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SUBJECT: W. G. Feinup Lake Dam Phase I Inspection Report
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

% Name of Dam: W. G. Fienup Lake Dam

‘ State Located: Missouri

b County Located: St. Louis

3 Stream: Tributary Bonhomme Creek
e Date of Inspection: 8 June 1978

<

o ~

PO VOR Sy

The Fienup Lake Dam was visually inspected: by engineering personnel of
! the office of Horner & Shifrin, Ime., COnsulting Engineers, St. Louis, Missouri.
.~ The purpose of thé inspection was to assess the general condition of the dam
} with respect to safety and, based upon this inspection and available data, de-

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

Based on a visual inspection, the present general condition of the daa is

considered to be satisfactory.

The following deficiencies were noticed during

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

gafety and future operation of the dam:

1. Several small trees exist on the upstream slope near the west abut-

ment of the dam.

lake seepage that could develop into a piping condition.

1. At the time of the inspection, the grass on the downstream slope was

on the order of 30-inches high.
to a8 height that provides cover for burrowing animals or hinders
inspection of the dam.

3., The pump used to provide lake make-up water was reported to be with-

Without

a spillway or other means to ensure lake surface elevation, there

'/ out a means of preventing pump flow on a continuous basis.

exists the possibility of overtopping the dam due to continued
pumping.

The tree roots may, in time, provide a pathway for

Grass should not be allowed to grow
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The fact that the impoundment has no spillway for relief of lake surcharge

. is considered a serious safety defect. Without means of relieving surcharge, 1

i there exists the potential for overtopping the dam. According to the criteria ’
§ ; set forth in the recommended guidelines (see text) the spillway design flood P
{ i ) for this dam, which 18 classified as intermediate in size and of high hazard
; ' ’ potential, is specified to be the Probable Maximum Flood (PMF). The PMF 1is
3 1 the flood that may be expected from the most severe combination of critical 1
B K meteorologic and hydrologic conditions that are reasonably possible in the
¥ ‘. region. Results of a hydrologic/hydraulic analysis indicated the dam will be

overtopped by a storm of PMF magnitude; however, with the lake at normal pool
level (elevation 528.0), there is sufficlent storage available to contain the
runoff resulting from the 1 percent chance (100-year frequency) flood. The 1
j ; length of the downstream damage zone, should failure of the dam occur, is

estimated to be 3 miles.

A review of available data did not disclose that seepage and stability
l analyses of the dam were performed. This is considered a deficiency and
should be rectified.

: It is recommended that the owner take the necessary action, without

delay, to correct the deficiencies and safety defects reported herein.

: 5 Albert B. Becker, Jr. '
" P.E. Missouri E-9168
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
W. G. FIENUP LAKE DAM - ID NO. 10488

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. National Dam Inspection Act, Public Law 92-367, dated
8 August 1972.

b. Purpose of Inspection. The purpose of this visual inspection was to

make an assessment of the general condition of the dam with respect to safety
and, based upon available data and this inspection, determine if the dam poses

a hazard to human 1life 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. Description of Dam and Appurtenances. The rfienup Lake Dam is an

earthfill type embanlkment rising approximately 71 feet above the original
stream bed. There is no spillway to govern the level of the lake, nor is
there an outlet pipe to dewater the lake. A natural topographic saddle, with
the low point approximately 0.2 foot lower than the minimum elevation of the
dam crest, exists near the upstream end of the lake at the east side. At
normal pool, the lake occupies approximately 28 acres. Normal pool was as-
sumed to be elevation 528,0 since, according to the owner, this level is the

desired lake surface elevation. A pump is used to provide lake make-up water
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from nearby Caulks Creek when the lake surface lowers to an undesirable
level. The lake and dam are privately owned. A plan of the lake and dam area

is shown on Plate 2.

b. Location. The dam and lake are located on an unnamed tributary of
Bonhomme Creek, approximately 2 miles west of Chesterfield, Missouri, in St.
Louis County, as shown on the Regional Vicinity Map, Plate 1. The dam 1is
located in U.S. Survey 125, Township 45 North, Range 4 East, immediately
upstream of the Chicago-Rock Island and Pacific Railroad Company's main line

track.

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

of the dam and storage capacity is categorized as intermediate. (Per Table 1,

Recommended Guidelines for Safety Inspection of Dams.)

d. Hazard Classification. The Fienup Lake Dam, according to the St.

Louis District, Corps of Engineers, has a high hazard potential, meaning that
the dam is located where failure may cause loss of life, serious damage to
homes, extensive agricultural, industrial and commercial facilities, important
public utilities, main highways, or railroads. The estimated flood damage
zone, should failure of the dam occur, as determined by the St. Louis District,
extends three miles downstream of the dam. Within the possible damage zone
are the town of Gumbo, a levee, a railroad, a highway, and an airport.

e. Ownership. The lake and dam are owned by Mr. Wilbur G. Fienup, Rural
Route 1 (Wild Horse Creek Road), P.0. Box 670, Chesterfield, Missouri, 63017.

f. Purpose of Dam. The dam impounds water for the purpose of private

recreation and for aesthetic reasons.

g. Design and Construction History. In about 1969, an investigation of

the proposed lake and dam site was made at the request of the owner by the
Soil Conservation Service (SCS), St. Louils County, U.S. Department of Agri-
culture. Findings of the SCS indicated that the site overburden consisted
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primarily of soils with a high content of fine sand, and therefore, without
speclal treatment to reduce the permeability, was not considered to be a
favorable location to construct a lake. The owner, however, elected to pro-
ceed and construction of the dam and lake was undertaken in the summer of 1970
and completed in the fall of that same year. The firm of Brucker & Thacker,
Consulting Engineers, Brentwood, Missouri, was retained by the owner to per-
form certain laboratory and field tests during construction of the dam. The
Mueller Surveying and Engineering Co., St. Louis County, Missouri, was also
retained to locate the structure and to provide survey control during con~-
struction. Research did not reveal that detailed design analyses of the lake

(hydrologic) or dam (stability and seepage) were performed.

The owner reported that an earthfill seepage cutoff trench, approximately
14 feet wide at the base, was constructed along the centerline of the dam, and
that fill material was placed along the entire course of the original stream
and tributaries to the top of bank elevation within the proposed limits of the
lake in an effort to reduce anticipated seepage through the lake bottom. The
fill material in the stream channel was reported to be a minimum of 10 feet in
depth at the dam. The earth work for construction of the dam was placed by

the Norvel Construction Co. of Florissant, Mo.

After completion of the dam, the lake was partially filled and bentonite
was distributed over the lake bottom in order to further reduce seepage. The
owner reports that the lake presently loses water due to seepage and evapo-
ration at a rate of about 0.7 inches per day. Water is pumped to the lake
from nearby Caulks Creek in order to make up the lost water. When the lake
level drops to an elevation considered too low by the owner, the pump is
operated continuously until such time when the lake surface reaches the de-
sired level. The lake level is presently maintained about 1.5 feet below
elevation 528.0, the desired lake level.

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

addition to inflow from precipitation runoff, the lake level is dependent upon

pumping and the availability of water in Caulks Creek.
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1.3 PERTINENT DATA

a.

cultural

Drainage Areas. The areas tributary to the lake are primarily agri-

in use and include several residences. The watershed above the dam

amounts to approximately 85 acres. The watershed area is outlined on Plate 1.

b.
(1)
(2)

C.

Discharge at Damsite.

Estimated known maximum flood at damsite ... Unknown

Spillway capacity ... No spillway provided

Elevation (ft. above MSL). The crest of the dam, at a point near the

center of the dam, was assumed to be elevation 532.8, the basis of this as-—

sumption being the elevation shown for the dam crest on the site plan drawing

(see Plate 2) furnished by the owner. The following elevations were measured

in the field using the above elevation as a benchmark.

(1)
(2)
(3
(4)
(5)

d.
(1)
(2)

e.

(1)
(2)
3)

(1)
(2)

Top of dam ... 532.7 (min.)

Saddle ... 532.5 (min.)

Normal pool (per Owner) ... 528.0
Streambed at centerline of dam ... 469.0+

Maximum tailwater ... Unknown

Reservoir.
Length of pool (elevation 532.7) ... 2,450 ft.
Length of normal pool (elevation 528.0) ... 2,400 ft.

Storage.
Normal pool ... 359 ac.ft.

Saddle (incremental) ... 143 ac.ft.

Top of dam (incremental) ... 7 ac.ft.

Reservoir Surface.

Top of dam ... 36 acres

Normal pool ... 28 acres
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g. Dam.

(1) Type ... Earthfill, homogeneous
(2) Length ... 360 ft.

(3) Height ... 71 fr.

g -

¢ (4) Top Width ... 12 ft.

? (5) Side Slopes é
é (a) Upstream ... lv on 3h |
;% i (b) Downstream ... lv on 3h

R4

(6) Zoning ... None

(7) Impervious Core ... None

(8) Cutoff ... Earthfill Trench (per Owner)
(9) Slope Protection

; (a) Upstream ... Rock riprap, dumped
(b) Downstream ... Grass

h. Spiliway ... None provided

i l i. Outlet for Lake Drawdown ... None provided
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while the dam location and profile, as shown on this drawing, were described
as directed by the owmer.

Analyses performed by Brucker & Thacker included compaction tests, grain
size determination, hydrometer analyses, sieve analyses, Atterberg Limits,
permeability, and water infiltration tests. This test data was reviewed and

believed to be adequate for the purpose intended.

As indicated on the compaction test data sheets in the Brucker & Thacker
report, material to be used for construction of embankment consisted of brown,
very slightly clayey, silt. The compaction test (see Plate 9) used to monitor
compaction of the fill indicated a maximum dry density of 113.9 pef at 15.1
percent optimum moisture content, per ASTM D-1557. A liquid limit of 40 and a
plastic limit of 16 were also indicated for the material used in the compac-
tion test. Results of Atterberg Limits of material from borrow areas used in
construction of the embankment are shown on Plates 10 and 11.

Research did not reveal that detailed hydrologic analysis or analyses to
determine the stability of the dam or seepage through the dam were performed
by Brucker & Thacker or others.
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SECTION 2 - ENGINEERING DATA '
I 2.1 DESIGN L
4
R Test borings along the alignment of the dam, as presented in the Brucker
s lﬁ & Thacker report, are shown on Plates 4 through 8, The locations of these
o borings are shown on Plate 3. Plate 3 also shows the topography of the dam
{i ’ area prior to construction, the proposed location of the dam, and the dam pro-
g file (section). According to the Mueller Surveying and Engineering Co., who
i prepared the drawing (Plate 3), the topography was developed from survey data
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2.2 CONSTRUCTION

Records wmaintained during construction of the dam consisted of the re-
sults of field density tests. As indicated in the Brucker & Thacker report,
for a total of 63 tests taken during July and August of 1970, the average of
these field tests was found to be 88.8 percent of maximum dry density, per
ASTM D-1557.

2.3 OPERATION

The owner reports that the maximum level experienced to date is approxi-
mately elevation 527,.,0. The level of the lake on the date of the inspection
was determined to be approximately elevation 526.5, or about 1.5 feet below
the desired normal level. There is no spillway to govern the level of the
lake.

2.4 EVALUATION

a. Availability. Engineering data for assessment of the hydrologic fea-
tures of the watershed lake area was unavailable. Data for determining the
strength of the earthfill dam and/or its stability was also unavailable.

b. Adequacy. The engineering data available to make a detajled assess-
ment of the design of the dam is inadequate. The soil tests performed by and
reported in the Brucker & Thacker report, with the exception of compaction
tests for evaluating the field density tests, are considered to be for the
purpose of determining the suitability of the site and materials to be used in

construction of the dam.
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SECTION 3 - VISUAL INSPECTION

3.1 PFINDINGS

a. General. A visual inapection of the dam and lake shoreline was made
by Horner & Shifrin engineering personnel on 8 June 1978. Also inspected at
this time was the area downstream from the dam that includes a culvert beneath
the Chicago-Rock Island and Pacific Co. Railroad tracks and the bridges cross-
ing Bonhomme Creek at Chesterfield Airport Road and U.S. Highway 40-61.
Photographs of the dam taken during the inspection are included on pages A-1
and A-2 of the Appendix.

b. Dam. The upstream and downstream slopes of the dam were found to be
in good condition. The upstream slope of the dam was protected with dumped
limestone riprap (ranging in size from small pieces weighing less than 5
pounds to large pleces estimated to weigh approximately 200 pounds) to about
elevation 530.0. At the time of inspection, it was not determined how far
below the lake surface the riprap extended. Several small trees were observed
growing in the upstream face near the weat abutment. No cracks were noticed
in the dam surface, nor were there any holes or animal burrows detected in the
face of the dam. A profile of the dam crest centerline, as determined by
survey, is shown on Plate 3. The downstream face had & substantial cover of
grass to protect the slope. No indication of seepage at the downstream toe of
slope was noticed. A flow of about 10 gpm was observed in the culvert, located
approximately 380 feet downstream of the dam, beneath the railroad tracks.

The origin of this flow could not be determined, however this quantity is not
considered significant.

c. Appurtenant Structures. There are no spillways, drawdown pipes, or

gate structures appurtenant to the dam.

d. Reservoir Area. The shoreline of the lake was found to be in good

condition and well maintained. Inflow from the upstream tributary area enters
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the lake through an 18-inch corrugated metal pipe. This pipe serves as a cul-
vert in order to allow an access road to cross the incoming stream. No no-

ticeable evidence of sedimentation was observed.

e. Downstream Channel. The original course (there is no spillway or

outlet channel) is unimproved and joins Bonhomme Creek at a point approxi-
mately 350 feet below the downstream toe of the dam. A 5'h x 6'w reinforced
concrete box culvert carries the stream flow beneath the rallroad tracks. The

culvert is located about 230 feet from the toe of the dam at this point.

3.2 EVALUATION

With the exception of the lack of a spillway, there were no structural or
other deficiencies noted during the visual inspection that require immediate

corrective action.

4> o

v pads A e v

P Ty T

S e T




i

e~ R SE T

PITRR——= MY e ee et e e

SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no outlet works for this dam; therefore, no regulating mecha-
nism to govern the lake level exists. The pool level is governed by rainfall
runoff, evaporation, and flow pumped from Caulks Creek to make up water lost
by seepage and evaporation. When in operation, water is pumped to the lake at
a rate of 750 gpm. The pump is electrically operated and has no automatic
controls to regulate usage. The pump is operated at intervals in order to
maintain the lake level at about elevation 526.5.

4.2 MAINTENANCE OF DAM
The dam 18 well maintained. The slopes not otherwise protected have a
substantial grass cover. According to the owner, the grass on the slopes is

mowed periodically throughout the growing season. Several small trees have

been permitted to grow on the dam near the west abutment.

4.3 MAINTENANCE OF OUTLET OPERATING FACILITIES

No outlet operating facilities exist at this dam.

4.4 DESCRIPTION OF ANY WARNING SYSTEMS IN EFFECT

The inspection did not reveal the existence of a dam warning system.
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[ 4.5 EVALUATION )
_ Based on the substantial cover of grass on the downstream slope and the L '
:T lj riprap protection on the upstream slope, as well as the general condition of
t the dam, it is evident that the dam is well maintained. It is recommended,
% [' however, that the trees present in the upstream slope be removed and that the
% grass on the downstream slope be cut more often.
i b
; It is recommended that the pump used to furnish the lake with make-up

water be provided with some means to prevent filling the lake beyond the

normal pool level.
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SECTION 5 ~ HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. No design data is available.

b. Experience Data. The tributary drainage area and lake surface area

were developed from USGS Chesterfield, Mo. Quadrangle map. The lake and dam
layout, including surface elevations, was obtained from drawings furnished by
the owner. Elevations and dimensiona considered critical to the operation of

the dam were verified by surveys made during the inspection.

c. Visual Observations.

(1) The dam is not provided with a spillway.

(2) Examination of the topography (see Plate 2) indicated the exiétence
of a natural saddle near the upstream end of the lake at the east side. The
low point of the saddle, according to the elevations indicated on Plate 2, is
approximately 0.2 foot lower than the minimum elevation of the dam crest.
This saddle will allow lake outflow, in the event of PMF, at an elevation
slightly lower than the crest of the dam.

(3) Drawdown facilities are not available to unwater the lake.

d. Overtopping Potential. Since a spillway is not provided, the opera-

tion of the lake for the occurrence of the PMF based on 48-hour rainfall was
investigated. It was found, for the 48-hour rainfall, that the dam would be
overtopped. The results of the dam overtopping analysis are as follows:

Duration of
Max. Depth of Overtopping
Q - Peak Max. Lake Water Flow Over Dam of Dam

Ratio of PMF Outflow (cfs) Surface Elev. (Elev. 532.7) (Hours)
0.50 0 532.0 (¢] 0
0.61 10 532.7 0 0

1.0 1) 286 533.35 0.65 8.33
100-Year Flood 0 529.4 0 0

(1) 24-hour duration rainfall.
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The flow passing over the saddle upstream of the dam just prior to over- ‘
topping amounts to about 10 cfs, which ias the outflow corresponding to about .
61 percent of the probable maximum flood inflow. The runoff from the 1 per- L ]
cent chance (100-year frequency) flood 1s completely stored within the lake.

Procedures for determining the probable maximum flood and the discharge +

rating curve for flow over the dam crest and the saddle are presented on Pages
B-1 and B-2 of the Appendix. A listing of the HEC-1DB input data is shown on
Pages B-3 through B-5 of the Appendix.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. No evidence of instability of the dam was no-

ticed during the visual inspection of 8 June 1978. Further, no wention of

slides or other signs of instability were reported by the owner.

b. Design and Construction Data. No design data other than tests made

for the purpose of identifying soil materials and properties, is available.
Construction data available is limited to tests made to determine soil density

and compactive effort.

c. Operating Records. According to the owner, the dam has not been

monitored in any form during the post construction period.

d. Post Construction Changes. Since completion of construction in 1970,

the owner reports that there have been no changes to the dam.

e. Seismic Stability. 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 stability con-

ditions are satisfactory and conventional safety margins exist.
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SECTION 7 ~ ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT
a. Safety. A hydrologic analysis indicated that, in the event of prob-
able maximum flood with the lake surface prior to storm water runoff at ele-

vation 528.0, the lake level will rise and overtop the dam.

Investigations conducted during this inspection did not disclose that
stability or seepage analyses of the dam had been performed.

b. Adequacy of Information. Due to the limited nature of the engineering

design and construction data available, the conclusions reached in this report
were based principally on external conditions as determined during the visual
inspection. This information is considered adequate to support the conclu-

sions herein. Those recommendations with regard to the hydrology of the lake

are based on a hydrologic study as indicated in Section 5 of this report.

c. Urgency. The safety defects noted in Paragraph 7.la. should be
investigated without delay since failure of the dam could result from over-
topping or instability. The remedial measures recommended herein should be

accomplished in the near future.

d. Necessity for Phase I1. Based on the results of the Phase I inspec-

tion, a Phase II inspection is not recommended.

e. Seismic Stability. Since the dam is located in a Zone II seismic

design area, an earthquake of the predicted magnitude is not expected to be
hazardous to the dam, provided that static stability conditions gre satisfac-
tory and conventional safety margins exist.
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7.2 REMEDIAL MEASURES

a. Recommendations. The following actions are recommended:

(1) A spillway should be provided in order to pass the lake outflow re-

sulting from storm runoff of PMF without danger of failure if the normal level

e o g

of the lake 13 to be elevation 528.0. A spillway will also prevent filling of
the lake beyond the normal pool level by pumping.

(2) Obtain the necessary soil data and perform stability and seepage

analyses to determine the safety of the dam for all operational conditions.

b. O & M Maintenance and Procedures. The following O & M maintenance

and procedures are recommended:

(1) Remove the trees from the upstream slope of the dam. Tree roots
provide a passageway for seepage that can lead to a piping condition and

potential failure.

(2) Cut the grass more frequently on the downstream slope. Grass should
not be allowed to grow to a height that hinders inspection of the dam and

provides cover for burrowing animals.
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FIENUP'S DAM
CHESTERFIELD, MISSOURI

July 1970

i Atterherg Limits
N
o Test Depth Liquid Plastic
S | Hole Limit Limit
F‘. i —— ——— ST ——
! !
( ' 1 2! 30 23
| 13! 30 21
; |
} 2 5'-6" 37 ' 22
l l 15'-16" Non-Plastic
| ' 3 5'-6" 39 20
| s §'ag? 51 21
! 15*-1¢" 23 25
E l 1 2 43 17
{ 5! 39 20
; ’ 15¢ 33 26
| 12 2 a2 18
5 45 18
[ 13 2" 44 17
; 5! 45 19
ot
I 14 2" 46 18
§ 5 45 20
§ [ 15! 33 - 23
15 2! 38 18
‘, I 5! ’4 18
{ l Fcr YTocations of Test Hole's 1 through 4, see Fiqure 1.
| Test Hol:» locations 11 throuagh 15 chosen bty W.G. [ienuo in oroposed.
' borrow arca. Location not surveyed by this office.
. ' R \’ ‘_‘:1_"
) 2y
J ' L—-----—Hul.rnvlu!uYMAcKl.
"t‘ - av, * MTE 'o
|1 i
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i ATTERBERG LIMITS
FIENUP'S DAM |
Liquid Plasttc - ‘
Location Limit Limit ‘
i .
: l BB-15 @ 1 52 20 ;
3 BB-15 6 12° 35 20 |
" EE-16 0 1 36 19
A l EE-16 8 1Y’ 51 20
& EE-16 @ 5 48 19
s EE-16 @ 10° 40 19
} l FF-10 @ 6°' a8 23
i l J-23 01" 45 18
| J-23 @ 3 48 20
i M-19 @ 1° 44 20
; ' M-19 @ 3' a7 21
; M-19 @ 5' 42 18
' MH-18 @ 1 26 20
4 NN-16 @ 6' - 13 20
' 0-17 @ 1' 48 20
Q-20 & 1° 25 21 !
[ Q-20 & 3' 40 18 :
. Q-20 @ 10 39 20 |
r $-20 0 1’ 28 22 ;
: $S-20 @ ' 42 18 ;
' $-20 @ 8' kY] 19 :
' $-39 8 1 48 22 ;
lg $-39 @ 3° 45 23 !
. JX-31 98 2' 51 18
{L X-31 @ &' 4 23
: X-31 e 7' 13 20
X-31 9 10’ 32 23
l X-36 0 13 39 18
X-36 8 2° 30 20
X-36 @ 4' 45 20
' X-36 9 8' 35 2% !
i
1-22 e 1 49 22 ;
l 2-22 @ 3 35 23 =
! .
| e BRUCKEN & THACKER .
N . ~ 3 _PLATE ||
"T‘ T e e < Mo T Tl e e = ] - -2 -—
L Sy -7
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NO. 3: DAM AT WEST ABUTMENT

NO. 4: LAKE INFLOW PIPE




HYDROLOGIC COMPUTATIONS

1. The HEC-1 Dam Safety Version (July 1978) program was used to develop

inflow and outflow hydrographs and dam overtopping analyses, with hydrologic
inputs as follows:

a. Probable maximum precipitation (200 sq. mile, 24-hour value equals
25.0 inches adjusted to 48-hour value) from Hydrometeorological Report No. 33.
One hundred year frequency (point source precipitation, 24~hour value equals

7.23 inches) from U.S. Weather Bureau Technical Paper No. 40.

b. Drainage area = 0.13 square miles

= 84 acres

¢. SCS parameters
Lag time = 0,04 hours
Soil type CN = 80

2. The topographic saddle section consists of a broad-crested, approxi-
mately V-shaped earth section for which conventional weir formulas do not
apply.

Saddle release rates were determined as follows:

(1) Crest section properties (area, a and top width, T)

were computed for various depths, d.

(2) 1t was assumed that flow leaving the crest would occur at
critical depth. TFlow at critical depth (Q.) was computed

as Qc = (a3 2)9°5 for the various depth, d.
t

Corresponding velocities (vc) and velocity heads (Hyc) were

determined using conventional formulas.




(3) Static lake levels corresponding to the various Q. values passing
over the saddle were computed as critical depths plus critical
velocity head (d. + Hyc), and the relationship between lake level
and discharge was thus obtained. The procedure neglects the miror

insignificant friction losses across the length of the saddle.

3. The profile of the dam crest is irregular and flow over the dam crest
cannot be determined by conventional weir formulas. Flow quantities overtop-
ping the dam crest were computed as described in the preceding paragraph and
corresponding flow over the dam and saddle for given elevations were added to
obtain the combined outflow rating curve for the dam and saddle. This rating
curve is shown on Plate 13. Inflow-outflow hydrographs for the PMF are pre-
sented on Plate 14.
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