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Name oFf Dam: Prrry T,

SERUESTES PR R P
State Locctaa: Missour: '/$

~ . ; L. Derr -5
County Locatei: revry ‘/

SAVer

Stream: Tributary w.itewat

Date of Inspection: 1 Ocsober 1979
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The Perrv Co. Smortsmanis Tlub Lake Dam, was voinooote doon ‘

enginearing morsonnel of Horner & Shifrin, Tne., Jonsuelting Fogin s,

St. Louis, Mizsonri. Tha purpose of this inspaotion was to Lssess o

gennral coniizion ol the dam with rezpect to satety Ind, nans»i unoan 207 -

inspectzion and avail-oole data, «d-termins U E 13 S
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;inspaction an? tho resulty of thesoe hvirelogic ydratlico ivescs! s oo o

the prasaent denaral condition of the dam is

less than szfisfac-ory., T2 following Jelicieries woers v sticed irioy

the inspecticn and are considered to have an adverse :fie v o Yoo

overall gadetr and Tuture ovoration of the ‘am:

1. The urscrean tace of one emhankment hos o spi e caver fogr o
to protect the slope {rom erosion. A Qrasc toverad s'ope {8 onnot
considered adrguate to prevent 2rosion by owovo actlon o0 Ly
fluecturationz of the lake level.

2. with the exception of the crest area of the nerdency svilicw

which for the most part 13 covered with arass, tho ¢arthon
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Tre il oatnge 15 rormed pyvotniok Poat iy sharey LGl gy,
over Tyina imbedded chert reoefo oand Jdoitemite, Beorock L rEobeen AxDosoet n

tn 3piliway cut and cne abutnent acgacent to the opillwew.  Tie spillwavw
har been wroded to bedrock andl in some places erocion har uncdercut the

Rillside slope resulting in emall slumns.

NG advaersse geologlce factors uvhnich would inflouence the parformsance

o
]
n

thae dam or recprvelir dtheor than the erosisn of the

‘hannel werc

ol lway
noted.
anes

C. Dam. The visible portiors of the upstreair and downstresn

of rthe -lap ‘see 1 and 2) appear~l to boe in cound condiricn,
althouah erosion of the unprotecte’l unsteeam 3lops had creaped 2 wvetln]
race of aboilt A to 12 1nches hian at the normal laxe levae!l woterline,

Plant cover on the urvstream znd downstrear faces

Q
n
ot
)
e
]
3

anoroxinately 3 feet niagh 1t

crass covar on the dan cres-

Borh the richt and 120t atatments through the “red

spillways are Tocated Rad vicstualls no plant cover ar otber foarm of

Seenaqe was observald emer3ing Irom two areas [(avrinas) aprroxinmatels

1,000 foet dow

r2am of the darn, One of therse surings was in line with

the riaht side or abutiment of the dam, whereaz the ~ovor arpeare’d © o bo

mora 1 line with the center of tio dam, The spriny on the

characterized v soft zround and standing and ronpiss wotor (506 Photoy §)
which was estimated %0 be flowini at a rate o7 3hcut 7 to 5 3pm. L9 the
sprirg downstr2am of *the center of the dam, 2 anallow prol, arproxinasi=ly

1 oot deep and § feet in diameter, was observed. Wwater leaving the

(see Photo 10) was estimated to be flowinc at a rate of about 3 to 8
gpm. Flow from b-rth springs was clear and no sediment deposits were
noticed in the stream bed, Mr. itlerbert Nelsoa, a club menmber vho was

familiar with the aren pricr to construction of the dam, stated that
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Jolying oy o the oraded condition of rinci
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PEROCELURES

4.1 ORICFDURES

Tre spillwivs v uncontrollo i, Mo wsesr ogrfaes

Ly vracipitacion ranf, evaporat . o, selaas, ynel boe o

and 2meraensy aniliwy

1.2 MAINTENANTE OF DAM A
¢
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rlant ¢cover 0 pravent erocion. i
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to dravent oNceseLve

the o D7 the unetr2am

“he trench covld no longer remdve Lrrge bonlders ard )

by the inahility of %he reserveir to ecuctain a norman lavel, iF

that this most reTent s Jo cutoff ad Tittle

of water [rom the lake. Tt was also repcvtsd that

was lowered to rock at this time,

4.3 MAINTENANCT CF COUTLET OPFPRATING PACTLITIES

No cutlet operating facilities exist 2t taie Jdom,
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roximum P aod withoepdy oversoredins the dam, s

ty pass che 1 per-eoqt Shane s (D00-verr frovione

tre dam, The results of 4 dam overcooias oalosis g
Voot am n Vo
DDk Flow owve e daoan
Ot lows (ol s) AR
(IR 1,077 i2..8 L 0.
0.30 2,933 a0, 4 LA LT
.00 7,002 341.7 2.) S0C
L6e~Yr., Flood ARS 5i8.1 G2 (Y
Llevaticon 823.8 wag found o ne the Iowect =oint L0 kre 330 cros
The flow zafely passing the zrillwavs ust orise Soviertantis vl
doterminad 20 e agproxima+ti:v 1,377 ¢y, which amoonts e oamoic 04
ghrceont of the grobeble rmaxiva- filocd indlow This flow s

the outflow frem tho

the dam ic proiectai to be 2.2 feer axd overtoopin: Wil oex
entire lencth of ths dam crasi,
2. Evaluation. Experioncs indicates <har the -acilunr, 2

clay, can under certzin conditicns, atceh 38

eradibhle,  TviTence of suca erosion was observved ar

spiilway. For the PME, wnen laras lake oucflow with

valocities occur both at thoe sniliw.ve and over the

the orinciaa?

corresnonding i

velooity flow, 2 owvere

since the depth of {low wvertroring the Jdam, (2.9 fert maxinuam' and the
duration of flow over the dam (5.7 hour=), are sudstantisl, serious
donage by erosion due to overtoppint of the dam i3 “itole,  The extent o

these damages is not predictable, hownver, there 1s

they could result in failure of the dam.
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Y. References, Proceiures and dats for determinins s probable
maximum fleod, the 100-vear {requency flood, and ¢he Jiocharas rarnin
carve for flow passing the spillwaye ant! dam ¢rest are zresented on Pages

B-1 and B-2 of the Appendix. uistings of the HEC-1 (Dam Safety Version)
‘npat data for both the probable maximun flood and tne 03-vyear frequen~y
£10od are ~hown on Pages 3-3 and LG-4 of the Appendix. A copy »f the

computer cutput table entitled "Summary of Dam Safet Analvsis" is

0

sresented on Pacge B-%5 and tne inflow and outflow hrdrojrachs for the

prorable maxirum flood are shown on Page B-6 of the Aspendix., Rating
ciorves for the spillways are presented on Plate 5 and arsea-stor.gs curves

for the recervoir 2re shown on Plate 5.

s
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. SECTION 6 = STRICTUPAL STARTLITY

G.1 EVATUATION O STRUCTURAL STABTLITY

a. Visdal Observations. Visual observations which adversely afiosct

the structurai stability of the dam are discusned in Sectinn 3, parairanh

3.1b.

H. Desiar an: Construction Data. No conctructicn data relaring uo

the structural stability ©of the dam are known to 2xist

= ~

c. Operating Records., Yo arpartenant structurec o7 facilities

requiring operation exict at this aam. According to a3 represeptarive o8
th2 Owner, no records are nept of the lake level, spiliway dischorge, Son

settlenent, oOr 3cepage.

d. Post Construstison Changes. With the exception of cornsfcuczins oF

s

2 second ceepadl: ~utorf a

¢

cna the upstrean side of the dem and lowering
the spillway crost to rock, both ~ which were undertatean in about 1370
it was raporced that no cddisonal past ceonstruttion chances have Nec

macds or have oocurred which would affact the sbrucoac2l stabiliny oroun

2. Seismic sStability. The dan is located within a Zone I1 zoispic

probapility aren, and an earthavake of the may wu’s predictad for £0ia

area is not expected to produce a hazirdeus coenditicn to the &

(SN

nrovidad trat static stability conditions are saic.slastory and

conventional s:fety margins exist.




SECTION 7 = ASSESSMENT  REMEDIAL MEASURES

-3
.
—

DAM ASSESSMENT

4. Sarety. A beddravlic analyeis indicated rhar toe opillwavs
tmrincioal plus epergenc/t are capable of oaraing laks ounr lew ~f abe oot
1,077 crs without the l:val of +he lake arceeding the low polint in the
top o the darm, A Avdrologic anzlytic of the lake witersii~! arsz, a:s
discusced in Sestion 5, naragraph 5.14, indicanad thot for ooorm oranced
of probabley mrxinmum {lood magnitude, the lade ocutflow would eyt

order of 7,302 ¢fe, and tht for the 1 2-orcent ~hance (T0U-vear

froguancyy fiood, chs T2 cutflow would v aboar 500 e,

Trems notico i daring the ingvectinsn tnat coorl ioalversoly alrtent

within the sewe of tois invert gacs

conal L otno
tr o tho zzfety 27 thy dam. There 13 0 posai
the 1oy coar Teal ty a nin r:

chserved downetroam oF

T
5
iy
L
=)
-
r
oy
e
24
v

a3ty exisrs in ke immediore
area of tho Jdamn, the Dostisility of 3 vining cendition cannet o
discounted,

Secpage ard astabilisv analvses of the dap wera nnt aval iable 95

review and therefore no jadament could be acde with o

structura’, starility of the dJam,

p. Adequacy of Due to 1izk of Jeaign and constructioan

data, the assassmeats reported heroin were based on ext rnal conditions

as determined Jduring the vi-ual insprction. e asgsessmront o tie

-



vydroloay of tne o watershed and cavsciries of the

aohydrologicshviraalic stody o dndicated in Section A0 Teepagsoany
stahility analyses conparable Lo the requlreme o >, o he Recomnended
Guidelines for Safety Inspection of Dams” ware not svailadle, which is

considerad a deficiency.

c. Urvency. The items concarning the safeny o Lhe lam noted in
Lrevency ] 2
Paragraph 7.la and thre remedial measures recoemrendad in Paraygraph 7.2

should be accomplishe’ within a reasonatic perizi | time.,

d. Necessity fcr Phase [T. Based on the resalts of the Phase T

5 not recorpmorded,

bae

inspection, a Phaso II investicatinn

e. Seismic Stabilityv. The dam ‘s located within a Tone 1T

probability area, ard an earinguake of tn.- —aanitade mradicead for shis

area is not axrected to produce a hazardon: corndition to the

‘0

rovided thiat static statility conditions are o -isfactory oo

conventicnal safety margins exist.

7.2 REMEDIAL MEASURNDS

a. Recommendations. The following astions a:2 rocorne:

(1Y Based upon criteria set forth in tas recornended
aquidelines, alteracions to the desigr of the daim shoula be rads {1 orler

to pass lake outilow re

from a storm of probarle maximen 210043
magnitude.

{(?2) Cbrain the necessary soil data and Derforn dat scepacs and

stabiiity analyses in order to determin» the strugtaral stanilisy of tne

dam for all operational conditions. Seedage and atad

should be performed by a qualified profecrs onal cnoineer oxreriencal in

the deciagn and constructian of dams.

b. Operations and Maintenance (0 & M) Procedures,  The - 1llawina ©

& M Procedures are rcecommended:




e

{1y Erovide sHma means oF preventing euoaaTive rhakJe fronm
reservolr in ocder that ths Taxkas may be aperarted s {ntended,  Tn thi

respect, it is important that

.

in order to prevent pipina ‘rrogressive interqal eraosion) wiich coula
result in failure of £he Aam,

{2)  Restose the aroaed areas of the spillwas channe?! ond
provide sore form of protection particularly along the dam side of th
out iet charnnel in order *o prevent fature erosion by cpillway fliows

13 Provide some rorm of slope protection other t.an Jyrac

[

o

the upstrean face of the dam at nd above the normal wizer

ire n

to nrevent erosinn. A grass coverad slooe Iy not considered aicauate

protection tn prevent erosicn by wave acticon or by a fluctuating laks
level,
(4} Maintain £he nlant cover on the Jam &t a height that wi

ot conceal 2nimal burrows or ninde

creatad by burrowing animals cen provide patawavs for laxe seg

can Lead to piping and porzibiv failure of the dam.
{5} Provide maintepance of 311 areas of the dam ans
on 2 requiarly scneduled basiz in order =0 insarse {eatores of

satisfactory operaticna! conditiorn,

e}

Ciiee

o

crakage (reepage) at the daan be controlled

for

K

1

(A A detalled ‘napection of the dan should be ingtituted onon
regular hasis by an eniinesr exverisnced 11 the de TONSLrueticn
of dams. 1Tt is also recommenied, “or futuare ref- - oance, thart resoras e

k2ot of all inspections made and remedial measures taken,
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ENGINEERING GEOLOCIC 2CPCRT O SPORTINIL'S Clis LIME 5IT2
PERRY COUNTY, MISSCURL

LOCATION:  xik SWy Mk coc. 1%, T. 34 N., R. 8 E., (rarker icke).

SUITADILITY: ©Poor from tha geolopic aspect of water retentioen.

GLOLGIIC SETTING:

Bedrock exposed L{n the valley on the south side consisty of the Gusconsdu
dolomito., For the rost part, however, the regicno is underlain by the rosiduun ¢f
tha overlyving fors:tfon, the Moutidoux. This resfduum, predeminanstly a silz-
gravel cixture nckes up most of the watershed and rescervolr ¢ Veatlhertn: of
both the Rcubidoux and Gascounade has produced a valley that o with gravelly
silt. Soils on tho hillslopes are cade up of ailty ' with an -
bundance of astones. Typleslly, the silty graval 1§ zcderstaly
to highly permoable aa evicdenced by the poorly def ¢
strean flow is inadequate ¢o erode end maintafn a clean awd w:ill dolined stroam
chaanel. Alsence of terraces on the valley floar further notes that the stroam
‘s active orly wher {otense storms occur., Lack of sustaiuved fluw {3 ev
by the absence of fiue taxtured soils, lack of sepregation of these col
lenses of silts, scads &ad clays and sabsence of soil accumuiated at th
floodplain contact,

.
i
~es

RECCIDENDATIONS::

It i85 moat important that no sealant procedures be uuderceken without a
thorouch foundation investigation of the daz aad lake as it ¢«xists at prezant
lovever, even after thorough iuvestization and controlled remedial proccdura:
followed in attempts to seal the lake, the opportunity for maintalaing 2 perma-
rent pool level {s parhaps no greater thaa 50 percent.

First step recommended iz to explore the characteristics of thc fcurderi.on

t least to depths of 20 feet. This can bc«t be donc with a backhoz or becah;s

d dozer coxzbination. It is of importance to note both if there are clay l¢

recent {n the gravels aad {f so tha persis*once of these lensece. I1f the miuesis

at {s present ia the lower v.lley floor even at deptha, {3 pocrly secrted and pra-
go;inantly a nixtura of boulders, gravels and saads vith letle fiane textured

soils, that fs clay, thea the possibility of gcclicy tha lake would bo recote.

H'L“

it {s hoped that seepage {5 passing under the deom and that tae backhe: cx-
pioration will confirm tiis hope. 1If this 1s the cheractericiie of the s3ite then
e

a deep core trench coculd be constructed &t the upctream toa of tha dan,
trench bacukfilled with clay would gntercept secprpe under the dam and retain w
in the lake. Kowevar, iz baclhce trenchies reveal permeable grevel depesits at dapehe
0f 20 foot or more, the opportunity to succesefully construct an irtercouting ccve

to reterd seepage 1s nil., It L:c also suggested that sevorel exploratiom pits ba
coebed Wit g seeepvedr eacd,  The Jutest of thig weuwld be to reviel tiz cherace
teristics of tho subsoll, that {s stroazm alluvial cepneits, within the recemvotlr

reglon to auvcertain 4f laakaga 1e occurring vertically thvoughout the labe.nocs

Cht‘lrl .)".l

i
]
|
|
t
1




A

2zain it would be fmportant to exendne the Jharacterisei:s oI the subiotl or allue
vial Jdaposits to nota LI thare ave fiue textured waterfale preent anld how taesa
depoaits were formed. 1f possible, these holes could Yo purtitully filled wich
water to daterzminre the rate of sacpase from th. cuploratioun ples {

If conclusious are that the leakaze s oc:urrircg throushout the raseivols,
tha only possible way of egealing the lake lo to pad t'.c flocr of the lalz, ITia
of course raquires borrowing the paddiu; materfal froz ercas sileining tLe iale
aud spreading a dirt pad of 2 feat or mcre {n thickrass 2ersss tae entire lawe
floor. Such remedial procedures have limited ~haunse of tuccess and are 223riy.
However, sealirg of the resorvolr floor by dopreea could ba corsidered, thac {o,
a dirt pad placed for a chort distance upstrecx i the dom, the extent of
being more regulated by the amount of funds available rather than by uny «eo
criteria. Observation as to the success of this pad zould boe =ede for piriaans
a year or more. If padding 1s succeseful and more funds dbeconma avelladbla, rcdﬂ-
tional padding fuvrther unstreum could thern be ronstdered. Over o period of
a lake at lecst partfally successful ccould perhaps bde obtatanc! with using t!
procecure,

James 1. Williwzs

Ceclegist and ;Hiﬁﬁ
Engirecrin: Goolony Sectlion
¥{ssouri Geaolc;ical Survey
August 11, 1370
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INSPECTION PHOTOGRAPHS
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PO LG AND HYDRLULDT SonpaTatonls

¢ . e HES-1 Dam 527wy Version GIoly 27%, Modif =1 D6 B Lrgars
[ AT ; . _ . A
STy o was .3ed to develop inflov and nutflow hedrosarash, and

JUerTOLDINT Antiyies, Jith vidrolodis innats g o) loat:

3. Probusle maximum precipitation 1206 59, nile, JA-moae o
5 27.% Incnes: from dydzonstecraingioal Reporst Moo 3., T
crociditation data awed In the arnalyers of the 1 9o oot - T 0I=var

fragienzy) flood sar provided by tne St Loais Uistrize,

Y. Drainaqge over = 0,72 square nilss = 49 Aoy

T SCS raram~tors:

Lag time = §,1.8 hours !

~
9

[
o]
=

Snil GSroup O o= 1 corce

Loeyoe ON = 38 (AMO IIL. MF ceniitiom

i

75 (AMC 1T, i00~-vr. conidition.

Lag Tine = 2,96 T (5CS Me*+hod . .
CL38)
Tine of Zoncentration (Te) =

whore; T = Troevel zime o7 water {rom brldranlizally mort

distart point to Deint >F

L =

q = flevation diffecence, fect,

2. The princival and emergency svillwav sections consiznt
recpestively of broad-crested, trapezoidal and dish-zhavei sections for

which conventional weir formulas do not apply.
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I
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rorothe varioss dern

yvoand velocity heads (b Y w0 lorerars

using conventional formailas., y

C. Statin lake lswaols oorrecponding to the vacions wlueT por ity ’
compuated as ocitical sidn erivicnd '
V, and the relationnehip boetwoen 1:0
Ticcharge was thus obtaing i, The wrocad.iro
fsnifizant Triction L0023 vooie
Tength of the scillway.
q. The diccharaes Jor the princioa’ and amergzaey gl Teloa Oy
equal elavitions wvere sunmated for entre oa tne Vi oand S owaras, i
3, Tha profile o7 the darm coreco betwoosn S N
ameraonov soillway is irregular and flow over Tannt e
dotermin.d by conventlonzl welr Jroct Lol st o
Tita £or the dar crest proger wore entered into o3rem o~ the

$7, and the 3V cards. The program compaues internalls tuoe Tiow cvor o
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