (see Photo 9). No crack ing of

the surface or misalignment of tho crest of the dam was e~vident.

Seepage, indicated by standing water, was- noti eil at the ba-,se o f th e

d am near the right abutment. .1;i nice F ow %qI :;, ! (1 sti nq i i s;h abhie a n

estimate of the sceepagje quantity coul~i not he madte.

A fabricated steel foot bridtle cros!:es: the !pilway channel (see

Photo 3) immediately downstream from the crest. The hridige supports rest

on concrete pads but are not attached the~reto. Tht? -piilwav channel

between the lake and the low-water bridge nr' Ph~jto 4) with tho

exception of the foot bridge is clear and we-ll maintained. Stone riprap

serves to protect the right bank or dam il- of tl-, -;p illway channel in

the vicinit' of the diam. The concrete low wate r hr idge (fee- Photo 5)

appeared to be in sound condition, al though some cri:ckia ac and spalliinq of

the surface was apparent. A section of the olitl-'_ channel, beginning

about 50 feet north of the diam centerline ani **xt' nd','ag to thfe val'.Py

floor, is paved across the invert with concrete (sep Photo 6) . with the

exception of the section at the downstream end )f tho channol-, (see Photo

7) which is undercut by erosion, broken and displaced, the± concrete, paved

invert is in fair condition with onl.y minor crackinq anki :;palling due to

weathering. Small trees and dense brush (see Photo 6) were also noticed

adjacent to most of the paved spillway channel section.

The 3.5-foot by 4.5-folot concrete valve box with steel plate cover at

the drawdown pipe outlet (see Photo 8)appeared to be in Pound condition.

However, the steel cover to the valve box could not be removed to examine

the valve.
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d. Downstream Channel. A re:staurant and parking lot haf been

constructed in the area adjacent to the downstram channl (se Photo 10)

immediately below the dam and south of Highway 61. Drainage from the

watershed above the restaurant could he seen lisappearing into a low area

at the edge of the parkin; lot at the, rear o f the restaurant, however, an

intake headwall or inlet structure was not noticed. Highway 61 in

located just north of the parking lot, about 600 feet below the dam. A

6-foot by 6-foot box culvert carries the stroam flow beneath the

highway. At the upstream end of the x)x culvert on the south -iie of the

highway, a concrete inlet structure has been constructed to collect

drainage from the parking lot and part of the area south )f the highway.

Two 15-inch pipes and a 30-inch pipe are connected to the inlet

structure. It is presumed that the 30-inch pipe carries the entire flow

from the upper watershed, including the lak-, beneath the restaurant

parking lot.

Beyond Highway 61, the channel is unimproved and extends for

approximately three miles before joining the Mississippi River. At a

distance of about 2,000 feet, a 7-foot high by 8-foot wide box culvert

allows the stream to pass beneath Inter ftate Highway 55. Between

Interstate 55 and the Mississippi River, the -Lram winds through Selma

Farms, a property ownedxl by the Missouri Pacific Railroad Company.

Immediately before joining the Mississippi River the stream pas.ses under

railroad tracks belonging to the qt. Louis-

San Francisco Railway Company.

e. Reservoir. The area adjacent to the lake is for the most part in

a natural state and wooded. There did not appear to be significant

sedimentation within the reservoir.

3.2 EVALUATION

The deficiencies observed during this inspection and noted herein,

are not considere] significant to warrant immediate remedial action.
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Since it appears that spi [lway outflow must pass throligh a 30-inch

pipe in order to continue downstream of Ifighway 61, it is likelyI that

flood(ing of the a rea imuied iately below the din 'wi 1 I ocesr 'iuf to I.-ck ()f

capacity of th~ s Pipe as a resul t of runoff 'Lro-m !;torms of Iles.- thon 1/12

the probable maximum flood magnitude.
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SECTION 4 - OPERATIONAL, PROCEDURES

4.1 PROCEDURES

The spillway is uncontrolled. The water 3irface level is governed by

precipitation runoff, evaporation, seepage, and the cap'c ity ,of thu

uncontrolled spiliwiy.

4.2 MAINTENANCE OP DAM AND S'ILLWAY

The upstream slope and crest of the ]am .-a well matnt .ln'd i the

area about the lake. Vegetation on the ,r1.n;tream iLop. :,jtt;ended.

Judqing fr, m the deteriorate,] condition of the downstream end of the

spillway channel as well as the dense growth of brush adjaeent to the

lower, paved section of the spillway channel, it is evident that these

areas have received little attention. Also it would appeur that there is

a lack of concern for seepage problems or drainage of the affected

areas. It was reported that muskrats are removed from the dain area

ducing the winter time.

4.3 MAINTENANCE OF OUTLET OPERATING FACILITIES

With the exception of the lake drawdown pip,, no outlet operatinj

facilittes exL.:t at this dam.

4.4 DESCRIPTION OF ANY WARNING SYSTEMS IN EFFECT

The ;nspect);on li-I noL reveal the exist-nc, of a dam warning system.

4. 5 EVALUATION

Inadquate or lack of maintenance is cons idered detrimentil to the

safety of a dam. It is recommended that maintenance of the jam and

spillway be undertakon on a regular basis and that records be kept of all

maintenance work performed.
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:;ECTION ",- HYI'ALII/YDR,OIC

5.1 EVALUATION OF PEATURES

a. Desin Data. Design data are not av.-ilable. Procedires and

data for determining the probable maximum fl,-od, the 100-year fr',quelncy

flood, and the discharge rating curve for flow passing the spillway and

dam crest are presented on pages U-1 and R-2 of the Anpndix.

b. Eerience Data. The drainage area and lake surface area were

developed from the USGS Selma, Illinois-Missouri, QuadraIngle Map. The

proportions and dimensions of the spillwa7 and dam were developed from

surveys made during the inspection.

c. Visual Observations.

(1) The spillway, a trapezodial section founded on rock, has a

bottom width of approximately 32 feet at the crest.

(2) The spillway is located adjacent to thp ,embankment at the left

(west) abutment.

(3) An 80-foot long, nearly level, grass-covered channel conducts

flow through the spillway ,ection. A low-water bridqe,

consisting of a 12-inch concrete slab with four 6-inch ca,;t-iron

pipes cast in the concrete to allow minor spillway flow to pass

the bridge and continue downstream, is directly in line with the

axis of the dam. Beginning at a point about 32 feet downstream

of the low-water bridge the channel invert is paved with

concrete. This paved invert section conducts flow away from the

dam by following a course that leads to the valley immediately

west of the dam watershed. The paved invert section is in a

deteriorated condition throughout the reach that carries flow

across the hillside.
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(4) An emergency spillway is not provi,',,i.

(5) A 6-inch cast-iron pipe with a control valve near the outlet end

is provided to dewater the lake. The pipe is exposed at the toe

of the embankment where a concret- stricture .'nclose.e. the

control valve.

(6) It appears that lake outflow must D:;:; through a 30-inch

diameter pipe in order to reach the downstream channel north of

Highway 61, approximately 600 feet below the dam. The upstream

end of this pipe could not be located at the time of the

inspection.

d. Overto~pin Potential. The spillway is inadequate to pass the

probable maximum flood without overtopping the dam. The spillway is

capable of passing the 1 percent chance (100-year frequency) flood

without overtopping the dam. The results of a dam overtopping analysis

are as follows:

Duration of

Max._ Deth (Ft.) Overtopin_

Q-Peak Max. Lake of Flow Over Dam Of Dam

Ratio of PMF Outflow(cfs) W.S. Elev. (Elev. 537.1) (Uours)

0.50 647 537.1 0.0 0.2

1.00 3,025 538. 3 1.2 1.8

100-Yr.Flood 50 534.3 0.0 0.0

Elevation 537.1 was found to be the lowest point in the (lam cre:t.

The flow safely passing the spillway just prior to overtopping was

determined to be about 647 cfs, which is equivalent to ab)ut 50 percent

of the probable maximum flood inflow. This outflow is greater than the

outflow for the 1-percent chance (100-year frequency) flood. During peak
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flow of the probable maximum flood, the greate -t depth of flow over the

damn would be approximately 1. 2 feet and the overf low will extend about

550 feet along the crest of the daim; nearly thr, entire crest.

e. Evaluation. It is known that the type of material (silty, sandy

clay) used to construct the dam can under certain conditionf , such as

high velocity flow, be very erodible. The downstream end of the spillway

channel is extensively eroded due, primarily, to spillway flows at high

velocities. For the PMF condition where the depth ?of flow overtopping

the dam (1.2 feet maximum) and the duration of flow over the dain (1.8

hours) are appreciable, failure of the (lam due to overtopping is a

possibility.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL S'ABILTY

a. Visual Observations. Visual observations which adversely affect

the structural stability of the dam are discus!;e. in Section 3, paragraph

3. ic.

b. Desiqn and Construction Data. No desig)n or construction data

relating to the structural stability of tne dam are known to exist.

Seepage and stability analyses comparable to the requirements of the

"Recommended Guidelines for Safoty 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.

c. 1qerat in- Records. With the exception of the valve on the lake

drawdown pipe, no appurtenant structures or facilities requiring

operation exist at this dam. According to the Owner, no records are kept

of the lake level, spillway discharge, dan settlement, or seepage.

d. Post Construction Changes. According to the Owner, no post

construction changes have been made which would affect the structural

stability of the dam.

e. Seismic Stabilita. Since the dam is located within a Zone II

seismic probability area, an earthquake of tne magnitude predicted is not

expected to produce a hazardous condition to the dam, provided that

static stability conditions are satisfactory and conventional safety

margins exist.
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,P; IVION 7 - A1;E8;MLN'I'!RI 1.:)IAL MEA:;h I, ;

7.1 DAM ASSESSMENT

a. Safety. A hydraulic analysis indicates the spillway is capable

of passing lake outflow of about 647 cfs without the level of the lake

exceeding the low point in the top of the (lam. A hydrologic analysis of

the lake watershed area, as discussed in Section 5, paragraph 5.1d,

indicates that for storm runoff of probable maximum flood magnitude, the

lake outflow would be on the order of 3,025 cf,;; for one-half the PMF the

lake outflow would be approximately 647 cfs; and that for the I percent

chance (100-year frequency) flood, th lake oit flew woul(. , ho.e about 50 cif.

Several items were noticed dUrint] the inspection that could a,1v' rsesly

affect the safety of the dam. These itemS inAClude Ecepiqe, brtush, .:tn:l

trees on the downstream face of the :am, and erosi .ri of the steep,

downstream section of the spillway outlet channel.

Stability and seepage analyses of the dam were not aveiilable for

review and therefore no judgment coild be made with respect to the

:itructural stability of the dam.

b. Adequacyof Information. Due to lack of design and construction

data, the assessments reported herein were based on external conditions

as determined during the visual inspection. The as:;essment of: the

hydrology of the watershed and capacity of the spillway were based on .1

hydrologic/hydraulic study as indicated in Section 5. Seepage and

stability analyses conparable to the requirements of the "Recommended

Guidelines for Safety Inspection of Dams" were not available, which is

considered a deficiency.

c. Uranc. The items concerning the safety of the dam noted in

Paragraph 7.1a and the remedial mrasures recommeneded in parairaph 7.2

should be accomplished in the near future. The item regarding the

spillway capacity recommended in paragraph 7-2-j .hould be pursued on a

high priority basis.
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d. Necessity for Phase II. Based on the results of the Phase I

Inspection, a Phase I investigation is not recommended.

e. Seismic StabilitX. Since the dam is located within a Zone II

seismic probability area, an earthquake of the magnitude predicted is not

expected to produce a hazardous condition to the dam, provided that

static stbility conditions are satisfactory and conventional safety

margins exist.

7.2 REMEDIAL MEASURES

a. Recommendations. The following actions are recommended:

(1) Based upon criteria set forth in the recommended guidelines,

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 stahility and

seepage 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 experienced in the design and construction

of dams.

b. Oerations and Maintenance (0& M) Procedures. The following 0

& M Procedures are recommended:

(1) Remove the trees and brush that may conceal animal >urrows from

the downstream face of the dam. Tree roots and animal burrows

provide a passageway for seepage that can lead to a piping

condition and subsequent failure of the dam. The existing turf

cover should be restored if destroyed or missinq. Maintain the
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turf cover on the slopes at a height that will. not hinder

innpection of the slope or provide cover for hurrowinq animals.

The removal of trees should be performed under the direction of

an engineer experienced in the design and construction of earth

dams.

(2) Remove the brush and trees adjacent to the .spilw-y outlet

channel that restrict flow in the channel and reduce the

discharge capacity of the section. Los,; of spillway outlet

capacity can result in flooding of the downstream face of the

dam and conditions that could impair the -ftability of the

embankment.

(3) Restore the eroded areas of the spillway channel and provide

some form of protection to prevent future erosion of the channel

by spillway flow.

(4) Provide some means of preventing piping (progressive internal

erosion) due to seepage at the right abutment area. A piping

condition could result in failure of the dam.

(5) Provide maintenance of all areas of the dam including the lake

drawdown control valve and spillway on a regularly scheduled

basis in order to insure features of being in sati 3factory

operational condition.

(6) A detailed inspection of the dam should he instituted on a

regular basis by an engineer experienced in the design and

construction of dams. It is also recommended, for future

reference, that records be kept of all inspections made and

remedial measures taken.
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INSPECTiON PHOTOGRAPHS



I NSPECTI ON P'HOTOGRAPHS -CONSE RVATI ON CLUBF LAKE DAM

NO. 1-. UPSTREAM FACE OF DAM

NO. 2: DOWNSTREAM FACE OF I)AM
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APPENDIX B

HYDROLOGIC AND HYDRAULIC( ANALYSES



HYDROLOGIC AND HYDRAULIC COMPUTATIONS

i. The HEC-1 Dam Safety Version (July 1978, Modified 26 Fobruary 1979)

program was used to develop inflow ind outflow hydroqraphs and dam

overtopping analyses, with hydrologic inputs ae; follows:

a. Probable maximum precipitation (200 sq. miles, 24-hour value

equals 25.5 inches) from Hydrometerological Report No. 33. Tho

precipitation data used in the an~iylsis of tho I percent (100-year flood)

was provided by the St. Louis District, Corps of Engineers.

b. Drainage area = 0.26 square miles = 166 acres.

c. SCS parameters:

Soil Group B = 100 percent

Soil Type CN = 61 (AMC II, 100-yr. flood condition)

= 78 (AMC III, PMF condition)

Lag time = 0.60 're (SCS Method) = 0.068 hours

Time of Concentration (Tc) = (-]I-* .9 0.385 0.113 hours

Where; T = Travel time of water from hydraulically most

distant point to point of interes7t, hour!s.

L Length of longent watercours;e, miles .

= Elevation difference, feet.

2. The spillway section consists of a broad-crested, trapez,)idal section

for which conventional weir formaulas do not apply.

Spillway release rates for this section were determined as follows:

a. Spillway crest section properties (area, "a" and top

width, "t") were computed for various depths, "d".



b. it was assumed that flow over the ,;pi lIway crcs:t wou ,i occur at

cr it ical ,Aepth. Flow at -ritical ilepth ( 4) as computed

(4;:0 -- ) fer th- v~irious depth, "d". _orsodngvlcte

(V c  and v,:hIocity hov!os; (if vc) wer'e do.termin,;,d ui ino convontigina]

"f fo rmij la! .

c. Static lake lev r I- co rresponding to the var iou:-, vaus pa inq

over the spillway were c*p-jted as critical depth, plus criti:il vlocitv

heads (dc + H ) . and the relatLonhip betweeen lake level -nd 'pillwayvc

discharge was thus obtained. The procedure neglects3 the minor

insignificant friction losses across the length of the spil]wa,1.

3. The profile of the dam crest is irregular and I low over the dam crest

cannot be determined by conventional. weir formulas. Flow quantities

overtopping the dam crest were computed as described in the preceding

paragraph and corresponding flow over the dam and spillway; for given

elevations were added to obtain the combined outflow rating curve for the

dam and spillway.

4. A listing of the IIEC-J (Dam Safety Version) input data for routing

the probable maximum flood and the 1 percent chance (100-year frequency)

flood is shown on Pages B-3 and B-4 of the Appendix. A copy of the

computer output table entitled "Summary of Dam Safety Analysis" is

presented on Page B-5 and the inflow and outflow hyroqraphs for the

probable maximum flood are shown on Page B-6 of the Appendix.

Area-storage curves for the reservoir are presented on Plate 5 and the

spillway discharge rating curve is shown on Plate 6.
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