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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

SUMMARY

Name of Dam: Glen Basler Lake Dam
State Located: Missouri
County Located: Ste. Genevieve
Stream: Tributary to Little Saline Creek
Daiof Inspection: January 29, 1981

Glen Basler Lake Dam was inspected by an interdi!;ciplinary team of
engineersf-pomAndrson Engineering, Inc. of Springfield, Missouri and
Hanson Engineers, Inc. of 7pri-nriea, [i ii The purpose of this in-
spection was to make an assessment of the general condition of the dam withi

respect to safety, based upon available data and visual inspection, in order
to determine if the dam poses hazards to human life or property.

The guidelines used in the assessment were furnished by the Department
of the Army, Office of the Chief of Engineers and they have been developed
with the help of several Federal and State agencies, professional engineering
organizations, and private engineers. Based on these guidelines, the
St. Louis District, Corps of Engineers has determined that this dam is in th(,

high hazard potential classification, which means that loss of life and
appreciable property loss could occur if the dam fails. The estimated dama (
zone extends approximately one mile downstream of the dam. Located within
this zone are four dwellings, one trailer, :;everil barns and a ;he-d.

The dam is in the small size classification, since it is greater than
25 f eet high but less than 40 feet high.

Our inspection and evaluation indicates thait the combined spillways do not

meet the criteria set forth in the guidelines for a dam having the abov size
and hazard potential. The combined spillways will pass 11 percent of tho
Probable Maximum Flood without overtopping. The Probable Maximum Flood is:

defined as the flood discharge that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions that are
reasonably possible in the region. The guidelines require that a dam of small
size with a high downstream hazarfpotential pass 50 to 100 percent of the
PMF. Considering the low height bf the dam (26 feet) and the small storaj-e

capacity (41 acre-feet) 50 percent of the PMF has been determined to be, the
appropriate spillway design flood. The 100-year flood (1 percent 1,rnhabiltv

flood) will overtop the dam. The 1 percent probability flood is one thait 1 a

a 1 percent chance of being exceeded in any given year. The 10 year flood

(10 percent probability flood) will not overtop the dam. The 10 percent
probability flood is one that has a 10 percent chance of being exceeded in any
given year.



The embankment was in good (, idition. Def icin< ces " visually r-serv~d
by the inspection team were: (1) No wave protection on the up.stream face;
(2) principal spillway outlet channel slab was undormined; (3) slough area on
left side of principal spillway outlet channel; (4) wood debri; t end
c principal spillway outlet channel.

Another deficiency was the lack of seepage ind -;t,ib1 tv analyis lr.,rs.

It is recommended that the owner:; take the nef;:;lay tn in; tio

to correct the deficiencies reported herein. A Ieltii eI Jd cus:;or of
these deficiencies is included in the fo11owi- repo t

St :-n L. Bay .Bay 1L

Anderson Engineering, Inc. _

Tom R. Beckley, P.T.---.
Anderson Engineering, Inc.--

Dave Daniels, P.E.
Hanson Engineers, Inc.

Gene Werlepny, 1P.T7.
Hanson Engineers, Inc.

I a n



AERIAL VIEW OF LAKE AND DAM
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SECTIO I P- ROJECT INIVIIRMA'Ho

1.1 GENERAL:

A. Authority:

Thie Natijonal D)am Inspection Act, P11 ic 1 , >w

of t he Army, through the Corp., of Ellg i neer: ;117 tia *~';'r -
inspect ion of dams throughout the Uited a 'mr;a I it:

-.Louis District, Coteps of Engineers, D!i r 0 t m s J1r"ts
af ety inspect ion ')e made_ of <le1(n Ilasler] mI -. 'i,

M iS sour T

B3. Purpose of Inspection:

The purpose of the intlpeCtionl was to make 11) !1!(,5iet oiC
conli tlon of the dam with respect to safety, Iuj tmI.IIV t.l .
v isua 1 inspection in order to determine if thme daici hir, Isil t

life or property.

C. Evaluation Criteria:

Criteria used to evaluate the diam werk furi li by 1.\ lhc'J mmn
-lpArm,,y, Office of the Chief of Engineers-,,'Eenm ie ud i

-afety Inspection of Dams, Appendix D." The-:e _-iidoeliios; wore Ji'
with the help of several federal agencies -ind Mi lysttaen ,aI **

engineering organization, and private egne;

1.2 DYR PTTOF O PROJIECT:

A. Beccrlt o f 141-m and Ap:)urtoiennes,,

GIln Diasler Lake Dlarn is an earth fill raar ireIit V.

h i. 'h an, 320 feet long, at tiie crest . The0 1ppulr10 ant W-ere on O iv]',; a,'
2inch dia3meter CM? Tprincipal soiliway pipes, on, 24 iinchdim-a

nrergerr-y spillway pipe, and a 2 inch dianeter te ldew ltevinj-; 1 .

~mtnkient~'hmt of Ap pond 1: A shfows- a plani, ri mdty a!c

B. Lo0cation:

The dam is located in the southeast part- of ( Genevie-Vt'~ait;
Missouri on a tributary of Little Saline Creek. 'Ilme damn and! _l ikeit'3r withiin
the Minnith, Missouri 7.5 minute quadrangle sheet (Lctioii q, R 0 i
la.tatuide 37' 50'; longitude 3 0' 03.7'). Sheet 2 of Appendi:- A dIia)ws t!.-
seneral vicinity.



C. Size Classification:

With an embankment height of 26 feet anid ,ii< :;l r ci'' Cimi, V 1 -/ ,,I
approximately 41 acre-feet, the dam is in the sm 11 z, ',ia:'c'y

guidelines state that an embankment over 25 fot h 1ih but 1, . ,i W .
high is in the small size category.

D. Hazard Classification:

The St. Louis District, Corps of ting ner: ; (,: 1 ,l.1 . i i i I:, :
is in the high hazard potential classi ficItion. 'lho ,;t !!:I'll .d l!:1 jc, .,)rl.
extends approximately one mile downstram o I1 ,, Im. ,o miI.I
zone are four dwellings, one trailer, .evertl !)armnf;, .n,l - :lied. C,

within the damage zone were verified by the ln:;poct-ior, te n in I Fi -iI.

E. Ownership:

The dam is owned by R. Dale Murphy.
The owner's address is Star Route i, St. M.-rys, M6;oiri 63(73

F. Purpose of Dam:

The dam was constructed primarily for recreaton.

G. Design and Construction History:

The dam was constructed in 1972 by Floyd 2 LI ,an:; of Sta , >' 1,
St. Maryjs, Missouri. All of the constructi in hi itorty w.; o , , .,
Mr. -3len Basler of St. Marys , Missouri (315- (53-'/?( I) l , ,w.. , , ,

when the dam was con"tructed. Mr. Bade r ; ttlt ti!t- I;,;:,-,.
imately 12' wide and 10' deep was cul 1own ini c v r lid ',:- L,. '.

c lay.

The material for the embankment came fro!: th, lake r,. .. ,
that better clay was utilized on the front (I;mlp:,I ) 2:lope. -A i VI.t
Compaction of the embankment was ccomplished 1b, a bul-doer an >'va; qr.

No unusual conditions were encountered tirinp dr ,- I-,.
Mr. Basler said that the dam was built with two 25 inch pri cci al I h:c ]t.,v
,ipes and the emergency spillway was a small t- rth channel a- t h., he t I
_of th- lam. In 1973, a 24 inch diameter CMI* wa ; installed as
s:,illway in place of the earth channel. In 1 374, in addil iona 1 24 , h 'i
C.1 was added to the principal spillway.

Mr. Basler said he was not aware of any seepagTe.

H. Normal Operating Procedures:

Water level is controlled by rainfall, runoff, transpiration, eva-

poration, seepage, overflow through uncontrolled spil]way pipes and with-
driwal through the valved dewatering pipe.

-2-



1.3 PERTINENT DATA:

Pertinent data about the dam, appurtenant work:;, ind rt-::rvotr -ir p nrd
in the following paragraphs. Sheet 3 of Ap, end ix A pr- ,;,nt t -j 1;p1, .,,

and typical section of the embankment.

A. Drainage Area:

The drainage area for this dam, as obtained irom I1e .i.c. ;',,,.
is approximately 115 acres.

B. Discharge at Dam Site:

(1) All discharge at the dam site is through uncontrolled -. i llwayv.

(2) Estimated Total Spillway Capacity at Maximum lool (Top of 1)am - El.
65 cfs.

(3) Estimated Capacity of Principal Spillway: 60 cfs.

(4) Estimated Capacity of Emergency Spillway: ') rfs.

(5) Estimated Experience Maximum Flood at Dam Site: Unknown.

(6) Diversion Tunnel Low Fool Outlet at Pool El(evation: AJ't Apli a, Ie.

(7) Diversion Tunnel Out let at Pool LEleva i~on: 7Jot A;+11i .ie.

(8) Gated Spillway Capacity at Pool Elevation: Not Applicahie.

(9) Gated Spillway Capac i ty at Maximum Pool 1]LvtJti(n: NOt: Apit 1 (-!)I

C. Elevations:

All elevations are consistent withn n assumed mrln ; ;1 lev-l ,lova! lon

of 541.0 for the invert of the east principal sp11 way pip,. (et 1 mr, od fro:
quadrangle map).

-3-
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(1) Top of Darn: 544. ft., M1,

(2) Principal Spillway Cre:;,t : Y41. 0 F t .1, MS

(3) Emergency Spillwav Crest: C,)43. 3 ft., M ,I

(4) Principal Spillway Pipe Invert at ul: 5'.Sf.,!;

(5) Streambed at Centerline of Darn: 5 19 .0 ft., 1-1 .

(6) Pool on Date of Inspection: 537.7 fi-., -1''

(7) Apparent High Water Mark: 5141. 5 ft ., M89L

(8) Maximum Tailwater: No Applicable

(9) Upstream Portal Invert Diversion Tunnel: Not ATpic,11ble

(10) Downstream Portal Invert Diversion Tunnell: NJot Apial

D. Reservoir Lengths:

(1) At Top of Dam: 500 ft.

(2) At Emergency Spillway Crest: 480 ft.

(3) At Principal Spillway Crest: 440 ft.

L. Storage Capaci ties:.

(1) At Top of Dam: '41 acre-ft.

(2) At Emeriency Spillwav Crest: 36 acre-ft.

(3) At Principal Spillway Crest: 28 acre-ft.

F. Reservoir Surf-ace Aroas:

(1) At Top of Dam: 4.3 acres

(2) At Emergency Spillway Crest: 3. 8 icre:s

(3) At Principal Spillway Crest: 3.0 acres



C. Dam:

(1) Type: Rolled Earth

(2) Length at Crest: 320 ft.

(3) Height: 26 ft.

(4) Top Width: 12 ft.

(5) Side Slopes: Upstream varies 3.1 Ii on IV to 1.4 H IV;

Downstream, varies 2.3 H on 1V to 3.2 }1 orn IV.

(6) Zoning: Apparently homogeneous

(7) Impervious Core: None

(8) Cutoff: KeV Trench Approximately 10 Ft. Into 'lav

(9) Grout Curtain: None

H. Diversion and Regulating Tunnel:

(i) Type: Not Applicable

(2) Length: Not Applicable

(3) Closure: Not Applicable

(4) Access: Not Applicable

(5) Regulating Facilities:

I. Spillway:

1.1 Principal Spiliway:

(1) Location: Station 0+17, West End of Dam.

(2) Type: Three 24 Inch Diameter CMP

(3) Upstream Channel: Fairly Clear With Two Fences In ['Font of Spi]lwav

(4) Downstream Channel: Earth Cut Channel in L(-tt Abutmenl Witlh cnrroi,
Apron In Initial Portion.

S, ,, ... ..- 5- -I



1.2 Emergency Spillway:

(1) Location: Station 3+45 Near East End of Dam

(2) Type: 24 Inch Diameter CM'

(3) Upstream Channel: Clean

(4) Downstream Channel: Open, Discharges Into Agricultural Field.

J. Regulating Outlets:

There is a two inch steel dewatering pipe located at station I+25.
The pipe is controlled by a valve at the downstream end of the pipe.

-6-



Sc'IUION 2 ENG INIEN INCN DA 'A

2.1 DESIGN

There were no design calculations or eniIneving drawings pre),jreod for t:!s,
dam. No documentation of construction ins pection records were aviilal~e. ihore
are no documented maintenance data.

A. Surveys:

No pre-construction or post-construction surv,'v data wore available.

Sheet 3 of Appendix A presents a plan, profile, and cross section of the
dam from survey data obtained during our site inspection. The invert of the
east principal spillway pipe was used as the site datum. The mean sea levl
elevation of 541.0 for our site datum was estimated from the- Minnil:h, Missouri
7.5 minute quadrangle sheet.

B. Geology and Subsurface Materials:

The site is located along the eastern edge of the Ozarks g-eolozic rep ion

of Missouri. The Ozarks are characterized topographically by hills, platem .,
and deep valleys. The mo-t common bedrock types are dolomite, sandstone ar,!
chert. The "Geologic Map of Missouri" indicatvs that the bedrnck in the
site area consists of the Jefferson City, Cotter, Powell, and Emilhvillo
formations. The Missouri Geological Survey Office indicates t-hat 1 he hedcic
at the site is probably of the Jefferson City formation. The Jofferscn fi .',

formation consists of light brown to brown, medium to finely crytallne
dolomite and argillaceous dolomite.

The "Geologic Map of Missouri" indicates several normal faults wh h

the site area. The site is located in seismic zone 2 (moderate dansee se,)
but is close to the boundary of sone 3 (major damape zone see Sheet 3

Appendix B).

The soils are of the Union-Ful lerton-McGirk [;oil Association ini1i i-

developed from thin loess deposited over woathered material from hoern;
dolomite (see Leossial Thickness Map, Sheet 2 of Appendix B). Aut er ]releo{ : 7
the embankment indicate the soils to be brown clayey ;ilts (Ml).

C. Foundation and Embankment Design:

No foundation and embankment design information was available. Seepa,"
and stability analysis apparently were not performed as required in ihe Cpr.
of Engineers guidelines. Mr. Glen Basler the previous owner indicated h-l i

core trench, 12 feet wide and 10 feet deep was excavated to a clay bse. All
embankment fill material was obtained from the lake bed area.

-7-
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D. Hydrology and Hydraulics:

No hydrologic and hydraulic design compulAt ions are avilj1hI for, t it
dam. Based on field measurements of spillway dimens;i,)rr and femhanknrlt
elevations and the watershed area, lak . area in,] -t or ),p data from [1.
quadrangle sheets, hydrologic analyses usinw ].S. Army Corps of }nginer,r-;
guidelines were performed and appear in Appendix C.

E. Structure:

There are no structures associated with thl!s dm.

2.2 CONSTRUCTION:

No construction inspection data are available.

2.3 OPERATION:

Normal flows would be passed by the three 24 inch diameter CMP principal
spillway pipes and the 24 inch diameter CMP emerg(ecV :spiliway.

2.4 EVALUATION:

A. Availability:

No engineering data, seepage or stability analyses, or construction l:t

data was available.

B. Adequacy:

The engineering data available were inadequate to make a de1,cji]id
assessment of the design, construction, and operatlion of Ibis otre inrel.

Seepage and stability analyses comparable to the re(quirements of he "Pr'mr.nn.

Guidelines for Safety Inspection of Dams" were not ivailable, which is rorsidre']

a deficiency. These seepage and stability analyses should he performd for
appropriate loading conditions (including earlhquak loads) a-d TV dea 71i!,r

of record.

C. Validity:

To our knowledge, no valid engineering dta t On tih d(sign or 'onFr,, VrTj

of the embankment are available.



SECTION 3 VISUAL INhSPECTION

3.1 FINDINGS:

A. General:

The field inspection was made on January 29, 1981. The inspection team

consisted of personnel from Anderson Engineerinp, Inc. of 2pringfiold, Missouri
and Hanson Engineers, Inc. of Springfield, Illinois. The, team i meher-s wer.-:

Steven L. Brady - Anderson Engineering, Inc. (Civil Fngineer)
Tom R. Beckley - Anderson Engineering, Inc. (Civil Engineer)
Gene Wertepny - Hanson Engineers, Inc. (Hydraulic Engineer)
Dave Daniels - Hanson Engineers, Inc. (Geotechnical Engineer)

Photographs of the dam, appurtenant structures, reservoir, and down-
stream features are presented in Appendix D.

B. Dam:

The embankment appears to be in good condition with grass cover nnte! on
the upstream and downstream slopes of the embankment. The 12 foot wide cres't
of the embankment has a graveled access road across it. The embankment
was constructed fairly straight and the vertical alignment was such that
the middle of the embankment was approximately h feet lower than the
ends.

The slopes of the embankment were relatively constant. Tie ups tram
slope varied from 3.1 II on IV to 3.4 11 on IV and the downstream sloe)
varied from 2.3 H on IV to 3.2 H1 on iV. No surface crackin, of the
embankment was noted. Both slopes of the embankment were grass covered
and clear of brush and trees. No riprap was noted and an erosion bench
was evident at normal water line. No sloughs, animal holes, or seepage
were noted on the embankment.

The upper portion of the outlet channel of the principal spillwav

is lined with a concrete slab. The slab is about 25 feet long and 15
feet wide. It appears that brick has been dumped just downstream of the
concrete slab. The slab is undermined at the end. The ojtlet channel
is a cut trench in the left valley wall. There is a slough area on the
left side of the outlet channel just downstream of the concrete apron.
The slough is about 15 feet wide at the top and fairly shallow. There
is also some wood debris at the end of the outlet channel.

There is a 2 inch steel dewatering pipe through the dam at station
11-25 with a valve at the downstream end. There is a small area of
cattail growth just beyond the watering pipe outlet. No seepage was
noted.

The emergency spillway pipe discharges into an agricultural field
downstream of the dam. No erosion was noted in the outlet area.

-93



Shallow auger probes of the embankment indicated the embankment so;M to
consist of a brown clayey silt (Unified Soil Clas:siFication Sys;tem of ML,).

No instrumentation (mornuments, piezometers etc.) was; observed.

C. Appurtenant Structures:
C.1 Principal Spillway:

The principal spillway consisted of three 24 inch diameter CMI' pi,'.
The inlet was fairly clear except for 2 fences that acted as fish ,cre-n:;.
The outlet was over a concrete apron and through an earth cut chinnel.
and wood debris are in the channel. A slough exists on the left wall of
the outlet channel. A 2 inch steel dewatering pipe ru:c; through the dam it
station 1+25.

C.2 Emergency Spillway:

The emergency spillway consists of a 24 inch diameter CMP pipe located
at the east end of the dam. The emergency spillway discharge channel is
into an agricultural field.

D. Reservoir:

The watershed is primarily wooded with moderate slopes. No significant
erosion or sloughing was noted. No significant sedimentation was noted
and it is not considered to be a problem.

E. Downstream Channel:

The downstream channel is well defined and it is lined with Irnush and trees.
The side slopes are gentle to moderate.

3.2 EVALUATION:

The embankment is in good structural condition. The lack of wave
protection could cause continued erosion of the upstream face with time-.
The slough in the principal spillway outlet channel could wors'en and
seriously affect the capacity of the channel.

Because the 2 inch diameter pipe valve is located on the downstream side,
of the dam, the full head of water impounded by the dam is acting
entirely through the dam. The area around the pipe outlet should be
periodically inspected for seepage which might indicate a leak or rupture of
the pipe and could eventually initiate a piping failure through the
embankment.

-10-
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SECTION 4 OPERATIONAL PROCEDURES

4.1 PROCEDURES:

There are no operating facilities. The pool is normally controlled by

rainfall, runoff, and the capacity of the uncontrolled spillways.

4.2 MAINTENANCE OF DAM:

The embankment is clear of trees and brush, so it is evident that some

maintenance is done.

4.3 MAINTENANCE OF OPERATING FACILITIES:

No maintenance information was obtained on the 2 inch dewatering

pipe. The valve and pipe should be inspected and maintained on a re-

gular basis.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

The inspection team is unaware of any existing warning system for this dam.

4.5 EVALUATION:

The lack of rip-rap on the upstream face of the dam and the principal

spillway outlet channel slough could become serious problems if not cor-

rected. A regular program of maintenance should be established.

-11-



J;ECTI N IfYDIA;L[/iY'.!C I

5.1 EVALUATION OF FEATURE,:

A. Design Data:

No hydrologic or hydraulic design computaton:; for thi:; dam w',.,, ova' ,hjI.

B. Experience Data:

No record of rainfall, runoff, dischare, or reso-rvoir zi_,3. lati wr,
available for this lake and watershed. Mr. Balev indicated that the ,:7:X::.::i
water level in the lake occurred shortly after the dam was built in early 1 73.
Some water passed over the emergency spillway chnneL at existed 11 rh,j" :1,

C. Visual Observations:

The principal spillway pipes appear to be in (good conditios1. The

upper portion of the outlet channel is lined with i concrete sla.. Ero:icn
has occurred at the downstream end of the fliuin:,, caus ing underm in!inc
of the slab. Bricks have been dumped in the eroded irea to stop -he
erosion. Some debris and wood are also presenl i tlhis area. A V]'h

exists in the left wall of the outlet channel. The0 out let channel ,rotert
the embankment for spillway discharges. The downstream hannol is ,vrprc,.
with brush and trees. The emergency spillway discharge}:: ,rfe inlo an -ss:-

cultural field and away from the embankment.

D. Overtopping Potential:

The hydraulic and hydrologic analy:'es (Nusire t- 11 .Z. Army ,," ofI
Engineers guidelines and the HEC-l computer irogrim) wert- hosed on:

(1) a field survey of spillway dimensions and embankment elt ovationm; 11,1

(2) an estimate of the reservoir stor aje and the, pool an dnainage .mr.a;

from the Minnith, Missouri 7.5 Minute U.,.a.:. qua,] sheet.

Based on the hydrologic and hydraulic .riaLy:-i-: precented i- At , ;

the combined spillways will pas, 11 percent of tho 1rohable .1axi-In o,.
The Probable Maximum Flood is defined as the flood dis;charge that i v.he
expected from the most severe combination of critical meteorologic anj

hydrologic conditions that are reasonably possible in the region. T"i, i,. ::i-
mended guidelines from the Department of the Army, Office of the Chief- -r
Engineers, require that this structure (small. size with high downstream
hazard potential) pass 50 percent to 100 percent of the PMF, without ov,,-
topping. Considering the low height of the dam (2f, feet) and the small

storage capacity (41 acre-ft.) 50 percent of the PMF has been determined to
be the appropriate spillway design flood. The o.pillways will not pass ai
1 percent probability flood without overtopping, the dam.

Application of the probable maximum precipitation (PMP), minus tos;,:
resulted in a flood hydrograph peak inflow of 2G330 cfs. For 50 perren
of the PMF, the peak inflow was 1310 cfs.

-12-
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The routing of 50 percent of the PMF thvou.l the (p11.1w, iu .ril dci,,i i i, i j t,'c;
that the dam will be overtopped by 1.5 ft ait eIk.vit!on 40. The duritior if
the overtopping will be 6.75 hours, and the maximlrn outflow will ho i l0 f2 .
The maximum discharge capacity of the spillw.ays 1i. ib cf.s. The rrnl, irj , of
the PMF indicates that the dam will be overtopped [ ' 2.3 ft at elevalir<,i i .
The maximum outflow will be 2570 cfs, and the du'dtion of ovetoppirT,, 'will !,,f
10.2 hours. Overtopping of an earthen embankment could cause serilous. Crrc ior)
and could possibly lead to failure of the structure.

-13



SECTION (, STRUCTURAL ';TABI,!TY

6.1 EVALUATION OF STRUCTURAL STABILITY:

A. Visual Observations:

Observed features which could adversely affect the ctrnj curdll :il

of this dam are discussed in Sections 3.1.B and 3.2.

B. Design and Construction Data:

No design and construction data for the foundation and embankment were

available. Seepage and stability analyses comparable to the requirement's

of the guidelines were not available, which constitute: a deficiency sums
should be rectified.

C. Operating Records:

No operating records have been obtained.

D. Post-Construction Changes:

The original emergency spillway channel was replaced by 24 inch ,avxe,

CMP in 1973 and an additional 24 inch diameter CMI was added to thcIi pr nc!T;,

spillway pipe in 1974.

E. Seismic Stabilitv:

The structure is located in seismic 'zone 2 Ir whichI the ,, ildelin,s 51

a moderate damage potential. It is recomm(,ndd thit the proscril-d 550 J

for this zone be applied in stability analyses prrform(,I For lh" (Lim.

-14-
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SECTION 7 A'1TS MLN' IiML)lA, EVA JTVP':

7.1 DAM ASSESSMENT:

This Phase I inspection and evaluation ,should :lot 1,- c .iir,, a_

being comprehensivu since the ,cope of work colitr,'te'l or .; I j i,

detailed than would be required for a.in indepth ,vl', jtion of- ian:.

Latent deficiencies, which might be detected by a iotaliy onir,,."re

investigation could exist.

A. Safety:

The embankment was in good condition. Sevrl tems wer noted

during the visual inspection which should I)e nvesttated further,

corrected or controlled. These items are: (1) No wave prot'tion on

upstream face; (2) principal. spillway outlet slab is undermined; (3)

slough area on left side of principal spillwa, outlet channoel; (1) wood

debris at end of principal spillway outlet channel.

Another deficiency was the lack of seepage and slab rity anales

records.

The dam will be overtopped by flows in exce;ss of 31 percent of the

Probable Maximum Flood. Overtopping of an eartheiT er barOmt eouI I

cause serious erosion and _.oulcd po:ssiblv lei, , ilire , f , r,' ,ur1.

B. Adequacy of Information:

The conclusions in this report were )ao_" oil review of the iforraio::
listed in Section 2.1, the performance history/ a, re Lated Lv ohhere an]
visual observation of external conditions.

The inspection team considers that these lit:a -r, :ufficient to

support the conclusions herein. Seepage and stabi litv .al\sos ceat-ir mUl.
to the "Recommended Guidelines for Safety Inspection of Dams" wore lot

available, which is considered a deficiency.

C. Urgency:

If the deficiencies listed in paragraph A are nt 'orrtete,, .md if
good maintenance is not provided, the embankment ('ondition wil detrinrit-,.

and possibly could become serious in the future. The item recommend ,d ir
7.2 A should be corrected promptly and the items l Ntd in parararl 7.9
should be pursed without undue delay.



_I

D. Necessity for Additional inspection:

Based on the result of the Phase I inspect ion, no add it ioiia I rmpc t Ti,Ji

is recommended.

E. Seismic Stability:

The structure is located in seismic zone 2. An earthquake of thi:; niuk
would not generally be expected to cause severe structural damage to a well

constructed earth dam of this size. However, it is; recommended that tho pr-
scribed seismic loading for this zone be applied in any stability analy:
performed for this dam.

7.2 REMEDIAL MEASURES:

The following remedial measures and maintenance procedures are recomrmnded.

All remedial measures should be performed under the guidance of a professioI-il
engineer experienced in the design and construction of dams.

A. Alternatives:

(1) Spillway size and/or height of dam should be increa-,e' lo pa;, . ,

of the PMF. In either case, the spillway should be protected tc ;1,1v, :

erosion.

B. 0 & M Procedures:

(i) Seepage and stability analyses comparable to the requirpment, of
recommended guidelines should be performed by An enrginoer n×pri

in the construction of dams.

(2) A detailed inspection of the dam should be made periodically by ii,

engineer experienced in the design and construction of dams. Recor,'.
of all inspections and maintenance performed should he kept.

(3) Wave protection should be provided for the upstream face of the (am.

(4) The slough area in the left wall of the outlet channel shouli 1e
repaired.

(5) Principal spillway outlet concrete slab should be repaired.

(6) Debris in outlet channel of principal !.piilway should h~e rei-moved.

(7) The 2 inch dewatering pipe valve at the downstrear toe should 1.' o rvr
periodically and maintained.

-lb-
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APPENDIX C

HYDROLO3GIC AND HYDRAULIC A&IALYSIS

To determine the overtopping potential, flood routings were
performed by applying the Probable Maximum Precipitation (PMP) to a
synthetic unit hydrograph to develop the inflow hydrograph. The inflow
hydrograph was then routed through the reservoir and spillway. The
overtopping analysis was accomplished using the systemized computer
program HEC-l (Dam Safety Version), July 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers, Davis,
California.

The PMP was determined from regional charts prepared by the
National Weather Service in "Hydrometeorological Report No. 33."
Reduction factors were not applied. The rainfall distribution for the
24-hour PMP storm duration was assumed according to the procedures
outlined in EM 1110-2-1411 (SPD Determination). Also, the 1 percent
chance probability flood was routed through the reservoir and spillway.
St. Genevieve, Mtissouri rainfall distribution (5 min. interval - 24
hours duration), as provided by the St. Louis District, Corps of
Engineers, was used in this case.

The synthetic unit hydrograph for the watershed was developed by
the computer program using the SCS method. The time of concentration
was estimated using the Kirpich formula. This formula and the
parameters for the unit hydrograph are shown in Table 1 (Sheet 4,
Appendix C). The time of concentration was also verified from velocity
estimates for the average slopes of the watershed and the main channdel
(Design of Small Dams, page 70, 1974 Edition).

The SCS curve number (CN) method was used in computing the
infiltration losses for rainfall-runoff relationship. The CN values
used for the antecedent moisture conditions (AMC), and the result from
the computer output, are shown in Table 2 (Sheet 5, Appendix C).

The reservoir routing was accomplished by using the Modified Puls
Method assuming the starting lake elevation at normal pool. No
antecedent storm was routed in order to determine the starting
elevation. It was assumed that the mean annual high water elevation
corresponds with the normal pool elevation. The hydraulic capacity of
the spillway was used as an outlet control in the routing. The
hydraulic capacity of the spillways and the storage capacity of the
reservoir were defined by the elevation-surface area-storage-discharge
relationships shown in Table 3 (Sheet 5, Appendix C).

Sheet 2, Appendix C



The rating curve for the spillways (see Table 4 Sheet 6, Appendix
C) was determined assuming pipes with entrance and outlet control, and
using charts from the U. S. Bureau of Public Roads.

The flow over the crest of the dam during overtopping was
determined using the non-level dam option ($L and $V cards) of the
HEC-l program. The program assumes critical flow over a broad-crested
weir. The lowest elevation of the crest of the dam, obtained from
survey measurements, was assumed as top of dam elevation.

A sumimary of the routing analysis for different ratios of the KIF
is shown in Table 5 (Sheet 7, Appendix C). The result of the routings
indicates that the spillway will pass the 10 percent probability flood
without overtopping the dam. The 1 percent probability flood will
cause overtopping of the dam.

The computer input data, a sumnary of the output data, and a plot
of the inflow-outflow hydrograph for the PMF are presented on Sheets 8,
9, and 10 of Appendix C.

Sheet 3, Appendix C



TABLE I

SYNTHETIC UNIT IIYDROGRAPII

Parameters:

Drinauge Area (A) 0.18 s-~ ni Ie
Length of Watercourse (1) 0.44 miles
Difference in elevationl (11) 100 ft
Time of concentration (Tc) 0.17 hrs
Lag Time (Lg) 0. 10 lirs
Time to peak (Tp) 0.14 1hrs,
Peak Discharge (Qp) 620 oh-;
Duration (D) 5 m

Time (Mi) s I~~crc (cIz f) *)

0 0
5 394

10 583
15 256
20 100
25 38
30 15
35 6
402

()From the computer output

FORMULA USED:

Kirpich Formula.

11.9 L 3  0 .385 From Californ ia Culvert s Practice, Cal Ii frn i;t
Tc = ( a-) Highways and Publi.c Works, September , 194.

Lg = 0.6 Tc

Tp = Di + Lg

Qp=484 A.Q Q Excess Runoff I inich
Tp

Sliee1 4 , Appendix C



TABLE2

RAINFA-LL--RUN-OFF-I' V-ALUES

Selected Storm Event Storm Duration Rainfall RunOf f Luo
________ __(Hours) (Inches)0 (1jhs) (1 Inc bin)

PMW 24 314.1 '32.1 2I.o

1% Prob. Flood 24 7.1 4) .. I

10% Prob. Flood 24 5.0 2).3 2.7

Additional Data:

1) Soil Conservation Service Soil (Group G
2) Soil Conservation Service Runoff Cuirve' CN =85 (AMC [11) lur- Liw P1-
3) Soil Conservation Service Runoff Curve CN =71 (AM1C 11) ior tieL

I percent probability flood
4) Percentage of Drainage Basin Impervious 5 purcet~i

TABLE 3

ELEVATION, SURFACE AREA, TORAGE AND U ISCIIARGF, RE1--LAT LO-NS"i I 'S

Lake
Elevation Surface Lake Storage Spillway
(feet-MSL) Area (acres) (acre-ft) IDischa r~e(L,

519.0 0)
*541.0 3.0 28 0

**543.3 3.8 36 42
***544.5 4.3 43 05

550.0 6.3 70 138
560.0 10.0 -

*Picplsila rs lvto
*Emrncya spillway crest elevation

***Top of dam elevation

The above relationships were developed using data from the USGS
Minnith, Missouri 7.5 minute quadrangle map with a 20 ft contour
interval, and the field measurements.

Sheet 5 , Append ix C



TrABLE 4

-SHLLWAYS -RATING C-UR-V-E

Reservoir Pr inc ipal Emergency Total.
Elevation LLH-lxw _Spiil..ly schar~

*541.0 0

542.0 1i LI

543.0 30 -30

**543.3 42 0 42

544.0 48 3 51

****544.5 60 5 65

545.0 06 9 75

546.0 78 16 94

547.0 84 21 105

548.0 93 24 117

550.0 108 30 138

*Principal spillway crest elevation
**Emergency spillway crest elevation

***Top of dam elevation

Method Used: Charts for corrugated-metal pipe (n =0.024) withI entranice.
and outlet control from the U.S. Bureau of Public Roads.

Sheet 6, Appendix C
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TABLE 5

-RESULTS OF FLOOD- ROUTI-N;S

Ratio Peak Peak Lake Ttl ;11Pak Dt-pth

of in f low E-levait ion Storagc OLt. flIow ([1L)

PMF (Cfs) (f t, MSL) (aicre-fIt f (cs) over Top

0 *541.0 28 (0

0.10 263 544.4 ,41 63 (

0.15 394 545.0 4 4 2300.

0.20 525 545.3 45 435 0.8

0.25 657 545.5 46 559 1.0

0.30 788 545.6 47 683 1.1

0.40 1,051 545.8 48 947 1.3

0.50 1,310 546.0 49 1,210 1.5

0.75 1,970 546.4 51 1,886 1.9

1.00 2,630 546.8 53 2,570 2.3

The percentage of the PMF that will reach the top of the damn is~ about 11 I)L-rcent.

*Principal spillway crest elevation

Top of dam elevation =544.5

Sheet 7 , Appenidix C
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L [ST OF PHOTO(IRAI'W'i

Photo No. Description

1 Aerial (looking South)

2 Crest of Dam (looking West)

3 Crost of Dam (looking East)

4 Upstream Face of Dam (look in !U,-t)

5 Downstream Face of Dam (looking -outhwest)

6 Reservoir Watershed (lookin. Sru Sea ;t )

7 Principal Spillway Inlet Area

8 Principal Spillwav Inlet Area

9 Undermining of Principal .2Dillwv
Concrete Slab

10 Principal Spillway Outlet Charnel

11 End of Principal Spillwav Out-t ('-iharinel

12 2lIoiig in Ou)t lot ('haine I W

13 Downstream Channel

14 i W-tern) Pipe Valve

15 Discharge End of Waterinf Y'5r,

16 Emergency Spillway Inlet Arei

17 Emergency Sniliwav Outlet Are,

18 Downstream Hazard Yeaiture

19 Downstream Hazard Feature

20 Downstream Hazard I',"a ure

:;heet I of Ant! )
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PHOTOGRAPHIC INDEX

A /f.ANDERSON GLEN BASLER LAKE DAM
ILE ENGINEERING, INC. STE. GENEVIEVE COUNTY, MISSOURI

730 N BENTON AVE. S SPIgNGFIELD. MO. 65002 MO. 1. D. No. 3 138 2
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