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SUBJECT: Lake Forest Dam

I

This report presents the results of a field inspection and an evaluation of
the Lake Forest Dam.

It was presented under the National Program of Inspection of Non-Federal Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis District
as a result of the application of the following criteria:

1) Spillway will not pass 50 percent of the Probable Maximum Flood.
2) Overtopping could result in dam failure.
3) Dam failure significantly increases the hazard to loss of life

downstream.
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Forest Dam
State Located: Missouri
County Located: Ste. Genevieve
Stream: Big Bottom Creek
Date of Inspection: 9 August 1978

The Lake Forest Dam was visually inspected by engineering personnel of

the office of Horner & Shifrin, Inc., Consulting Engineers, St. Louis, Missouri.

The purpose of the 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.

The following summarizes the findings of the inspection and the results

of certain hydrologic/hydraulic investigations performed under the direction

of the inspection team.

Based on a visual inspection, the present general physical condition

of the dam and spillway is considered satisfactory; however, the following

deficiencies were noticed during the inspection and are considered to

have an adverse effect on the overall safety and future operation of the

dam and spillway:I
1. A moderately dense cover of vegetation that may contain animal bur-

rows and several small trees are present on the downstream face of

the dam. Tree roots and animal burrows can provide passageways for

seepage that could develop into a piping condition.

2. A light growth of vegetation extending above the waterline exists in

the lake at the approach to the spillway. This growth may reduce

the spillway discharge capacity since the flow approaching the

spillway would be impeded.

!
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3. At the time of the inspection, it could not be determined if the 6-

inch sanitary sewer and the 14-inch diameter drawdown pipe passing

beneath the dam could be isolated if necessary in order to prevent

loss of foundation soils, should collapse of the sewer or pipe

beneath the dam occur. Voids resulting from loss of materials into

the conduit will provide a passageway for seepage that may develop

into a piping condition and subsequent failure of the dam.

The conditions described above are not considered to be serious at this

time.

IThe crest of the dam was found to be approximately 5 feet lower at a

point near the center of the dam than in the area adjacent to the spillway.

I(The low point of the dam is approximately 9 feet higher than the spillway
crest.) As a result, the capacity of the spillway to discharge lake outflow

I without overtopping the dam is reduced. According to the criteria set forth

in the recommended guidelines (see text) the minimum spillway design flood for

I this dam, which is classified as intermediate in size and of high hazard

potential, is specified to be the Probable Maximum Flood (PMP). PMF is the

flood that may be expected from the most severe combination of critical mete-

orologic and hydrologic conditions that are reasonably possible in the region.

Results of a hydrologic/hydraulic analysis indicated that the existing spillway

is inadequate to pass the lake outflow resulting from a storm of PMF magnitude.

It is capable of passing the lake outflow resulting from the 1 percent chance

(100-year frequency) flood. The spillway is capable of passing lake outflow

corresponding to approximately 22 percent of the PMF without overtopping the

dam. The length of the downstream damage zone, should failure of the dam

occur, is estimated to be ten miles. There are at least two houses and one

bridge crossing within the first two miles downstream of the dam.

A review of available data did not disclose that seepage and stability

analyses of the dam were performed. This is considered a deficiency and

should be rectified.

I ii
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It is recommended that the Owner take the necessary action in the near

future to correct or control the deficiencies and safety defects reported

herein.

Albert B. Becker, Jr.

P.E. Missouri E-9168
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PHASE I INSPECTION REPORT
I NATIONAL DAM SAFETY PROGRAM

LAKE FOREST DAM - ID NO. 30087

I SECTION I - PROJECT INFORMATION

1.1 GENERAL

i 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 life or property.

c. Evaluation Criteria. This evaluation was performed in accordance

with the "Phase I" investigation procedures as prescribed in "Recommended

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

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

I
1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Apurtenances. The Lake Forest Dam is an

earthfill type embankment rising approximately 46 feet above the original

stream bed. The dam has a crest width of 38 feet with embankment slopes of lv

on 311 upstream and lv on 2h downstream. The upstream side of the dam has aI twenty foot wide berm near the normal pool elevation. A gravel road with a

bridge crossing the spillway traverses the dam crest. A concrete boat launch-

ing ramp is installed on the upstream face of the dam near the spillway. The

lake level is governed by an uncontrolled spillway which has been cut into

rock at the left abutment. The spillway channel is "U" shaped with a bottom

width of approximately 30 feet. A short series of rock falls is located in

I3
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Ithe spillway exit channel approximately 450 feet downstream of the crest. The

spillway channel joins Big Bottom Creek immediately downstream of the rock

j falls. A 14-inch diameter steel pipe, located near the center of the dam,

serves the lake for drawdown purposes. A channel with cement stabilized side

slopes conducts flow leaving the lake drawdown pipe downstream to a point

where it joins the original stream. A series of sewage treatment lagoons is

located approximately 80 feet downstream of the toe of slope. At normal pool

elevation, the lake occupies approximately 87 acres. A plan of the Lake

Forest Estates Development, showing the lake, dam and lagoons, is shown on

Plate 2.

b. Location. The dam and lake are located on Big Bottom Creek, approxi-

mately 4 miles east of Bloomsdale, Missouri, in Ste. Genevieve County, as

shown on the Regional Vicinity Map, Plate 1. The dam is located in the south-

ern quarter of U.S. Survey 2046, approximately 2 miles southwest of the inter-

I section of State Highway "0" and Interstate Highway 55.

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

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

Recommended Guidelines for Safety Inspection of Dams.)I
d. Hazard Classification. The Lake Forest Dam, according to the St.

Louis District, Corps of Engineers, has a high hazard potential, meaning that

the dam is located such that a failure may cause loss of life, extensive

agricultural damage or serious damage to homes, industrial and commercial

facilities, important public utilities, main highways, or railroads. The

estimated flood damage zone, should failure of the dam occur, has been deter-

mined by the St. Louis District to extend ten miles downstream of the dam.

There are at least two homes and one bridge crossing within the first two

I miles downstream of the dam.

e. Ownership. The lake and dam are owned by Mr. Gerald Trautman, Route

2, Lake Forest, Ste. Genevieve, Missouri, 63670.

I 2I i
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f. Purpose of Dam. The dam impounds water for the purpose of recreation

[ by the property owners of Lake Forest Estates.

1 I g. Design and Construction History. The Owner indicated that the dam

was constructed in 1970 by the H. F. Gegg Construction Company, a local con-

I tractor experienced in construction of earthfill dams. Shortly after construc-

tion of the dam was completed and the lake filled, water was noticed flowing

in the downstream channel. The Owner contacted the Missouri Geological Survey

(MGS) and requested an investigation of the problem. The MGS concluded that

seepage was occurring through bedding planes in the bedrock and recommended

pressure grouting the underlying bedrock foundation strata. This work was

performed in 1970 by the Jennings Drilling Company, a contractor located in

Bonne Terre, Missouri.

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

I 1.3 PERTINENT DATA

I a. Drainage Area. The area tributary to the lake, with the exception of

the immediate area surrounding the lake which is in various stages of residen-

tial development, is for the most part undeveloped and in a natural state

covered with timber. The watershed above the dam amounts to approximately

2,700 acres. The watershed area is outlined on Plate I.

b. Discharge at Damsite.

(1) Estimated maximum flood at damsite ... 250+ cfs (I

(2) Spillway capacity ... 2,200 cfs

I (1) Discharge value over spillway computed for water surface at elevation
509.0 based upon high lake level indicated by the Owner.

1 3



!

c. Elevation (ft. above MSL). The pavement elevation at the southwest

corner of the concrete bridge over the spillway was used as a benchmark with

an assumed elevation of 523.4. The basis of this assumption was the elevation

(507) shown on the Weingarten N.S. Missouri Quadrangle Map, Advanced Edition,

and this was considered to be the elevation of the lake at normal pool level.

(1) Top of dam ... 515.8 (min.)

(2) Normal pool (spillway crest) ... 507.0

(3) Streambed at centerline of dam ... 469.4+

(4) Maximum tailwater (Big Bottom Creek) ... Unknown

(5) Sewage treatment lagoons (water level) ... 469.0

d. Reservoir.

(1) Length of Normal pool (elevation 507.0) ... 5,500 ft.

(2) Length of maximum pool (elevation 515.8) ... 6,000 ft.

e. Storae.

(1) Normal pool ... 1,100 ac.ft.

(2) Top of dam (incremental) ... 900 ac.ft.

I f. Reservoir Surface.

(1) Top of dam ... 115 acres

(2) Normal pool ... 87 acres

3 g. Dam.

(1) Type ... Earthfill, clay core (per Owner)

(2) Length ... 750 ft.

(3) Height ... 46 ft.

(4) Top width ... 38 ft.

(5) Side slopes

a. Upstream ... lv on 3h (upper), unknown (lower)( 1)

3 b. Downstream ... Iv on 2h

(6) Cutoff ... Core trench (per Owner)I
I _

(1) 20 ft. wide berm at elevation 507.0+.

14



I (7) Slope protection

a. Upstream ... Grass with riprap slightly above at normal pool
elevation

b. Downstream ... GrassI
h. Spillway ... Rock cut, U-section, 32-foot bottom width.

i. Outlet for Lake Drawdown.

(1) Size ... 14-inch

(2) Type ... Steel pipe

(3) Location ... Near the center of the dam

(4) Control ... Gate, manual, on downstream end

(5) Invert elevation at outlet end ... 469.0

(6) Invert elevation at inlet end ... Unknown (submerged)

I
I
I
I
I
I
I
I
I
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SECTION 2 - ENGINEERING DATAI
2.1 DESIGN

g No engineering data relating to the design of the dam are known to exist.

3 2.2 CONSTRUCTION

No formal records were kept during the construction of the dam. The

Owner reported that a trench was excavated approximately 30 feet wide to bed-

3 rock along the alignment of the dam. The trench was backfilled with clay and

the embankment constructed. Material used to backfill the trench and con-

struct the earthfill dam was obtained from the area to be occupied by the

lake. Shortly after construction of the dam was completed, water was noticed

flowing in the downstream channel. At the request of the Owner, an inspection

of the dam was made by Mr. E. E. Lutzen, a representative of the Missouri

Geological Survey, to determine the nature of the observed leakage and to

recommend a means of preventing further loss of water from the lake. Mr.

Lutzen recommended (see Charts 2-1 and 2-2) that the underlying bedrock foun-

3 dation strata at the dam be pressure grouted in order to seal the permeable

formations in these locations. Subsequently, a grouting program, with grout

holes at 5 feet on centers across the entire dam and extending to a depth of

about 150 feet, was carried out. The grouting of the foundation strata at the

dam reduced leakage from the lake to the point where it is, according to the

Owner, no longer a problem. At the time of the inspection, no seepage through

the embankment was noticed.I

3 2.3 OPERATION

The lake level is governed by an uncontrolled, excavated rock spillway.

It was reported by the Owner that the lake reached a level about 2 feet above

normal pool level in the spring of 1977.

[6
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An 8-inch diameter sanitary sewer is installed through the embankment at

approximately the center of the dam. The Owner reported that the sewer was

constructed using "Truss" pipe. Truss pipe is an internally-braced double-

wall pipe consisting of a hardened cement mixture between the internal and

external plastic pipe walls. The trunk sewer was installed within the old

stream channel, and laterals were placed as required by lot locations, to the

edge of the lake. According to the pipe supplier, the pipe was placed in a

trench and concrete collars installed around the pipe at all joint locations.

During construction of the dam, the 8-inch pipe was broken near the upstream

toe of slope. To make repairs, a 6-inch diameter steel pipe was then placed

within the broken portion of the 8-inch pipe. It is not known how the 6-inch

and 8-inch pipes were made integral. The sanitary sewer provides service for

all homes within the Lake Forest Estates Development.

3 2.4 EVALUATION

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

earthfill dam and spillway were unavailable.

I b. Adequacy. No data available. Seepage and stability analyses

comparable to the requirements of the "Recommended Guidelines for Safety

Inspection of Dams" were not available, which is considered a deficiency.

These seepage and stability analyses should be performed for appropriate

3 loading conditions and made a matter of record.

I
I
I
I
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of the dam and spillway was made by

Horner & Shifrin engineering personnel on 9 August 1978. Also inspected at

this time were the area downstream from the dam, the various downstream road

crossings, and the homes between the dam and the Mississippi River. Photo-

graphs of the dam and spillway taken at the time of the inspection are in-

cluded on Pages A-1 thru A-4 of the Appendix.

b. Dam. The visible portions of the upstream and downstream slopes (see

Photos 1 and 2) of the dam appeared to be in sound condition with the excep-

tion of some minor erosion of the downstream slope. A few small trees and a

moderately dense cover of brush exist on the downstream slope. The brush com-

pletely covered the slope from the dam crest to the valley floor. Grass is

growing on the upstream dam slope, and completely covers the slope from the

dam crest to the normal pool elevation of the lake. The upstream slope has a

twenty foot wide bench at approximately the normal pool elevation. A riprap

blanket consisting of dumped limestone material exists on the upstream slope,

beginning at an elevation slightly higher than the normal pool elevation. The

limestone material ranges in size from small pieces weighing less than 5

pounds to large pieces weighing more than 200 pounds. The blanket extends

well down the slope into the lake.

A gravel road traverses the dam crest and a concrete bridge has been in-

stalled over the spillway (see Photos 5 and 7). The elevation of the top of

the dam, as determined by survey, was found to be approximately 5 feet lower

at a location near the center of the dam than in the area adjacent to the

spillway. A concrete boat launching ramp is located on the upstream slope

near the spillway. The concrete bridge and ramp are in good condition.

A sewage treatment lagoon system (see Photo 3) is located immediately

downstream of the dam. A manhole, assumed to be on the sanitary sewer pipe

8
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passing under the dam, is located at the downstream toe of slope near the

I center of the dam. Due to the difficulty involved in removing the manhole

cover, inspection was not made of the interior.

I
A 14-inch diameter steel pipe for dewatering the lake is located near the

center of the dam. A valve for controlling the flow through this pipe is lo-

cated on the downstream side of the dam (see Photo 4). A channel with cement

stabilized side slopes has been installed at the outlet of the drawdown pipe.

The purpose of the channel is to prevent erosion of the subgrade and to divert

water flowing from the pipe away from the lagoon dike. The depth of the up-

stream end of the 14-inch pipe could not be determined at the time of the

inspection.

c. Spillway. The spillway is cut into rock (see Photo 6) at the left

3 labutment. The control elevation of the spillway is approximately nine feet

lower than the low point of the dam. A profile of the dam crest centerline

extending through the spillway is shown on Plate 3. A concrete bridge (see

Photos 5 and 7) spans the spillway channel along the alignment of the dam.

The spillway channel joins Big Bottom Creek approximately 450 feet downstream

of the dam. A series of rock falls is located in the spillway channel just

upstream of the junction with the original stream. A profile along the spill-

way channel centerline through the control section is shown on Plate 3.

d. Downstream Channel. The downstream channel is unimproved. The

stream joins Establishment Creek approximately 2 miles downstream of the dam.

Establishment Creek joins the Mississippi River approximately ten miles down-

stream of the dam.

3.2 EVALUATIONI
The deficiencies observed during this inspection are not considered of

I major consequence to warrant immediate remedial action. The brush and trees

should be removed from the downstream slope and the slope re-examined to

5 determine its condition. The removal work should be performed in a manner

which will not disturb the existing turf cover.

I9
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SECTION 4 - OPERATIONAL IPROCEDURESI
4.1 PROCEDURESI

The spillway is uncontrolled. The water surface level is governed by

rainfall runoff, evaporation, seepage, and the capacity of the uncontrolled

spillway.

4.2 MAINTENANCE OF DAM AND SPILLWAY

IBased on the dense cover of vegetation on the downstream slope of the
dam, it is apparent that this area receives a limited amount of attention.

According to the Owner, the grass on the downstream slope is mowed infrequently.

The upstream slope is mowed regularly throughout the growing season and trees

are removed from the embankment approximately once a year.

4.3 MAINTENANCE OF OUTLET OPERATING FACILITIES

No outlet operating facilities exist at this dam.

4.4 DESCRIPTION OF*ANY WARNING SYSTEMS IN EFFECT

j The inspection did not reveal the existence of a dam warning system.

4.5 EVALUATION

Based on the substantial cover of grass on the downstream slope and the

riprap protection on the upstream slope, as well as the general condition of

the dam, it is evident that the dam is reasonably well maintained. It is

I recommended, however, that the trees present in the upstream slope be removed,

that the grass on the downstream slope be cut more often, and that the vegeta-

tion present in the lake at the approach to the spillway be removed.

I
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SECTION 5 - HYDRAULIC/HYDROLOGICI
5.1 EVALUATION OF FEATURES

a. Design Data. Design data are not available.

b. Experience Data. The drainage area and lake surface area were meas-

ured using an advanced USGS Weingarten N.W. Missouri Quadrangle Map. The pro-

portions and dimensions of the spillway and dam were determined from surveys

made during the inspection.

j c. Visual Observations.

1 (1) The crest of the excavated rock spillway section is in good condi-

tion. Vegetation extending above the lake water surface elevation is located

in the approach to the spillway.

(2) a 14-inch diameter pipe is used to dewater the lake.

(3) The spillway and outlet channel are located in the left abutment of

jthe dam. Spillway releases, within the limited capacity of the spillway sec-

tion, will not endanger the integrity of the dam.

(4) The top of the dam is approximately 5 feet lower near the center of

I the dam than the top of the dam near the spillway.

d. Overtopping Potential. The spillway section is too small to pass the

probable maximum flood or the 1/2 probable maximum flood. The spillway section

will pass the lake outflow resulting from the 1 percent chance (100-year fre-

:1 quency) flood without overtopping the dam. The results of a dam overtopping

analysis are as follows:

1 11
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I
Max. Depth of Overtopping

Q - Peak Max. Lake Water Flow Over Dam of Dam
Ratio of PMF Outflow (cfs) Surface Elev. (Elev. 515.8) (Hours)

0.22 2,190 515.8 0 0
0.5 12,850 519.6 3.8 5.0
1.0 28,700 522.0 6.2 7.5

100-Year Flood 1,870 514.9 0 0

The flow safely passing the spillway prior to overtopping amounts to

about 2,190 cfs, which is the outflow corresponding to about 22 percent of the

probable maximum flood inflow. This flow rate is greater than the 1 percent

chance (100-year frequency) flood.

Procedures and data for determining the probable maximum flood, the 100-

1year frequency flood, and the discharge rating curve for flow over the spill-
way and the dam crest are presented on Pages B-I and B-2 of the Appendix. A

J listing of the HEC-l (Dam Safety Version) input data is shown on Pages B-3

through B-6 of the Appendix. A copy of the computer output tables titled

J "Summary of Dam Safety Analysis" is presented on Page B-7.

I 1
I
I
I
I
I
I
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SECTION 6 - STRUCTURAL STABILITYI
6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. With the possible exception of the lagoons

located near the toe of slope, there was no evidence of, nor conditions ob-

served during the inspection, which adversely affect the structural stability

j of the dam.

b. Design and Construction Data. No design or construction data relat-

ing to the structural stability of the dam are known to exist.

Ic. Operating Records. No appurtenant structures or facilities requiring

operation exist at this dam. According to the owner, no records have been

kept of lake level, spillway discharge, dam settlement, or seepage.

d. Post Construction Changes. According to the Owner, the only post

construction changes made to the dam consist of the pressure grouting of the

pervious rock strata foundation beneath 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

aproduce a hazardous condition to the dam, provided that static stability con-

ditions are satisfactory and conventional safety margins exist.

1 13
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I SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

I
7.1 DAM ASSESSMENT

I a. Safety. A hydraulic analysis indicated the excavated rock spillway

to be capable of passing lake outflow of about 2,190 cfs without the level of

the lake exceeding the low point in the top of the dam. A hydrologic analysis

of the runoff from the lake watershed area, as discussed in Section 5, indi-

cated that for a storm runoff of maximum probable flood magnitude, the lake

outflow would be on the order of 28,700 cfs, which would result in a 6.2-foot

maximum depth of flow over the crest of the dam at its low point. For the 1

percent chance (100-year frequency) flood, the lake outflow would be about

1,870 cfs.

A condition noticed during the visual inspection that could affect the

safety of the dam is the lagoons located in the area adjacent to the down-

stream toe of slope. The possibility exists that the presence of these lagoons

may affect the structural stability of the dam in the vicinity of the lagoons

since the mass of earth resisting movement of the embankment is reduced. In-

vestigations made during the inspection did not disclose that stability and

seepage analyses of the dam had been perfor,ied.

b. Adequacy of Information. Due to the lack of engineering aad construc-

tion data, the assessments reported herein were based on external conditions

as determined during the visual inspection. Those recommendations with regard

to the hydrology of the lake and the capacity of the spillway were based on a

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

analyses comparable to the requirements of the "Recommended Guidelines for

Safety Inspection of Dams" were not available, which is considered a deficiency.

j c. Urgency. The safety defects noted in paragraph 7.1a regarding the

limited capacity of the spillway section should be investigated without delay

since failure of the dam may result from overtopping. The remaining items
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concerning the safety of the dam and the remedial measures recommended in

paragraph 7.2 should be accomplished in the near future.

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

tion, a Phase II investigation is not recommended.

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.

7.2 REMEDIAL MEASURES

a. Recommendations. The following actions are recommended:

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

tions should be made to the design of the dam in order to pass lake outflow

resulting from a storm of at least probable maximum flood magnitude.

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

analyses in order to determine the structural stability of the dam for all

operational conditions. The presence of the sewage lagoons in the area adja-

cent to the downstream toe of slope should be included in the evaluation of

the dam stability. Seepage and stability analyses should be performed by a

professional engineer experienced in the design and construction of dams.I
b. Operations and Mainteance (0 & M) Procedures. The following 0 & M

procedures are recommended:

(1) Remove the trees and brush from the downstream slope of the dam.

Tree roots may provide a passageway for seepage and can lead to a piping

1
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I condition and potential failure. The existing ground surface and turf cover

should be restored if destroyed or missing. Maintain the turf cover on the

slope at a height that will not hinder inspection of the slopes and which will

not provide cover for burrowing animals.

(2) Remove the vegetation present in the lake at the approach to the

spillway in order to allow flow to enter the spillway unrestricted.

(3) The control valve located at the outlet end of the drawdown pipe

should be tested for proper operation to insure the valve's usefulness.

1 (4) Detailed inspections of the dam should be instituted on a regular

basis by an engineer experienced in the design and construction of dams. It

is also recommended, for future reference, that records be kept of all inspec-

tions made and remedial measures taken.
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I For File only

ENGINEER ING GEOLOG IC REPoRT O. 'rill LAKE 1vou1-Sil l)A> S I'E, S',EI. GE-INE-V i EVE COUNTY
LOCATION: NW . SE Sec. -31 Iro-(ji'C te. I. /N,1. , P.7F. . ,W i ngart' et IQ, ad ranglIe

I Te above site was visited at [ic requs (11 i t he devel1ope r toI determine

tliO possible source of leakagek anid wat r I(- ihov tie( dam. An examiniation

revea led that a la rge or 1 jen k, tll In ilt 01dl LI a v sil had been rt-movcd near

thle dam site to c.onstruct t he dan.hi r. 11 v ci ,,I c t he seil exposed al ter-

niating bods ot telini to and naissiv hed,!hhJ ) tL-s ! C r ,dowed A;. me solution

Iwork. Tile sandstones pinc n uti ant- ti, :1h It (Xto Iisi1 v' beds coul d be traced in

thle outcrop area only a 100 Nurds or so. .1,t dolo-nite is a thin, I laggy to

medium bedded dolomi to. SLI ut ion oiil irgod c ev'a SeS are exposed in thec outcrop

areas. Examination Of Well drill jo t Iur01ds lor Iiis arca indicates this site

is in thle Cotter tormation.

I The soils in thle ilcodpla in conisi st oi silt and c-lay possibly 5 to 10 feet

thick overlying 15 or 20 leel )I cc arsc grinul ar materials. No surflace flow

existrs at times , bnt )a cknoe exca vatLion revel I s t hat. t nere i s some wi t r in

thle grantilar soils below lthe intl grained mnaterial. It wais thought11 the first

less 01 water frum the si face was into these dry I-ravels. Ht wever , subsequet

L est ing ul thle iurtnation indicaite t hat wat (r I's wa throigh some bedding

planes in the bed rock . Exam i n a t iok)u o I well I o), s antd 1)1 tin gs t a ktin by Phnionl

Electric for a proposed dam at this area some' )vars a,,c, revealeu that onl the

ridge to the northwest of tile Site caves have btonI found.

A drilling program was initiated by tile owner starting on the left abutment

Iand progressing onl 5-foot centers acres., tlie dam. Drilling, curing and pressureIi grout ing tile founudat ion will hec completed in hopes to seal off the water passages.

At thle time of my last visit, about JulI,\ 1, 1970, it was noticed that one

sinall spring Ilowing downistream Irvin thle i-nn hi d ceased to flow immed iately

Chart 2-1



3 after grouting was completed in that .area. Small cavities and caves have

been encountered within the drilling operatitm and ii the grouting curtain is

I continued on in the manner in which it was tarted, Jrom abutment to abutment,

the remedial work may be a success and insure an overall success of the entire

I project.I,

I Edwin E. Lutzen

I
I

I
I
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HYDROLOGIC COMPUTATIONSI
1. The HEC-I 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

26.1 inches) from Hydrometeorological Report No. 33. One hundred year fre-

quency (10 square mile precipitation, 24-hour value equals 7.11 inches) from

j U.S. Weather Bureau Technical Paper No. 40.

b. Drainage area = 4.26 square miles

= 2,726 acres

i c. SCS parameters

Lag time - 0.49 hours

Soil type CN - 91

1 2. The spillway section consists of a broad-crested, approximately "U"

shaped rock section. Spillway release rates were based on the following

1 equation:

Q = CLH 1"5 (C - 2.63, L - 32 feet) where H is the head on the weir.

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

I cannot be determined by conventional weir formulas. Flow quantities overtop-

ping the dam crest were determined as follows:I
(1) Dam crest section properties (area, a and top width, t) were

j Icomputed for various depths, d.

I
I
I B-I
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(2) It was assumed that flow leaving the crest would occur at

I critical depth. Flow at critical depth (Qc) was computed

as Qc - (a3 g)0 ,5 for the various depth, d.I t

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

determined using conventional formulas.

SJ(3) Static lake levels corresponding to the various Qc values passing

over the dam crest were computed as critical depths plus critical

velocity head (de + Hvc), and the relationship betweek lake level

and crest discharge was thus obtained. The procedure neglects

the minor insignificant friction losses across the length of the

s pillway.

4. Corresponding flows over the spillway and dam for given elevations

were added to obtain the combined outflow rating curve for the dam and spill-

way. This rating curve is shown on Plate 4. Inflow and outflow hydrographs

for the PMF are presented on Plate 5.
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