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DEPARTMENT OF THE ARMY 4
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
210 NORTH 12TH STREET
ST. LOULS, MISSCURI 63101

N AgS v 2AFER TO

SUBJECT: No-Name No. 447 Dam, MO ID No. 10796

This report presents the results of field inspection and evaluation
of the No-Name No. 447 Dam. It was prepared under the Natiomal
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 pass only 25 percent of the Probable Maximum
Flood.

2) Overtopping could result in dam failure.

3) Dam failure significantly increases the hazard of loss of
life down-valley.

SUBMITTED BY: S\GNED | 8 FEB 1979

Chief, Engineering Division Date

APPROVED BY: S‘GNFD 12 FEB 1979

Colonel, CE, District Engineer Date
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam No-Name 447

State Located Missouri

County Located St. Charles County

Stream Tributary of Duckett Creek

Datd, of Inspection 4 September 1978

o-Name 447 dam was inspected by an interdisciplinary team of engineers,

Engineers. e purpose of the inspection was to make an assessment of the
general condition of the dam with respect to safety, based upon available

data and visual inspection, in order to determine if the dam poses hazards
to human life or property

from Reitz<§;:an§$“inc:~anderweontract'with~the*3t7~touis“Distritt—ﬁorpswof

The guidelines used/in the assessment were furnished by the Department
of the Army, Office the Chief of Engineers and developed with the help
of several Federal~-and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, this dam is classified as

a small dam with a high downstream hazard potential. The estimated damage zone

frof failure of the dam extends one mile downstream from the dam.

Fajilure would threaten the life and property of ten families and cause
appreciable damage to one county road.

Our inspection and evaluation indicates that the dam is deficient in
that the spillways do not meet the criteria set forth in the guidelines for
a dam having the above size and hazard potential and which require that the
spillway be capable of passing a one-half PMF (Probable Maximum Flood). The
probable maximum flood is defined as the flood discharge that may be expected
from the most severe combination of critical meteorological and hydrologic
conditions that are reasonably possible in the region. The dam will begin
to be overtopped by a flood having a discharge (peak and volume) equal to
25% of the PMF. The spillways will pass a 1% chance flood (100~year flood)
without overtopping, which is a flood that has a 1% chance of being exceeded
in any given year.

Other deficilggies found were lack of erosion protection on the emergency
spillway and the ladk of seepage and stability analyses.

We recommend the owner take action to correct or control the deficiencies

W

RY M/ WREITZ, Pres?ﬁent

Reftz Jeng, Inc.
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U. S. DEPARTMENT OF AGRICULTURE SCS-375 Rev. 4-63
SOMN. CONSERVATION SERVICE Sheet 1_ of

PRELIMINARY GEOLOGIC INVESTIGATION _ For in Service Use Oniy
OF DAM SITES

"WatersheaMissouri River 5ubwate,sned _Duckett Creek Site no. County St. Charlestate  Yo.

L el (Chesterfield Quad.)
Location _SW¢ NWy sec. 22, T.46 N., R.4 E. Site group Structure class Fund class

Nearest post office Harvester Landowner/operator _Charles Ruff

Drainage area: $Q. mi, 91i acres. Purpose(s) of structure

Embankment: Length ft. Height ft. Cubic yards Est. storage capacity ac. ft.

This investigation made by, lespection of surface X Hand auger___ X Test pits Otherispec.ty,

—7 :
investizated by: s P LF D7 o / August 5, 1963
[0 Signature and Title Date

Thomas J. Dean, Engineering Geologist
GENERAL GEOLOGY

Physiographic description _Glaciated Plains Geologic farmationis) _Warsaw Formation
Attitude: Strike Dip_*~
Direction of valley axis (downstream) N NE Steepness of abutments: Left percent, Right sercent -

Materia! of abutment and valley walls Lhe left abutment consists of loess material with szall
amounts of chert and limestone gravels intermixed. The right valley hzs in <ucess

—of—severalt-feet—of—=silt—and—siltyclay—wi tIT—OLQI’OC'k‘—&anﬂO“’n—dePs.n‘s‘—ﬂ“{..ﬁt_‘.’{; lie
walls and becxroc.c cropping out in the stream bottom.

Surficial aeposnls

Fauilts, foids, joints, caverns and slide areas (describe briefiy:: No major faults or folds were notec houwaver,
jointing due to weathering can be observed in the stream bottom.

Depths to and kind of rock in foundation .Lne left abutment may not reach rock in the core tre=ch.
The core trench in the valiey bottom will be on and in bedrock and in the right
——abutment—in —excess—of-3—or—4fects

Deptn to groundwater Date measured

. -

Leakage problems O leakage problems are anticipated if an adequate core trench is exmbadded
into unweathered limestone.

EMERGENCY SPILLWAY

Best location: Left abutment Right aoutr.ent Other
Estimated excavation: Volume yds.; Percent rock s Suitable for fil1? Type
\GC, CL, ec.)

Erodibility of control section Erodibility of exit channel

{high, medium, low or very low) (high, medi.m, iow or very low}

STREAM OR OUTLET CHANNEL

Description: width ________ ft.; Depth ft.. Bed material °D Size of bed material _______in.
Channel: Scouring Aggrading Stable ; Banks: Eroding Stable
* insert 50 or 75 (continued on reverse side) PLATE 5

Sheet 1 of 3




BORROW AREAS
* Right valley wall and ridgetops

No. Locat.on * Direction from dam Distance Probabie depth Area

Cubic yards ava.laole Description of material Silts with varying amounts of clay intermixed.

Description of materials underlying borrow area

Depth to water Are salts or dispersed s0is preser.i?

No. Location Direction from dam Distance Probabie depth Area

Cubic yards avaiabie ) Description of material

Description of materials underlying borrow area

Depth to water Are saits or dispersec scis presen:?

SUMMARY OF FINDINGS, INTERPRETATIONS, AND CONCLUSIONS

This lake site situated in a tributary valley of Duckett Creex appears from
a surficial geologic investigation to be a fine site for construction of a w:
retention dam. The natural scalant material available at the site is in exce
of 3 or & feet and blankets most of the bedrock in the lake area. Jointed weathered
limestone bedrock can be observed in the valley bottom in several places. GTos

w b
this area can be filled with borrow material at hand to p:evu“t downward percolation
of water _II 2n adeguate core trench can ba coastructed in the bedrock to _a cepth

o 3t

-
[
<

of vae*al Toot

r~crc_pr ‘*teraLLy moving water in the steep wa.led 'y napag
valley no 101\a :

i
Pro plcas are ant1c19uteq

The 91 acres of drainage should ba sufficient to maintain a stable water
level in a lake of 3 to 5 acres in size. .

RECOMMENDATIONS FOR FURTHER INVESTIGATIONS :

{Including type of equipment required and estimated cost)

See attached page.

PLATE S
Sheet 2 of 3

Attach logs. sketches. maps and other pertinent dats GPO 802-7277




Charles Ruff, SCS, St. Charles County

RECOMMENDATIONS FOR FURTHER INVESTIGATIONS

1. Secveral backhoe test pits should be excavated on the centerline ol the.
dam at_the right abutment and backslope to determine the depth of roek in giel.
area _of the first terracc above the stream bed and also the depth to rock in the

valley wail near the right abutment. A dackhoc may also be used to deternine
the availability and guality of borrow material on_the waterline and on tae
ridgctops.

PE=r = Do~

2. The core trench should be excavated deep enough into the bedrock to
intersect all weathered jointed bedrock. Fresh siity clay should be packed on
this {irm fresh unweathered bedrock to intercept any lateral movement of water
from upstream sources laterally toward the dam. If no bedrock is intercepied
on the right or left abutment a core trench of 3 to &4 feet should be suiiicient.

3. If bedrock is encountered at a_shzliow depth on the first terrsce rear
< toyrage_snould Dol Do s

S
the right gbutmeni the material Qyeriving the roc

1.
N
1 should be lefr in piczce and
.
+

as borrow material. This natural seaisnt meceri
1 ively through the area.

a
compacted by routing construction egulpment selec

4. The stream bed should be fiilcl with silty clay borrow material upstreax
for 100 or 150 feet above the dam to prevent wacer from entering che weathere

jointed bedrock.

L222;747é&347¢?";22617

Thomas J. Dean
Engineering Geologist
‘Missouri Geological Survey
August 13, 1968

PLATE 5
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SECTION 1 -~ PROJECT INFORMATION
1.1 GENERAL

a. Authority The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of Engineers, to
initiate a program of safety inspection of dams throughout the United
States. Pursuant to the above, the St. Louis District, Corps of Engineers,
District Engineer contracted with Reitz & Jens, Inc. (Contract DACW43-78-C~0162)
for a safety inspection of the No Name 447 Dam, MO ID No. 10796.

b. Purpose of Inspection. The purpose of the inspection was
to make an assessment of the general condition of the dam with
respect to safety, based upon available data and visual inspectionm,
in order to determine if the dam poses hazards to human life or
property.

c. Evaluation Criteria. Criteria used to evaluate the dam
were furnished by the Department of the Army, Office of the Chief of
Engineers, in "Recommended Guidelines for Safety Inspection of
Dams " (Appendix D). These guidelines were developed with help of several
Federal agencies and many State agencles, professional engineering
organizations, and private engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances The dam 1is built in a deeply
eroded draw in the rolling uplands along the Missouri River.

Soils in the watershed are Menfro Silt Loam derived from a thick loess
and considered to be in Hydrologic Loil Group "B". Ground slopes in the
watershed average 12%. The present land use in the watershed is about 10%
cultivated, 10% relatively dense subdivision development, and 207 low density
subdivision development. Another 607 of the watershed presently in pasture
or fallow will, in the inspection team's opinion, be developed to fairly
high density subdivisions in the next five to ten years because this area is
within the rapidly developing environs of St. Charles, Missouri. It is
estimated the final development will be 75% high density residential develop-
ment with about 257 impervious area and 202 low density development with
possibly 10Z impervious area.

The dam runs essentially in an east/west direction; the lake lies in
a southwesterly direction from the dam, along the general trend of the
watershed which is in the same direction. There is a steel drop pipe with
steeply sloping steel drawdown tube south of Statiom 3+50. An
emergency spillway is provided on the west end of the dam.

Upstream there are two small impoundments, each less than one acre in
size. One of these is shown on the photo revision of the USGS Chesterfield
Quadrangle.

Topography in the vicinity of the dam is shown on Plate 3.




b. Location The dam is located in south central St. Charles
County about 1.2 miles south-southeast of the village of Harvester as
shown on Plate 2. The dam and lake are located in the SW; of the NWw
of Fractional Section 22 T46N, R4E and are not shown on the Missouri,
St. Charles, St. Louis County, Chesterfield Quadrangle Sheet, 1972
Edition. A portion of this sheet is reproduced on Plate 3.

c. Size Classification Criteria for determining the size class-
ification of dams and impoundments are presented in the guidelines
referenced in paragraph l.lc above. Based on these criteria, this dam and
- impoundment is in the Small Size Category.

d. Hazard Classification Guidelines for determining hazard classi-
fication are presented in the same guidelines as referenced in paragraph c
above. Based on referenced guidelines, this dam in in the High Hazard
Classification.

e. Ownership The dam is owned by Mr. Gene Gettemeier, 515 Jung
Station Road, St. Charles, Missouri 63301.

f. Purpose of Dam The dam forms a 5-acre recreational lsake.

g. Design and Conmstruction History The inspection team was unable
to find any design on this dam except as described in paragraph 2.1. It
was reported that construction on the dam began in 1968 and water impoundment
commenced in 1969. Two attempts were made to obtain design and construction
data from the engineer reported to have designed the dam without success.

h. Normal Operating Procedure Normal rainfall, runoff, transpiration,
and evaporation all combine to maintain a relatively stable water surface
elevation.

1.3 PERTINENT DATA

a. Drainage Area - 94 acres measured on 1977 aerial photography.

b. Discharge a* Damsite

(1) Al:, .isch -ge at the damsite is through uncontrolled spillways.
(2) Esti. _.d experienced maximum flood at damsite - unknown.
(3) Estimated ungated spillway capacity at maximum pool elevation
(a) Drop pipe and drawdown tube - 1l4.1 cfs
(b) Emergency Spillway - 5.5 cfs
(c) Total - 19.6 cfs
c. Elevation (Feet Above M.S.L.)

(1) Top of dam - 535.6 (See Plate 3).




C
(2) Spillway crest -
(a) Primary spillway drop pipe - 530.0
t (b) Emergency spillway - 535.1
(3) Streambed at centerline of dam ~ 497Afrom survey
(4) Maximum tailwater - unknown
¢ d. Reservoir Length of maximum pool -1100 feet + at spillway crest.

e. Storage (Acre-Feet)

(1) Top of dam - 94 acre feet
(2) Normal pool ~ 59 acre feet

f. Reservoir Surface (Acres)

(1) Top of dam - 7.1 Acres (estimated)
(2) Spillway crest ~ 5.05 Acres -
g. Dam

(1) Type - earth embankment.

(2) Length - 500 feet

(3) Height - 39 feet maximum (from survey)

(4) Top width - 13 feet +

(5) Side Slopes -~

(a) Downstream - 1V on 4H (determined from section at ;
Station 3+50 (See Plate 3).

e e A A e S P Sl O ot

(b) Upstream - 1V on 2H to water surface from section at 1
Station 3450 (see Plate 3).

(6) Zoning - unknown
(7) Impervicus core - unknown

(8) Cutoff - unknown

(9) Grout curtain - unknown

h. Diversion and Regulating Tunnel None




i. Spillways - The Principal Spillway is 20-inch diameter droppipe and
12-inch outlet through dam.

The emergency spillway has a flat "V" shaped channel with 20:1 side slopes. !
This flowline is only 0.5 feet below the low point of the dam crest.

J. Regulating Outlets None C




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The USDA-SCS apparently furnished advice during design and construc-
tion of this dam. The SCS has on file a preliminary information sheet for
this structure. This was marked "Not to be used for construction”. It is
believed, however, that this design was, to some extent, followed in con-
struction of the dam. This drawing is reproduced as Plate 4.

In addition, the inspection team has received a copy of Form SCS-375
"Preliminary Geologic Investigation of Damsites", which although incomplete
with regard to the emergency spillway and its outlet channel, does address
the permeability of the reservoir in underlying limestone. This is reproduced
as Plate 5. Subdivision plans on file with the St. Charles County Planning
Commission and St. Charles County Highway Department do not include details
of the dam.

2.2 CONSTRUCTION

The dam was constructed in 1969, according to information received from
the SCS. Also on hand are what appear to be preliminary estimates of quan-
tities dated August 30, 1968. Mr. Charles Ruff is indicated to have been
engineer, owner or developer of the subdivision.

2.3 OPERATION

There are no facilities requiring operation at the dam. No records of
operation have been obtained by the inspection team.

The maximum loading on the dam is unknown. The lake level seems to
remain stable during average precipitation of 38 inches per year. There are
no records of operation of the dam.

It does not appear that flow through the emergency spillway has occurred
since completion of the dam.

2.4 EVALUATION

a. Availability A single preliminary sketch and a geologist's report
are the only design reccrds available to the inspection team, although there
may be other records in private files that were not made available to the
inspection team. Seepage and stability analyses comparable to the require-
ments of '""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 loading conditions (including
earthquake loads) and made a matter of record.

b. Adequacy Complete engineering data not being available, no detailed
assessment of the design, construction and operation could be made. However,
the design appears to be the standard SCS practice for this type and size of
structure. If the preliminary design was followed, the dam would probably
have been provided with a cutoff trench sealed in the rock and a steel draw-
down tube with three anti-seep diaphragms 5-1/2 feet square.




However, for the size of dam, materials used and measurements taken,
a hydrologic/hydraulic evaluation indicated the dam would start to be over-
topped at 25% of the Probable Maximum Flood.

Also, for the section and the presence of the primary spillway plus the
visual inspection of a dam with reservoir approximately 9 years of age, the
generally good condition of the dam, when considered by the experienced
engineers, indicated that even though a detailed assessment of the design
and construction in an analytical sense was not possible, an evaluation of
the dam as a structure, was feasible and indicated an acceptable dam section.

¢. Validity The data found were only valid for information as to
proposed construction. No "as-built" drawings or comnstruction records were
made available to the inspection team.

This report is primarily for safety through maintenance and operation
and the conclusions and evaluation for this Phase I Inspection are considered
adequate for the definitive statement in this report.




SECTION 3 - VISUAL INSPECTION
3.1 FINDINGS

a. General A visual inspection of No~-Name No. 447 dam was made on
4 September 1978. Three days of field measurements by a survey party were
on 31 August, 1 September and 14 September 1978. The training and experience
of personnel in these inspections included hydrologic/hydraulic engineering,
soils and materials engineering, surveying and structural engineering.
Specific observations are discussed below.

b. Dam The grade of the crest of the dam is relatively uniform
(photos D~-4, D-5) except at the spillway at the west end, where the crest
is approximately two feet higher than the crest for several hundred feet
to the east (the higher part of the dam). This gives illusion of a spillway
depth of approximately three feet but, in reality, the flowline of the
emergency spillway is only about one-half foot below the top of the dam.

The upstream slope of the dam has no erosion resistant wave protection.
Since the earth used to build the dam is of eolian (windblown) origin and
easily erodible, the need for a resistant armor coating to prevent wave
damage is mandatory. No signs of burrowing animals were seen.

The downstream slope of the dam was covered with a healthy growth of
low grass (D-1, D-2) as was the upstream slope (D~3, D-4, D-5). Neither
slope had underbrush or larger growth as compared with grass. Between the
portion of the dam alignment where the spillway had been cut into virgin
ground and substantial fill sections of the dam, a large oak (dying in the
upper branches) is standing (D-3, D-4). The downstream slope of the dam,
for its height of approximately 35 feet, is regular and has no visible indi-
cations of non-uniformity as far as surface configuration. At the west end
of the dam, grades were very rough (S-3, S-4) and had not been dressed to
form a spillway location. Indications are that even though this is a cut
area, the soils in the bottom can be easily eroded in a barren part of the
section near the west end. In the roadway path used by vehicles, a line of
holes (D~6) suggested potential instability. This line of holes, origin not
capable of explanation, may be either in the shallowest part of the dam
embankment or contiguous with its contact to the natural terrain. Also, near
both ends of the dam embankment, manhole covers were visible (S-3, S-4, S-7)
indicating underground sewers. These manhole covers are on sanitary sewer
lines which run downslope on the downstream side of the dam at approximately
the alignment where the dam came in contact with the original topography.
These sewer trenches suggest a serious potential for erosive piping along
the outside of the sewer pipes. No hydrophilic plants or other signs
related to underseepage or through-seepage were noted on or below the down~
stream face of the dam.

¢. Appurtenant Structures The primary spillway consists of a 20-inch
diameter steel droppipe with a vertical anti-vortex baffle at intake controlled
lake level (S-5, D~3, D~5). The apparent intended emergency spillway at the
west end of the embankment was 1ll-defined, at best (S-2, S-3, S-4).




d. Reservoir Area No wave-wash was visible either on the lake side
of the dam (D~3) or around the bank of the lake in virgin soil locatioms
(D~2). The lack of apparent effort to develop an actual emergency spillway
location, as referred to above, is glaring.

e. Downstream Channel Immediately downstream from the dam the channel "
is as indicated on photos V-1 through V-4, However, development in Duckett .
Creek is potentially impacted by this reservoir because the dam has been
built across a tributary watershed to Duckett Creek.

A

3.2 EVALUATION

The presence of only 0.5 foot difference between much of the dam's length
and the low point on the spillway and lack of any real delineation of a b
spillway section or channel indicate the need for immediate remedial action
to eliminate a serious potential of failure. The easily eroded characteris-
tics of the soils, which are of eolian (windblown) origin and therefore,
tend to be of low to possibly no plasticity, both used to build the dam and
natural soils in the sides of the valley, require that emergency spillways
be promptly improved as to capacity. Sufficient freeboard to protect this
dam from being overtopped should be provided because of the high probability
of breaching failure of the dam embankment by erosion should overtopping
flows occur.

The lack of erosion protection on the upstream slope, the sanitary sewer
alignments at the edge of the dam and the line of holes at the west end of
the dam in the windblown soils, all require protective devices or measures
to prevent erosion both in the dam and natural soils. 1




SECTION 4 - OPERATIONAL PROCEDURES
4.1 PROCEDURES

There are no controlled outlet works for this dam; therefore, no
regulating procedures exist. The pool is controlled by rainfall, runoff,
evaporation, and capacity of the uncontrolled spillway.

4,2 MAINTENANCE OF DAM.

The vegetation on the dam appears to have been mowed at sufficieut
intervals to prevent growth of trees and brush. The emergency spillway
channel is rough and uneven. The droppipe and spillway appear to be in
good condition. Some trash appeared to have been dropped or thrown into
the droppipe partially blocking it.

4.3 MAINTENANCE OF OPERATING FACILITIES

No operating facilities exist at this dam.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

The. inspection team is not aware of any existing warning system for
this dam.

4.5 EVALUATION

Maintenance of the dam has been adequate. Continued attention to mowing
the growth on the dam is necessary to prevent start of tree and brush growth.
The droppipe and pipe through the dam should be kept clean and free of debris.
If this is seriously obstructed a serious potential of failure could occur
from overtopping of the dam.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES
a. Design Data No design data are available.

b. Experience Data The drainage area 1s 94 acres and was developed
from USGS Chesterfield Missouri Quadrangle. Also available are 1"=2000'
aerial stereo pairs taken April 6, 1977, by Surdex Corporation. Lake area
is measured on a 1"=200' enlargement of a portion of one of these photographs
and shown on Plate 1. The spillway and dam layout are from surveys made
during the inspection.

c¢c. Visual Observations

(1) Principal spillway droppipe (20 inches) and outlet pipe are
in good condition.

(2) The emergency spillway channel is located at the west end of
the dam. It is an unlined V-shaped earth channel with 20 to 1 side slopes.
The flowline is only 0.5 foot below the lowest part of the dam crest.

3) No drawdown facilities are available to evacuate the pool.

(4) Maximum emergency spillway releases may endanger the integrity
of the dam. However, the dam will be overtopped before any appreciable
emergency spillway flow occurs.

d. Overtopping Potential Hydrologic and hydraulic computations appear
in Appendix A. The spillways are too small to pass the minimum required
flood of one-half the Probable Maximum without overtopping. The Probable
Maximum Flood is defined as the flood discharge that may be expected from
the most severe combination of critical meteorclogic and hydrologic conditions
reasonably possible in the region. The dam will start to be overtopped by a

flood equal to 25% of the PMF. The one~half PMF will overtop the dam to a
maximum depth of about 1.0 foot. The depth will vary to zero across the dam
because of the sloping crest. Erosion of the downstream face of the dam
would start with overtopping. If the duration of overtopping was sufficient
it would result in breaching the dam. A width of 300 feet of dam crest will
be subject to some overtopping flow. Maximum rate of flow over the dam crest
will be about 510 cubi c feet per second and about 220 cfs will be passed by
the spillways. Overtopping flow will have a duration of about 6 hours. The
existing lake and principal spillway will contain a 100-year frequency flood
below the crest of the emergency spillway.

Failure of upstream water impoundments described in Paragraph 1.2.a
would not have a significant impact on the hydrologic or hydraulic analysis.

The effect from rupture of the dam could extend approximately one mile
downstream of the dam. There are 10 inhabited homes downstream of the dam
which could be severely damaged and lives of the inhabitants lost should
failure of the dam occur.

10
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SECTION 6 - STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY
a. Visual Observations Visual observations which adversely affect

the structural stability of this dam are discussed in Section 3, paragraph
3.1.b.

b. Design and Construction Data No design or construction data
relating to seepage and stability analysis were found.

c. Opgrating Records No appurtenant structures requiring operation
exist at this dam.

d. Post Construction Changes No post construction changes exist
which will affect structural stability of the dam.

e. Seismic Stability A detailed seismic analysis is beyond the
scope of a Phase I Inspection. Considering the seismic zone (2) in which
this dam is located, an earthquake of these parameters is not expected to
cause a structural failure of this dam. A detailed seismic analvsis is not
recommended.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety The spillways are inadequate to pass the required one-half
Probable Maximum Flood (PMF).

The reservoir and principal spillway are adequate to contain a flood
which has a 1% chance of being exceeded (100-year flood) in any given year.

Erosion protection for the emergency spillway is deficient.

The upstream slope of the dam has no erosion resistant wave protection.
Since the earth used to build the dam is of eolian (windblown) origin and
easily erodible, the need for a resistant armor coating to prevent wave
damage is mandatory.

The stability of and seepage conditions on the downstream slope should
be investigated by an engineer experienced in the design of dams.

b. Adequacy of Information Due to lack of engineering design and con-
struction data, the conclusions in this report were based on performance
history and external visual conditions. The inspection team considers these
data sufficient to support the conclusions herein.

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.

c. Urgency The remedial measures recommended in paragraph 7.2 should
be accomplished in the near future. Priority should be given to providing
an adequate capacity erosion resistant spillway. If the safety deficiencies
listed in paragraph a are not corrected in the near future, they will continue
to deteriorate and lead to a serious potential of failure.

d. Necessity for Phase II Based on the results of the Phase I Inspec-
tion. no Phase 11 Inspection is recommended.

e. Seismic Stability This dam is located in Seismic Zone 2. An
earthquake of this magnitude is not expected to be hazardous to this dam.
A detailed seismic analysis is not recommended.

7.2 REMEDIAL MEASURES

a. Alternatives Emergency spillway size and/or height of dam should
be increased to prevent overtopping by a one-half probable maximum flood.
In either case, the spillway should be protected to prevent erosion. The
owner should obtain the services of an experienced engineer to design and
observe construction of these remedial measures.

b. Stability and Seepage Analyses The owner should have an engineer

experienced in design and construction of dams prepare seepage and stability
analyses.




¢. O&M Maintenance and Procedures The following O&M maintenance
and procedures are recommended:

(1) Continue mowing .vegetation growth on the slopes of the dam.

(2) Periodically check the condition of the 12-inch steel pipe
through the dam for evidence of corrosion and leakage. Water leaking into
or out of a corroded priuncipal spillway pipe could cause piping failure of
the earth embankment.

(3) Maintain a trash rack at the inlet of the principal spillway.
Remove accumulations of trash which, if left in place, could eventually
greatly reduce the capacity of the pipe.

(4) Maintain an erosive-resistant sill in the control section of
the spillway and remove the humps and irregularities in the spillway channel.

(5) The owner should keep a record of all future repairs and
maintenance.

(6) After completion of the remedial measures, detailed inspec-
tions of the dam should be made periodically by an engineer experienced in
the design and construction of dams.

(7) The purported 2-inch steel pipe is through the dam. It has
not been found. A qualified technician using a metal detector might find
the pipe and valve if the soil cover over it is 3 feet or less. Efforts
should be made to find the pipe and determine if it is corroding or leaking.
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HYDROLOGIC AND HYDRAULIC ANALYSIS METHODOLOGY

1. The hydrologic analysis used in development of the overtopping
potential is based on applying a hypothetical storm to a unit hydrograph
to obtain the inflow hydrograph for a reservoir routing. The Probable
Maximum Precipitation for those dams in the high hazard potential category
is derived and determined from regional charts prepared by the National
Weather Service in "Hydrometeorological Report No. 33". Reduction factors
have not been applied. A 24~hour storm duration is assumed with the 24-
hour rainfall depths distributed over 6-hour periods in accordance with
procedures outlined in EM 1110-2-1411 (SPF Determination). The maximum
6-hour rainfall period is then distributed to hourly increments by the same
criteria. Within-the-hour distribution is based upon NOAA Technical Memor-
andum NWS HYDRO-35. The non-peak 6-hour rainfall periods are distributed
uniformly. All distributed values are arranged in a critical sequence by
the SPF criteria. The final inflow hydrograph is produced by deduction of
infiltration losses appropriate to the soil, land use and antecedent moisture
conditions.

2. The reservoir routing is accomplished by using Modified Puls routing
techniques wherein the flood hydrograph is routed through lake storage.
Hydraulic capacities of the spillways and crest of dam are used as outlet
controls in the routing. Storage in the pool area is defined by an elevation-
area curve. The hydraulic capacity of the spillways and the sloping top of
dam is defined by a cowposice elevation discharge curve.

3. Dam overtopping analysis has been conducted by hydrologic methods for
this dam and lake. This computation determines the percentage of the PMF
hydrograph that the reservoir can contain without the dam being overtopped.
An output summary in the hydrologic appendix displays this information as
well as other characteristics of the simulated dam overtopping.

4, The above methodology has been accomplished for this report using the
systemized computer program HEC-1 (Dam Safety Version), July 1978, prepared by
the Hydrologic Engineering Center, U.S. Army Corps of Engineers, Davis, Calif-
ornia. The numeric parameters estimated for this site are listed on Plate 1lA.
Definitions of these variables are contained in the "User's Manual" for the
computer program.

5. At heads less than 0.6-foot capacity of the principal spillway is
determined by the flow over the rim of the drop tube behaving as a sharp-
crested weir. Length was assumed as the perimeter of the pipe and a discharge
coefficient of 3.3 was used. At higher heads (above 1.0 foot) the hydraulic
control is at the entrance to the 1l2-inch pipe through the dam at the bottom
of the drop tube. The head discharge relationship is determined by allowing
one velocity head for energy in the 12-inch pipe and 0.5 velocity head for
entrance losses at the upper end of the 12 inch pipe. Friction, velocity head
and entrance loss in the drop tube are added to give a total head above the
top of the 12-inch pipe of 1.65 velocity heads.

A-1




6. The emergency <:illway was calculated using critical velocity at
theé centerlire of the dam. To allow for friction, velocity distribution
and transition losses, 0.2 velocity head was added. Flow over the sloping
top of the dam was calut:late. usging a coefficient of discharge of 3.0, the
broad-crested weir equation. About 225 feet of dam is within 0.3-foot of
the lowest part. The remainder is at varying higher elevations. All
principal spillway, emergency spillway and overtopping discharge was included
in a composite rating curve. Dummy values of (.1 for dam length, coefficient
of discharge and exponent were entered on the $D card to suppress diagnostic
statements in the output. The amount of this dummy flow 1is never greater

than 0.02 cfs.
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