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ST. LOUIS DISTRICT, CORPS OF ENGINEERS

210 NORTH 12TH STREET
ST. LOUIS, MISSOURI 63101

SUBJECT: Hiddien Valley Lake Dam (Mo. 31100s) Phas-e I Iru;pc-t ion eoc

Ths epr pe~n:Sth rsl ~ ff el iupetIo and evaluat ion cf

the Hidden Valley Lake Dam:

It was prepared under the National. Program of Tinspection or Non-

Federal Dams.

Trhis lam has been classi fied as unsafe, non-ererency by thte

St. Louis District as a result of the application of the following

criteria:

1. Spillwaiy will not pass 50 p(e-r:ent of the Probable Maximum

Flood.

2. Overtopping of the dam and1/o-r erosion of the :3piliwday Could

result in failure of the dam.

3. Damn failure significantly increases the ha7zard to loss of
life downstream.
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Ch ief, E ngineering Div is ion Date
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P11A.'l' I RE~PORT

NATIONAL DNM SA1'ET PROGIZAM

Name, o!- Darn: IjdjM-1 VIli~y TaeDamr

State Located: Misusouri

County LocatedI S te. Cerioview'e

St ream: Brushy Creek

Date of Ins;pect ion: IS Octobor 1970

The Hidden Valley' Lake Darn, was visually inlspected by engineering

peesonnel of Ho.-[er & Shi frin, Tic . , ConnUltiny EI4nginee(-r;, St. Loui:;,

MiSSOuri. The purpose of this inspection was to assess the genera-;l

condition of the darn with respect to safety and, based uon this

inspection andi available data, determine if the damn po!-es a hazard to

human life or property.

The following summarizes the findings of the visual. inspection and

the results of certain hydrolog ic/hydraulic investigations performed

Under the di rection 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 deficiencies were

notice,] during the inspection and are considered to have an adverse

effect on the overall. sa fety andi future operation of the dairn:

1. S3eepage, as characterized by soft ground, running and standing

water, atai1,and willows; was observed at the toe~ of the

center of the dlam in the area between the, emergency spillway

outlet channel. and the or iginal creek channel. Uncont roll Ied

seepage col eeo noa piping condition that can lead to

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

can weaken the foundation and impair the stability of the dam.
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ban ks could re nde r t he enpi I1 wa:.* )ut I -r r' ii. f _ v.wlli a..

re3u It i n over Lovp ingi and po si di I y 4 i. air.

3. The crest anld outle~t channel for the emflrqkecy !ipi liway we-r-

not i&ceahb o0rod ed . Con tirinued e ro,; ion ofI the c~i1 a oui

lower the spillway crest e sultingj in increaised lake outflow _,nJ

condit ions T~r0Motiflg greater -2ros;ion with the, possibility of

f lc::,iiny 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 fluctuations in the lake surface level

has created a near vertical hank approximately I to 2 feet hiilh

at the normal. water line. A grass covered slOPe is not

considiered adequate to pre~vent erosion by wave action or

fl1uctua tions of the lake level.-

5. A boaver datmi exifcts within the dlowntrerim channel, Brush ('reek,

just downstream of the junction of the creek with the sp ii way!

outle t channels, a distance of approx:imately 400 feet from the

dam. rhe beaver dam serves to obstruct flow restricting the

capacity of the channel which could resailt in flood ing of the

a rea below the dam.

Acc ord inrg to the criteria Fset forth in t he recommended guidelines;,

th, magnitude of the spilliway design flood for the Hidden Valley Lake

Dam, which is classi fied as small in size and of' high hazardI potent jal,

is seciiedto o aminimum of one-half the Probable Max imum Flood

(PMF) . Considering tefact that a fairly large volume of water is
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rc-ainaal' pesit. e in the req ion. The PMF i.;adiar v acc-pt' 1 . i, :;th-'

nfUlow 193 i en bedlo- f a r dams where U a ilare of the st ructi o woul,

1 nk-reaise the dianqe r to human lile.

')1it f aharl'cryrnieinalvc-i- is nI ica tel that both
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ci:h a11d ho eLi l

T t Is; rekcmmendled that the Owneor ta.-ke the nees .action In th,

neair FUn ta t to C)telor central the deft c je ncie- aInd n yL. e:

I1k!)po to (I h'i in.

Harold 11. Ti)ckett

P. E. Mi ssou ri E-41.839

Alhert B. Becker, Jr.

P.E. Missiouri E-9I1,68
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P1311ME 1 INSPEC''I[ ON 10-AN 'I'

NATIONAL. DAM SAFETYi PROG~RAM

HIDD)IEN VM\AA -7' !.AKiP PAM -- T.D. NO. 31100t

SECTT ON I - RO'jEXC'P INPOWMATION

a. Au thor ity. hela !JltOnal Damn Inspefction Act, Pulic Law 92-367,

dated' 8 Auptist 1972, atithe I red the Secretary of the Army, th rou~gh the

Corps of Engineern;, to initiato a programn of safety inspec-tion of dazm:,n

throughout the UniitedI Statles. Pursuant to the above, the St. Loui.;

District, CorP~S of Eng i seoer, directed that a safety inspection of tht.

.-iidden Valley Lake Dam be made.

b. Purflos' oF Inspection. The purpose of this Vi:3ual inspction

was to make an assessment of the general condition of the above dam with

res.'pect to safety and, based Upon avai lable data and this inspect it-n,

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

C. Evaluation Criteria. This evaluation was performed in

accordance with the "Phase I" investigation procedures as prescriucci in

"Recorrinended Cui,3eli nes for Safety tn.-pection or Dams," Appendix D to

"Report to the, Chief of. Engineers onth Ntinlroam fIspcio

of Non-F'ederal Daw;, " datedl May 1975.

1 .2 DFSCE [ptrM IOF PCE X

.:. Descrito of Dam and Appurtena nces. The Ilidd- n VaJ )ev Lake

Damn i5 a-n ec rthf ill typo, embankment rising approximately 3 5 fooet abov-

the or iginal1 streambod . The e-mbankment has ain upstream slope (above the

waterline) of Iv: on 2.3hl, a crest width of about 20 feet, and a

------L-I



II way se t im:; I!; (IAiXjllio 1 20 t,'-t . A p1.-in rid.1 pi'if il A t- It,

(lain are shownl on Plate 3 an- 1 -i ,js't icrn of the dam is5 shown on la t-e

41. At no rmal pcx;I e leva t ion t ho resefr voi r i 1)np otid 1 1 thO -M((( UPm uien -

* approximately 28 acres.

The dam-i has hoth a principal and oeerq(lcy, ';p i Ii lway. Th e p r i nc i p,1

.ilway is cut into the hillside at the right. or east ahutmnent. The,

.-p illway out let channel, t badly eroded canyon-li ke s-ect ion with nea-,r

vertical side walls, conducts flow towards a watercourse of the :adjacent

valley that lies approximately 340 feet downstream and to the eas5t Of the

Jam. Just downstream of the spill-way crest the channel drops abruptl~y

fhrough a :;eries of rock ledge., into the deep, ca-nyon-like section. Th I

channel then continues by meandering through bath earth and rock

formations3 before joining the watercour:-e east of the dlam. Th is

wa ce rcour Se join ; the downst ream channel1, Bruashy Croek, -it a oi ',)nt

app rox imately 350O feet below the dam.

The emergency spilliway, traeodalsot ion, i.- Inca ted at th, le~ft

or west abutment. The spillway is moderately eroded throughout.A

V-shaped section cut into the overburden servis as.- the spil1lway nut let

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 adjoin,- the dlam serves to conf ine flow to the channel and

protect the dlam.

b. Location. The (lam 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. Genevieve County.

C. Size Classification. The size classification based on the2

height of the dam and storage capacity, is- categori zed as small. (Per

Table 1, Recommended Guidelines for Safety Ini;pvction of Dams.)

1-2



(I. Ha s!a rd -C Iasi f iCcat io)n. Hidden Val 1,y Lake D~amn, accord ing to the

St. Louis District, Corps of IEngineers;, ha:s a hi~jh hlazaird pot('tial,

mieaningj that if the daim shouldl fil , there may be( l J I life, s---rtv

damage to homes.-, or ePx tensivye dlamay e to (3r(2I turai ndii et r i~ A 1nd

commiercial facilities, important public utilt~mlain hiqiway:;, or

railroadn. The e.st imaltod f loadi ilmaqe' ZOfl', :A)e)hl II f (1 liar f o hr darn ,1(

occur , as dlet C rmni ned by t he St . Lou i S Di !ft r ic t, , ex nsi; I o s

downs tream of the Jam. Wit hi n the pes i inle diiimi~p -.,onle(- ar hlrti

dwellings and se-veral farm bui Ilings.

e. Ownershie3. The lake 3nd dlam are owned byv the Hidlden V-i 11ev

Sportsman's Club Association, Incorporated, -i Missouri -orporation of

which Mr. Thofmas J. flohert.-on is the cu rrtent pres ilent . The I'lub's

add ress 12 Hidden Val ley Sportsman's Club, Inc. , 902 Tenth St reet,

Ciystal City, Missouri 63019.

f. Prpose- _of Dam. The dlam impounds water 'for recreational use by

i ndividuals who arc riembersL- of thecu.

9. Deskg~n and Construction History. According to Mr. Gary

Li nde re r, past pm:; -idert of the Cluh and familiar with the lake project

since its inception, cons truct ion of the dlam was started in 1974 and(

co~mpleted in 1975, aind the bi 1.1cr )f the dam) was, the Vern Ilauman

Contractinog Co. of !S'te. Genevieve, Missouri. Mr. B~auman reported that

several test born nqs were made along Lhe dam ilignment prior to

construction of the dlain. However, records of this subsurface

nves tig9at ion at7 well as any, other dei'na nd cons tructVion dat a Ir" no)

lo ng er a vai Ia ble, . The e-xtent of the enclineer i q invest igat ions per Farme-.d

for dt,-ign )f the dlam aire unknown.

h. Normal- Operational. _Procedure. The )lke leve), is uinroqulated.

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

1-3



1. 3 PERTI NENT DATA

a. Draina eArea. The area tributary t,) the lake is oser;ntially in

a native state and covered with timber. Tho watershedl above the dam

amount8 to approximately 1,130 acres. The waf,,r:;htd area i:- outlined on

Plate 2.

b. Diseha rj at flanite.""

(1) Estimated known maximum flood at dIam! te ... 90 rf.*

(W.S. Elev. 631.4)

(2) Spillway capacity (principal + emerqrency) ... 870 cf.,

(W.S. Elev. 632.9)

c. Elevation (Pt. 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 Dam ... 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. Storaqe.

(1) Normal pox)l ... 305 ac. ft.

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

f. Reservoir Surface.

(1) Normal pool ... 28 acres

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

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

by a representative of the Owner.
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9. Dam.

(1) Type ... Earth f ill, hoimqeneou,*

(2) Length ... 620 ft.

(3) Height ... 35 ft.

(4) Top width ... 20 ft.

(5) Side s;lopes

a. Upstream ... Iv on 2. 3h (axive watr line)

b. Downstream ... Iv on 2.4h

(6) Cutoff ... Clay core,*

(7) Slope protect ion

a. Up tream .. , ra;s

b. Downst r( ..-

h. P-rinci. SOa i'_. lVwLa .

l) Type ... Uncontrolled, broad-crest(,d, trapezoidal section

(2) Location ... Right abutment

(3) Crest ... Elevation 630.0

(4) Approach channel ... Lake

(5) Exit channel ... Earth and rock cut, U-shaped section

i. Emer qncy ,Sp_ 0i way.

(1) Type ... Uncontrolled, earth, trapezoidal section.

(2) Location ... Left abutment

(3) Crest ... Elevation 630.9

(4) Approach channel ... Lake

(5) Exit channel ... V-shaped, earth section

j. Lake Drawdown Faci\it.

1) Sizre ... 6-Inch pipe (intake) , 4-i nch pipe (outlet)

(2) Control ... 6--inch x 4-inch reducing valve (near outlet)

(3) Elevat ion (Pt iilx)v( MSI.) ... 603.8 (outlet end)

*Per (lam builder.
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SECTION 2 - ENGINEERIN(l DATA

2.1 DESIGN

It was reported by the past president of the club, Mr. Gary Linderor,

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 usedl as

a basis for design of the dam were not available.

2.2 CONSTRUCT ION

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 thit, core trench was 4 to 8 feet deep and

about 8 feet wide; that several layers of gravel and clay-seamed ledge

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 abutment was anchored 20 to 25 feet 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
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the dam at its lowest point, is located at th. left abutm nt. A

representative of the Owner, reported that the d,-am ha; not been

overtopped and that the highest lake level observed occurred sometime

during the spring of 1979 when the depth of flow at th2 emrgeency

9 spillway was estimated to be about 6 incher;.

2.4 EVALUATION

a. Availability. Engineering data for as:es(inq the design of the

dam and spillways were unavailable.

b. Ade:iacy. No data availahle. Seepage and stability analysees

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.
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SECTION 3 - VISUAL, rNSP.'E('ION

3. 1 FINDINGS

a. General. A visual inspection of the Hidden Val 1--y Lake Dam i .s

made by Horner & Shifrin engineering personnl, H. f-. Lckett, Civil

Engineer and Hydrologist, T. K. Dedden.; , Geological Enq ineer, and A. H.

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

examination of the dam site was also made by an engineering ,eoloji.:at,

Jerry D. Higgins, a consultant retained by Horner & Shifrin for the

purpose of assessing the area geology. Also examined at the time of the

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-i 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 located on the eastern flank -if

the Ozark Uplift on gently dipping Ordovician-aqe sedimentary rock in th,

aroa of the dam, the Gasconade formation is exposed at the s;urface,. Tin

Gasconade is predominantly a light brownish gray, crystalline and cherty

dolomite with a few thin, irregular sandstone lenses. Cryptozoan,

cellular and ropey cherts are al.o common. The residuum, formed by de,'p

in situ weathering of the overlying Rouhidoux con;i:sts of a thick, chrty

,lay soil containing boulder-size chert overlying an irregular bedrock

surface of cryptozoan chert (reef) and dolomite. The resilue i:;

relatively permeable and erodible. Bedrock expo.,sur-s are primarily

limited to the main spillway in the right abutment.

The right abutment is moderately sloping, composed of thick, cherty

clay residuum overlying cryptozoan chert and dolomite. The spillway cut

through the abutment hillside exposes a thick section of residuum an-I

cryptozoan chert. The spillway channel has been eroded to a deep,

steep-walled section with numerous potholes formed in the irregular

bedrock surface.
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The lef t abhutMe nt is7 gentlIy sIo pi fly, cows;o~i )f' thick (ihorty "Iiy

residAUUM cut by a small emergency spijlliy. 'ihe Se illiway hs uerjone

moderate erosion, and some small potholes have formed along it.' fchanne 1.

c. Dam. The visible portions of the upstream and downstream faces

of the dam (See Photos I and 2) appea red to lie in !s-ound condition,

although erosion of the unprotected upstream slope has- created a near

vertical face about 1 to 2 feet highi at the normal pool waterline. No

cracking or sloughing of the embankment, or misalignment of the darn crest

was evident. The downstream slope and the upstream slope above normal

pool were well covered by a thick stand of fescue andi lespedeza tylp,

grassos, that were about 22 inches high. No trees; were present on either

face of the embankment. The gravel surfaced road3 on the crest of the d1am,

was7 found to be in 9(x)dI condi tion and appeare d to be well ma intai ned]

A marshby aroa (.-.(-- Photo 9) as ev ide noed by cattail s , willows,' so ft

gIround, and s3tanding and flowing water, was - observed just dlownstream of

the center of the dam. Seepaqe flow from this, area was difficult to

es-timate beca1-use '-f the fact that it extendled over an areaap xia l

150O feet widle and 350 Ceet long3. Hiowever, seepage flow near thp damin

'ipp ea r id4 to be l e,:; than 5 cgpm. Flood ing of the oild creek channol,

b.- ieved pr imnarily due to the fact tha-t the valve on the lake Jirawdlown

pipe (sree Photo 12) was open and discharging flow to the channel, and the

presence of a bcaver dam (see Photo 11) across the- channel ait a point-

urpproximately 350 feet downstream of the d]am, had created a pool (see

Photo 10) which abutted( the base of the dam. Due to the presence of: the

pool it could rot he determined if the dam was experiencing udripu

at the loca tion of the old1 stream.

The crest area of the principal. spi llway (see Photo 3) appearedl to bo

in sound condition, although the ear then hank at the interface o)f the dam

aind ;p ill1wa-y had only a sparse cover of grass, to prevent erosi on of tho

embankment. It was also noted that an accu1mu1atijon of Miscellanconsl~r

d'rilitteredI thfe upst r ain area. Downs t tam of the cres.t v Ii';p i I way
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outlet channel was found to be badly rodle (;,oPh cto; 4 throuqh 6) with
~several potholes formed in the b~edrock sui face of: th-? mvert and e vidence

ofrecent sloughing oftesteep-walled orhnaks Ata lcto

approximately 125 feet downstream of the c rest, a vertical crack had

severed a port ion 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 .adly eroded, apparently by -;torm water runoff, with the sa rface

cut by numerous small channels. Recent minor sloughing of the hillside

adjacent to the channel was also evident.

The emergency spillway was moderately eroded2C with approximately 6 to

12 inches of foundation material (see Photo 7) missing throughout most of

the crest area. Erosion of the overburden had creatd a V-shaped channel

section (see Photo 8) up to about 3 feet in depth along the entire length

of the out let. Seepage, estimated to be )n the order of I to 2 gpin, was

noticed emerging in the channel invert beginning at a location

approximately 200 feet below the crest. The berm adjacent to the r ight

side of the channel and the hillside adjoining the l-eft side were well

covered by various varieties of grass and no ;iqnificant erosion of these

areas was rn)ticed.

d. Downstream Channel. The channel, uin;hy Cree!k, downstream of the

dam is unimproved, although a low earth and -ravel berm that appeared to

be material excavated from the channel was noticed alonq 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 an-I emerqfncy -pillway o)utIct

channels. A low beaver dam crosses the stream just bolow the confluence

of the spillway channels, Flow passing the beaver lam wa.- .ittrihut-i

mostly to discharge from the lake ]rawdown valve which wa- opn it the

time of the inspection.

e. _eservoir . The area adljacent to the 1,ik,- n, :t.te

covered with a den-se growth of trees. Except for , ': - , -i; t;.-:

inund.ated by the lake, th,- shorel i ne alx.)ut the Ik, wa tI 1, 1-,i ,
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grass covered. Tho amount of sediment within the lake could1 not h

determined at the time of the inspection; however, it is believed not to

he s ign if ican t.

3. 2 EVALUATITON

The dleficiencies observed during this inspect ion anmi noted here!in are

not considered siynifirant to warrant i;m-mediate remedial action. It is-

advisable, however, that the Owner address- the prohiem of erosion at hwtl

the principal and emergency spillways within the near future.
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4.2 M.'I NINANCE OF D)AM

T 1), - nl k irn nt :il I -I '11M .'d' I I IY - c t tho. "tO 1j)eL ro,
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'1 th/AIUAT ION~ OF FEALIE't ?i

EPe Dij I tI 'In~ act : arc, n5)t -I v,-I 1 1 !

h. E:.r ie nc e Da t a. 'l~iQ Irai nae in,!ra 1122 ir rce a r<-j wv

deveosedf rr)nm thle 35GS Parke r '--Ike , ia-JrM

propo rtioen!; 3r22. ki me ris ons Df the s-) I wa n am were te 'ope Ai"-
surveys made Thurinji the jrnsne, t ion. YR-2 ecr 3.- r n ifa 1 , at ra2

F '-()c(, d at a f,:)r t he wa te r F;h eJ a re n.)t -3 v a i Iaba

Vi :ua Irs r vat i ons

(1) Th e pr;?c i al .20 WX.' a -r c 'r,? t t rianial c en

w-,th a widith of about 15 foet at thef crest ,ia u t i;t, th K1

thei'h eat abutment.

(2) At the spillwa.'v e; the, i~a cii.If q

co-)v,?r P6 i- art C1 I- rmr cq the I e f t L bv a n.e r v-'.'e k' eXOAV 1: [02L

f.acre ur. tue rjTht.

(3) Ju:; t d ow n.-,e am orf h e t t;Q w i -r a's :-;1 a

t 'nr <ugh- -i r-eris o f rcc~ 7 doe -,n ito a na r -- , wi': n, ie hn a("i

erodle-i can-?on-li ke channol.

(41 The sojll way chMnn I1 n;aw.1 r~ e from tile Idjac,-nt

valley at a point approximat-ly 340 foeL natra f the( crent.

,)The so .ill wa,' channe V conduct,; f ' 'fromn tlhe dam andi

releases within the capacity of the spillway shrvilJ not endantrger the dam.

(6) The emergency spillway', a shallo-w broad-cro-sted trapezoidal

-oction is located in the gently sloping hilinide of the left (west)

abutment . The spillway is imodxerately eroded thi oughiout.

(7) An earthe n berm that joins the diai; pa r3llolCs th( P la.

out let and so rces to confinoe fle-w to the channol .in,] prte-Ct tho ilmn.
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(3) A 6-- inch 1) Ft - thIat r -i u.:r- t 1 4 - !1 1) i po I, Ih , -at )r-

vii vo i3 a trovi'1e3 to dewater th.- lako. Thw vi .'* I loc-it-. n-eir thr

~9 The, oriq -al .- tre-anc inelil.ut di 3 a-

d. ove rWej)_ i nj _Potent i.I . 'Th, f-;pi 1 1%4 c,. (I r In- , 1: m rj-~

i nakleklua'tc to o)!; tt, I:o !dhi mx ama X I i) -n "I- m:

MNi IDu LI lo(-!, Or t ht' 1 Pt I I t Cd:llt I 102 ' (I r-, iI,,ncy) .)o.
1  w iLli;

ove r t I) i nt the 1am. T!e pIIIay i , 1 ,-, cwve VJI:ICi

percent chan~ce (10-yr . f rekla-ncy) f1 ~wi 1-inu o ve r topi nj th- d-om. 3h,-

reu !-L ta S )f th I dC(, 11m v .2 -t,),0miv1 n~~~ i a l:al

Max.~~ fot (t) Durati -n '-of

Ra t i C) m, x . r..ax . I. of F-'ow ove r [)m (fly r topp nc;i

of ;'F out:f low ('a . ~ . (El-, v. 63 2 of Dam (n

0. 09 907 632. 9 3.0 0.0

0 .50 7, 726 630. 2 1. 3 .2

. 00 16, 462 637. 9 5. 0 7. 4

I10(',Yi . Flood 2, 251) 634. 1 1 . 2 .

i J-Yr . Fl. od 85 )1 6 32 .9 0.0 . o

E Iev t i ( n 632 .9 was- founad to h- the poea o i nt ina the darn c I t

Thn flow safelyi. paF-ainj the Sp illway just prior to ove rtoppin rigamount:; to

thout 1407 (-f.-, which is; equivalent to ahou t 9) no raeat of tho prohn ide

mix irmum '~lood inflo3w. Da r inq peak flow Of the prolbable max imum flolc.,

the greatost (lepth of flow over the damn irn pro j- ,ctod to h)er 5. 0 f7 .et i n

ove rtoio~pi nq will1 extend across- the entire length of tho dam.

P. Fvaluat ' on. Expe-rience with embankment., coast rtl-te3J of - i mi lar

mniteria 1 (a gravelly red cl-ay) to that usedA to const ruct th;' ai am hove-

:;h-own evidence that the materijal iincir certain cond it ions 1ach a i 1 h

velocity flow, can he very e rodihie. Examples of such orosion are'

aippare nt at each of the spillways. Such a col it ion exists during the

PM:C whon large lake outt low, accompanied by hjioh fl-ow velocities,,
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,), U 5*. Po1 he PIMI, :wI1 it Ion whol lit.! W v, I. J'I.I

:'u rs;, i r 2 ,;u t,,,nt i i I , Iciivg.- hy tS;r ilt cr- t. i d, wn! t-rcim

I -( f 1! , ! I t ,c~ - I . The x " t, ! ) I i .. nt 1 V t,

j) r di c t .ilI-,, hnwev e r, tii t 12 t, ro5~n e It !v "i L 1,he y )U ii r ;u tIn

i! re -)f the sIam.

L. e fer e nc, PrOC-J Lir e:; in-i ia ta fotr detoi minin the proliahl-e

1m13X irnr M LI o M 0-, the 1.0 0 -yoar f re f-Iuo n cy f I lo, i , t he A. I)-y rquenc% tI1,lHid

andl t he di scha rge racting cnurvye for [low rev. r the ;p i II way; in .I the. dim

crest are preLuented -,n Paigten B--I aind B3-2 of t he Apr'en;I ix. A li st i ngj u f

the IEC-1 Dasn Sa .f,-tv Vetision) i rip it 1, tc a i ho ;iwr: *)n llziq.-; B-3 th ru i- 5

of the Aj pendix. A coine ol the compiter oustput t-f-'enltitled "SUrnnar%'

ot Damn Sa fetv Anal1vsis" [ot ratios; of the I'MP', tVie 10(i-year V Lood , a

the 1 0-year f eoare' pren-ent el on PAge B-6 . eio in, "w and ou1trVI 1w

hyirug r aphs f or the pr obsi hi e InaX inIIrnII -1)5"t Al B 302sP. 1-7! oif tl)h

A ppeni ix. Area-storaqte cueit- e or thet reee1ir ' row' on P! .t- -it

!the splla rating cre;ale ;I-,n rPit-u h rr.
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SECIO(.N 6 STRUCT'itRAI, :;'iAbII.! [Y

6.1 EVAL.UATION OFl STRUCTURlAL ;TAJ3HITY

a . Vi sua I Obse rvat i.)ns, Visual obse rvit ion- which adver.-y ~eItfro(':L
the t ructu ral stab ilitv of the can a rf I i scuf;s(!di in t 3, )p ruogr aph

I. 1c.

h.De;i~gn-and _Construction _Data. No designl or construction data

rel-Atink] to the structural stability of the dam are known to exi-It. Tt

wa:; roporto.d that recorch; of test borings taken at the dam 'siite prior I''

construction are no longer available. Seepage and stability analy.ses

co~mpara!ble to the requirements of the "Recomnmended Guidelines for Sfoty

Inspection of Dams"' were not available, which is; conr ide red a

de fic iency. Trhese seepage and stability analyses should he performed for

appropriate loading conditions (including earthquake loads) a~nd made a

matter of record.

C. pcra t inq Record s- With the- exce ,pt ion of the valve ntelk

drawdown pipe, no appu rtenant structures or f aciIi t ies; roqui ri ng

operation exist at this Jam. Accord ing to a r-pre:sentativo of tho Owner,

no records are kept of the lake level, spillway discharge, dam

settlement, or s3eepagqe.

d. Post Construction -(hanII(,s. The Owner's repre sentative as

reported that no post construction changes have been made or have

occurred which would affect the structural stability of the dlamn.

e. Seismic Stabilit . The dam is; located within a Zone 1I seismic

probability area and an earthquake of the magnitude predicted for this

aroa is not expected to produce a hazardos condition to the dam,

provided that static stability conditions are satisfactory and

conventional safety margins exist.



7. 1 DAM ;SS;lN

a. S a f ety . A h-!drau! i .ina 1',i i rdic7Led thjat th-vn

(principal plsemer~t'nuy) :tr-, )a~tl f p~i7si nq 1ak-- oiit';,w 0 o

870 cfs without the 1>vel ot the >i.*:cel'jthe 1'' f))lt lin tle '-eD

of the dam. %~ hyd Irolo q ic a~n:11 y ; i ')f the I a rsed r' a

diSCUSSed In Sec-t ion 0 , T)iragruph ). Id, indiciate'; t!; it t14 ;to)rin rjno.ffI

of probable max imumn f locx magn ituA. , tlhe Lik- rit f 'o5wWlIl JI aot

16,460 cfL;, and thait for the, po12c.:it chne(100-vear frelui-ncx') flow1!

the lake Outftlow WioUIl he' 150Lt 2, 20 (,f!- . A fii; lar analy:-i:- indi-aC,(,

that for the 0.1 per.-ent (1I0-ye.i r-q r *7que ncv I oo(, thle lake jutf1low

woul]1d 5e a pp rox imat 1y 1350 c71 e

Sf-varai ite.m!- were- not iced cltqthle i nepe)Ct ion that Ct)U dade.>.

affect ti.;s s of the, dam. 'hs ify uc de oqthle

deteriorcaiq rcj c.di t ion ot th~e ;pilway oflt lets, and the laick ()f t

eros, ion prettest i on a 1, )nd t h- ujri;t -ram 'ace ' the dian.

Seepaq-i and stabili ty analyses of the dam we-re not availahle for

rvvtew and] the refore no judiment could~ he made with re~is-(-t to the

:;tructural s;tability of tho damn.

h. Ad e ua cyo Inirrtin Du to lack of design and construct ion

data, the ansessments reported herein were based on external conditions

as determined during the visual inspection. The assessments of) the

hyd]rology of thle watershed and capaICities Of the spi llways were based an

,I hyd roloy 1c/hyd raulica tudy as indicated1 in Sect ion 5. Seepage and

t of ii i ty analyses compa rable to the reqffli reme tit F; of "Recomnme nded

;uitJelires for Safety Inspection of Damns" were not available, which ji

(-ons- id.' red a detf iciency.
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I
c . Urgenc: . The items concerni ng t h *; .t , , , l. f rI(t,-1 1:n

paragraph 7. la and the remedial measur,-:; recmttin,.d in para;rapt 7.2

should be accomplishe d within a reasonabl,? tin,. It i.- .oc',m,.nded

however, tha t priority be givn t. rem,,lvin.j ii- If .in r ,: I , t

both the principal and emergency spillways And t- inct.-a:-;ing the r-,Ipacity

of the spillway outlets which are consid.rJ to t,.'. i-.If.

d. Necefsitjt for Phase IT. Based on tho J'.al ]ttof the. tOhi , "

inspection, a Phase II investigation is not r,,ormen u.

e. Seismic Stabilitv. '['he dam is locattd within 1 'Yn,. II ttt1iu

probability area and an earthquake of the mag nitude predctel for tii':-

area is not expected to produce a hazardouts cond ition to the dain,

provided that static stability conditions are satisfactory and

conventional safety margins exist.

7.2 REMEDIAL MEASURES

a. Recommendations. The following actions are recommended:

(i) 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

magn i tude.

(2) Obtain the necessary soil data and perform dam seepag, ind

stability analyses in order to determine the structural stabil ity of the

dam for all operational conditions. Seepage and stability anaysr .-

should be performed by a qualified professional engineer ?xper ienc:', in

the design and construction of earthen dams.

b. Operation san/Maintenance _I_ & M) Procedures. Th,, fo]]owing 0 &

M Proced ures are recommre ndod:

7-2
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(1) Provide some means of contr,)lIing seepage evident in the

area adjacent to the downstream toe near the center of the dam.

Uncontrolled seepage can lead to a piping condition which could re:31]lt in

failure of the dam. Drainage of the areas affected by seepage incluiing

elimination of the marshy area just downstream of the dam should be one

of the objectives of the seepage control measures since 2aturat ion of the

x)il 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. In the case of

the principal spillway measures should be undertaken to insure the

t;tability of the channel banks, which are considered to be overly !;t-ep.

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 is 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 darm.

(5) Provide maintenance of all areas of the dam and :;villways

on a regularly scheduled basis in order to insure feature, of ing in

satisfactory operational condition.

(6) A detailed inspection of the dam should be in:titut. I on a

regular basis by an engineer experienced in the desiqn and conrtyuction

of dams. It is also recommended, for future reference, that records ho

kept of all inspections made and remedial measures taken.

7-3
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1IY1)IZOLOG I C ANT) IYDRAULIC COMPU'I'ATIoNl;

. Le IiEC- I Dam Safotv Ver!ion (Jul,/ 1 9713, Modi F je'l 26 f"Phr iiry

t 1979) prog tain was use,] t, develop inflow and outflow hyl rogr phs and dam

overtopping analy.;e-_, with hydrologic input!its a t-,) I o w:-:

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

equals 26. 3 inches) f rem !tydrometeoro logical Report No. 33. The

precipitation data u'-crd in the analysis of the I percent (100-year

frequency) flood and the 0.1 percent (10-year frequency) flood waa

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

h. Drainage area = 1.76 square miles = 1,130 acres.

c. SCS parameters:

Soil Group C = 100 percent

Soil type CN = 88 (AMC III, PMF condition)

= 75 (AMC II, 100-yr. and 10 -year flood cond itions)(ll.9L3)03,
T ime of Conce ntration (Tc ) . . . . ... )

Lag Time 0.60 Tc = 0.28 hours

Where; T Travel time of water from hydraulically most

distant point to point of interest, hours.

L = Length of longest watercourse, miles.

H Elevation difference, feet.

2. The principal and emergency spillway sections consisnt

ensentiaily of broad-crested, trapezoidal sections for which conventional

weir formulas do not apply.
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!,pi1 wavy i(.1f-a C I ate, for L.'>'.' n cuI V

b it w a ysme tc- at :Ioi popyr t he' it i I a" irc .:Lwe iic na

, j3 1 5
Q c 7 i T o r thle ,,, r i o u de f:t h s, "d "C'o r crC S p-,ridi i ng

ye iic it it- I (v .) an ye, V Ieo i tYI ha d!; (H ) were detfe rm ined

,is inq ,,onve-n t i oni Ifo rmu 1 a

c. 1 St atic I a ke level 1S coinr fe0Sp Onci i rig t') t hO v.Ar or;)U',V cl aes pa 1--;ng

t he sp i IIway. we re co(mpu tedI as cr it icalI de-_pths p lus C r itic al

velocity head (d C+ 11V ) , and the relationship between lake

level anol sp illway A scharqe was I hair oht alned. Th is irroceacu re,

neg lects the sri ryK,)r i nsigni ficant f ric tion loss- 505 acrc.ts the,

lenqth of the sp ilI way.

d. Trhe discharges for the principal and emergency sp illways for:

equal elevttions were s3unit-t-d far ,nt ry on the Y4 and; YS cards.

3. rhe profilE- of the dam crest be tween the pr ~ncipal spi llway a3nd

emeargenc-y spillway is irregulair and f :ow over the dam crestL cannot be

retermi ned by conventional wei r fori-mula.-s. 1'e( lngthi anl elevaition

cl-ta for the dam crest. proper were entered into the HEC-1 Program on the

$~and the $V cards. The program computes internally the flow over the

daril crest and adds this flow to tho flow over the principal and eme-rgency

u.pi llways as entered on the V4 and Y5 cards.
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