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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

RAME: Sweetwater Dam (No Name 25i)
LOCATION: Jefferson County, Missouri
STREAM: Unnamed Tributary of Dulin Creek
DATE OF INSPECTION: 15 December 1978

Sweetwater Dam, Mo. 30436 (No Name 251), was inspected using
the "Recommended Guidelines for Safety Inspection of Dams." These
guidelines were developed by the Chief of Engineers, U.S. Army,
Washington D.C., with the help of Federal and State agencies,
professional engineering organizations, and private engineers. The
resulting guidelines are considered to represent a consensus of the
engineering profession.

Based on the criteria in the guidelines, the dam is in the high
hazard potential classification, which means that loss of life and
appreciable property loss could occur in the event of failure of the
dam. The downstream damage zone is approximately one-half mile
long. Three buildings, including one home, and one improved road
crossing are located within the damage zome. They would be
subjected to flooding with possible damage and/or destruction and
possible loss of life if the dam should suddenly fail. The dam is
in the small size classification because it is less than 40 feet

high and impounds less than 1000 acre-feet of water.

For its size and hazard category, this dam is required by the
guidelines to pass one-half PMF to the PMF. The PMF is defined as
resulting from the most severe combination of critical meteorologic
and hydrologic conditions that are reasonably possible in the
region. Considering the short damage zone and the limited amount of
development downstream of the dam, one half the PMF is considered
the appropriate spillway design flood.-.The spillway of this dam
will pass only 20 percent of the PMP without overtopping the dam.
Our evaluation indicates that the spillway will pass the 100-year
flood, that is a flood having a 1 percent chance of exceedence in
any given year, without the dam being overtopped. -Since the
spillwvay for Sweetwater Dam is not capable of passing a minimum of
one-half (50 percent) of the PMF without overtopping the dam, the
spillway is cousidered inadequate.

The inspection team observed heavy tree growth covering the
downstream slope of the dam and spillways. Some trees were 6 to 10
inches in diameter. The root systems of these trees are a potential
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seepage hazard and constitute a maintenance deficiency. ~Potential
exists for other deficiencies such as rodent holes to be found after
the trees and brush have been removed.

The downstream slope of the dam was eroded considerably in the
area of the right abutment where flow from the right spillway has
occurred in the past. A large scour hole has developed immediately
downstream of the crest of the right spillway. A ditch has been
eroded along the toe of the embankment from the scour hole to the
old streambed downstream of the dam. The scour hole and eroded
ditch constitute a maintenance deficiency that should be repaired.
Corrective measures should be taken to prevent reoccurrence of scour
and erosion in this area.

Seepage and stability analyses are not on record as recommended
in the guidelines, which is considered a deficiency that should be
rectified.k

It is recommended that action be taken by the owner to
implement thea remedial measures listed herein in the near future.
Any corrective works performed in relation to increasing the
spillway size and/or dam height and stability, and seepage
investigations of the embankment should be made in accordance with
analyses and design performed by an engineer experienced in the
design of dams. These conclusions were reached by the undersigned
inspection team members.
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ROBERT MacDONALD

Soils Engineer : Hydkdulic Engineer
(’,
SUBMITTED ny- //ZZfél 934 Wici/ 25 Lec

fer-Chief, Engln eydng Division Date

{
APPROVED BY: (ﬁ— f )7‘0/‘\ 2@«- 7

Colbnel, CE, District Engineer Date

2




u;

OVERVIEW OF SWEETWATER DAM (NO NAME 251)
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGBAM
SWEETWATER DAM (NO NAME 251) ID NO. 30436

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 imspection of dams
throughout the United States. Pursuant to the above, the St. Louis
District, Corps of Engineers, District Engineer directed that a
safety inspection of the Sweetwater Dam (No Name 251) be made.

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 dem poses hazards to human life or
property.

¢. Evaluation Criteria. The inspection was accomplished
using the "Recommended Guidelines for Safety Inspection of Dams."
These guidelines were developed by the Chief of Engineers, U. S.
Army, Washington, D. C., with the help of several Federal and State
agencies, professional engineering organizations, and private
engineers. The resulting guidelines are considered to represent a
consensus of the engineering profession.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) The dam is an earth structure built in a small valley in
the north-east portion of the Missouri Ozark Region. Topography
adjacent to the lake is rolling. Topography in the vicinity of the
dam is shown on PLATE 2.

(2) The dam has two non-regulated spillways. One spillway is
located at the left abutment and the other near the right abutment
(see photographs 2 and 4). The left spillway is lower, by less than
one foot, than the right spillway. The exit channel of the right
spillway is adjacent to the toe of the dam embankment. The exit
channel of the left spillway is separated from the toe of the
embankment.

N . . LS
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(3) Pertinent physical data are given in paragraph 1.3 below.

b. Location. The dam is located in the north-west portion of
Jefferson County, Missouri, just south of House Springs, Missouri.
The lake formed by the dam is shown on the 1974 revised Belew Creek,
Misgsouri USGS Quadrangle Sheet in the northeast quarter of Section
20, Township 42N, Range 4E (see PLATES 1 and 2).

¢. Size Classification. Criteria for determining the size
classification of dams and impoundments are presented in Volume 1,
Appendix D, Chapter 5, of the National Program of Inspection of Dams
Report. Based on these criteria, this dam and impoundment is in the
small size classification.

d. Bazard Classification. Criteria for determining hazard
clagsification are presented in the same report as referenced in
paragraph ¢ above. Based on referenced criteria, this dam is in the
High Hazard Classification. A high hazard dam is one which poses
hazards to human life or which would cause extensive property damage
should the dam suddenly fail. Three buildings, including one home,
and one improved road crossing are located within one half mile of
the dam. They would be subjected to potential damage and/or
destruction, and loss of life could result if this dam should
suddenly fail. A sudden failure of this dam may cause damage within
a downstream damage zone which is approximately one half mile long.

e. Ownership. This dam is owned by Charles T. Telle, Route 2,
Box 453, High Ridge, Missouri 63049.

f. Purpose of Dam. The dam forms a 6-acre recreation lake.

g Design and Construction History. No design and
construction history was available from the present owner who
acquired the dam about 2 months prior to the inspection. The
previous owner was contacted but no information could be obtained.
A member of his family reported that the dam was built about 19
years ago.

h. Normal Operating Procedure. There are no spillway or
outlet structures which can be manually controlled.

1.3 PERTINENT DATA

a. Drainage Area -~ 80 Acres

b. Discharge at Damsite - Unknown - The spillways are the omnly
outlet from the dam. Evidence of spillway flow in the past is
vigible at both spillways (see photographs 3 and 5). There is no
visible evidence of overtopping of the dam. No discharge
information is available from the owmer.

2




c. Elevation (feet sbove MBL)

(1) Top of dam ~ 689 *

(2) Spillway Crest - Left Spillway 687 +
Right Spillvay 687.5 +

(3) Streambed at toe of dam - 660 +

(4) Maximum tailwater - Unknown

3 d. Reservoir:
(1) Length of maximum pool - approximately 1100 + feet.
(2) Length of recreation pool - approximately 1000 + feet.

e. Reservoir Surface (acres):

(1) Top of dam - 8.0 (reported by owmer)
7.2 (topographic quadrangle map)

(2) Spillway crest - 6.2 (topographic quadrangle map)

£. Storage (Acre-feet)

(1) Top of dam - 85 (estimated from map)
(2) Spillway Crest - 74 (estimated from wap)

(1) Type ~ earth embankment
(2) Length - 360 + feet

(3) Height - 29 + feet maximum

(4) Top width -~ 24 * feet
(5) 8ide slopes -
(a) Downstream - 1V on 2.4H (Average)
(b) Upstream -~ Unknown (Upstresm Slope Underwater)

(6) Zoning - Unknown

(7) Impervious core - Unknown

3




(8) Cutoff - Unknown

(9) Grout curtain ~ Unknown

i. Spillvay
Left Right
(1) Type - Uncontrolled (channel) Uncontrolled
(2) width of weir - 2% + feet 30 + feet

(3) Length of weir - approx. 100 feet approx. 40 feet

(4) Crest elevation - 687 + 687.5 +

j. Regulating Outlets: Nome




SECTION 2 -~ ENGINEERING DATA 1

2.1 DESIGN

No design drawings or calculations are available for this dem.
2.2 CONSTRUCTION

Construction was reported to have been completed 19 years ago. .
No construction records are available. :

2.3 OPERATION i

No operations because spillway is ungated.

2.4 RVALUATION

a. Availability. RNo data was available.

b, Adequacy. Data available were not adequate to make an
engineering analysis of the dam. Seepage and stability analyses |
comparable to the requirements of the "Recommended Guidelines for 1
Safety Inspection of Dams" were not available, which is considered a

deficiency. These seepage and stability analyses should be
performed and made a matter of record.

¢. Validity. No valid engineering design data or
construction data were available.




SECTION 3 - VISUAL INSPECTION
3.1 FPINDINGS

a. General. Sweetwater Dam (No Name 251) was visually
ingpected by a geologist, soils engineer, and a hydraulics engineer
on 15 December 1978. The present owner met the inspection team.
The previous owner was contacted on 15 December 1978 but no
information could be obtained. Observations made by the inspection
team are discussed below.

b. Geology. The Sweetwater Dam and drainage area is
underlain by the Plattin formation of the Champlainian (middle)
Series formed during the Ordovician Period (440-500 milliom years
before present). The Ordovician and Kimmswick formations also
outcrop on the steep upland slopes above the lake, and the ridgetops
are capped by the Mississippian Fern Glen formation. The Plattin
formation outcrops as a series of ledges in the spillway on the left
abutment. This rock is light gray, thickly bedded, fine grained
limestone, with a highly pitted surface. A ledge of massive,
unpitted limestone outcrops at the upper part of the spillway.

The rock is essentially horizontal with a slight regiomnal
dip to the northeast and is crossed by a series of widely spaced,
generally open (1-2 inches), near vertical joints trending
approximately N209E. The dam is located approximately 4 miles
southwest of a fault associated with the Eureka-House Springs
structure which has been described as being post-Mississippian (350
million years before present) and is not considered to be active.
No evidence of caves or other karst features was observed on either
abutment.

c. Dam. The crest of the dam is about 24 feet wide and the
height is estimated at 29 feet (see PLATES 3 and 4). An embankment
cross section is shown on PLATE 4. The slopes indicated are
considered typical of the slopes on the entire embankment. The
downstream slope of the dam and spillways are covered with trees and
brush. (See photographs 1, 4 and 6.) The left spillway channel
runs for about 100 feet downstream from the dam on a mild slope,
then tapers off into the old streambed.

A large scour hole was observed in the downstream slope of
the embankment in the spillway area at the right abutment as shown
on photographs 2 and 3. The scour hole is about 4 feet by 20 feet,
and approximately 8 feet deep at its maximum depth just downstream
of the crest of the spillway. Moving in a downstream direction, the
depth of the hole decreases, forming a ditch about one foot deep by
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two feet wide that runs along the toe of the dam embankment to the
old streambed. There were no other problems such as seeps, slides,
cracks, or detrimental settlements observed on the dam embankment.

No riprap was observed anywhere on the upstream or
downstream slopes of the dam or on the spillway. There was,
however, no evidence of erosion of the dam embankment.

d. Reservoir Area. No wave wvash, excessive erosion, or
slides were observed along the shore line.

The appearance of the shoreline indicated that the lake
level on the day of the inspection was the approximate normal level
that the lake remains at, most of the time.

e. Spillway Seepage. A small trickle of water, estimated to
be about two gallons per minute, was observed seeping from a bedding
plane and an open vertical joint in the abutment rock that outcrops
about halfway down the spillway in the left abutment, just
downstream of the dam (see photograph 7). The water appeared to be
clear and void of any fine materials; therefore, it can be assumed
that embankment material is not being piped. The source of the
seepage is uncertain. Considering the relatively low position with
respect to the stream valley wall and the pool elevatiom, the
seepage could be natural groundwater coming from the valley slopes

or it could be a hydraulic conmection with the pool through the
abutment.

3.2 EVALUATION

The tree growth on the downstream slope of the dam is very ;
extensive and poses a potential seepage problem. The scour hole in .
the downstream slope of the embankment in the spillway area at the ‘
right abutment is a potential source of seepage and sliding :
problems. If not repaired, it could result in flow from the pool i
and extensive erosion of embankment material. The seepage noted in
the rock outcrop in the left spillway exit channel (see paragraph
3.1e) is not thought to pose any problem concerning the integrity of
the dam.

The left spillway has extensive tree growth and a wire fence
across it (see photograph 4). These items may catch leaves and
debris, and block or impede spillway flows.




SECTION 4 ~ OPERATIONAL PROCEDURES

4.1 PROCEDURES

There is no regulation of flow.
4.2 MAINTENANCE OF DAM

As shown on Photos 1 through 6, the downstream slope of the dam
and the left spillway area has not been maintained as evidenced by
the heavy brush and tree growth. Also, the scour hole and ditch
downstream of the spillway at the right abutment has not been
repaired (see paragraph 3.1c).
4.3 MAINTENANCE OF OPERATING FACILITIES

None
4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

No warning system is known to exist.

4.5 EVALUATION

Maintenance and Operation of existing facilities were
inadequate at the time of this inspection.




SECTION 5 - HYDRAULIC/HYDROLOGIC
5.1 EVALUATION OF FEATURES

a. Design Data. No design data were made available to the
inspection team. The present owner bought the property about two
months before the inspection, and he did not have any design data.
The previous owner was contacted but no information could be
obtained.

b. Experience Data. All of the pertinent data furnished in
this report are based on computations derived from either a U.S.
Geological Survey 7-1/2 minute quadrangle sheet (Belew Creek,
Missouri) or measurements and surveys made during the field
inspection.

c. Visual Observations. It appears that the lake regularly
fills to about 1 to 2 feet above the water surface elevation of the
lake observed on the day of the field inspection which was 686.0 +.
The spillway exit channel at the left of the dam is not well
defined. This spillway chaunel runs for about 100 feet downstream
from the dam on a mild slope then tapers off into the old
streambed. The channel and channel entrance are not well
maintained, being overgrown with thick vegetation and trees. The
right spillway is a more defined swale-like section which is grass
covered and mowed regularly along with the top of the dam.
Discharge from the right spillway flows along the toe of the dam
embankment toward the old streambed. A large scour hole and ditch
have been eroded downstream of the spillway as described in
paragraph 3.lc.

d. Overtopping Potential. For its size and hazard category,
this dam should be able to pass one half PMF to the PMF without

overtopping the dam. The Probable Maximum Flood is defined as the
flood discharge that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions that
are reasonably possible in the region. Considering the short damage
zone and the limited amount of development downstream of the dam,
one half the PMF is considered the appropriate spillway design
flood. The spillway will pass approximately 20 percent of the PMF
without overtopping of the dam. Also, our evaluation indicates the
spillway will pass the 100~year flood without overtopping the dam;
that is, 8 flood having a 1 percent chance of being equaled or
exceeded during a given year. For the PMF and the ome-half PMF, the
dam would be overtopped 1.7 feet and 0.9 feet for 6.0 hours and 2.7
hours with a discharge of 1600 cfs and 800 cfs, respectively.




SECTION 6 - STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY
a. Visual Obgervations. Visual observations of the dam and
spillvay are discussed and evaluated in Sections 3 and 5. The dem
has no other appurtenant structures.

b. Design and Construction Data. No design or comstruction
data are available.

c. Operating Records. No operating records are available.

d. Post Construction Changes. No information available.

e. Seismic Stability. Sweetwater Dam is in Seismic Zome 2,
for which the recommended guidelines assign a "moderate" damage
probability. The relatively low height and the type of material of
which the dam was constructed minimize the likelihood of failure due
to earthquake shock.

10




B Aaihinat

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. The spillway cannot pass one-half the Probable
Maximum Flood without overtopping the dam. For its size and hazard
category, this dam is required by the guidelines to pass from
one-half PMF to the PMF. Considering the short damage reach and the
limited amount of development downstream of the dam, one half the
PMF is considered the appropriate spillway design flood. The
spillway size and/or height of the dam should be increased to pass
one-half the PMF without overtopping the dam. Overtopping of the
dam could be detrimental to the structural integrity of the dam.

The major deficiencies observed were vegetation on the left spillway
and downstream slope of the dam and spillways, the scouring and
erosion of the dam embankment downstream of the spillway at the
right abutment, and the lack of sufficient spillway capacity needed
to pass one-half the PMF without overtopping the dam. Since the
spillways for Sweetwater Dam are not capable of passing a minimum of
one-half (50 percent) of the PMP without overtopping the dam, the
spillway is considered inadequate.

b. Adequacy of Information. Due to the lack of engineering
design and construction data, the conclusions in this report were
based only on visual observations. Guidelines furmished for
inspection of dams require that seepage and stability analyses be on
file for each dam inspected. No such data are available for this
dam. This is considered a deficiency which should be corrected.

c. Urgency. It is recommended that the remedial measures
listed in Section 7.2 be accomplished in the near future. The item
recommended in paragraph 7.2a(l) should be pursued on a
high-priority basis.

d. Necessity for Phase II. No Phase 1I inspection is
required.

e. Seismic Stability. Sweetwater Dam is in Seismic Zone 2,
for which the recommended guidelines assign a "moderate” damage
probability. The relatively low height and the type of material of
wvhich the dam was constructed minimize the likelihood of failure due
to earthquake shock.

7.2 BREMEDIAL MEASURES

a. Correction of Deficiencies.

(1) Repair scour hole and ditch which have been eroded
downstream of the spillway at the right abutment, and take
corrective measures to prevent reoccurrence of this problem.

11
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(2) 1Increase the spillway size and/or dam height to pass
one-half the Probable Maximum Flood without overtopping of the dam.

(3) Remove all trees and bushes growing on the embankments of
the deam and in the left spillway approach channel and in both
spillway exit channels. Removal of the stumps and roots of large
trees should be done only under the direction and guidance of an
engineer experienced in the design and construction of dams.
Indiscriminate clearing could jeopardize the safety of the dam.
Potential exists for other deficiencies such as rodent holes to be
found after the trees and brush have been removed. Eatablish a
grass or ground cover in those areas after the trees and brush have
been removed and any rodent holes found have been filled.

(4) Permanently remove the fence that is presently located

across the spillway at the left abutment.

(5) Seepage and stability analyses should be performed by a
professional engineer experienced in the design and construction of
dams.

b. O&M Maintenance and Procedures.

(1) A grass or ground cover should be maintained on all areas
of the dam embankment including the top of dam, embankment slopes,
spillways and spillway exit channel areas. These areas shouv d be
mowed and maintained free of trees and brush growth.

(2) The areas to be kept clear of trees and brush described
above should be inspected regularly to detect rodent holes,
deterioration of turf, growth of trees and brush, erosionm,
settlements, etc., and prompt corrective actions should be taken if
such conditions are found.

(3) The seepage in the left abutment spillway discussed in
paragraph 3.le should be monitored to detect the presence of soil
materials in the flow or auy increase in the quantity of flow. Any
such changes in this seepage should be evaluated by an engineer
experienced in the design and construction of dams.

12
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HYDROLOGIC COMPUTATIONS
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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
Memorandum NWS HYDRO-35. The non-peak 6-hour rainfall periods are
distributed uniformly. All distributed values are arranged in a
eritical 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 according to the
SCS hydrograph computation procedure.

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 spillway, and crest of
the dam are used as outlet controls in the routing. Storage in the
pool area is defined by an elevation-storage capacity curve. The
spillway capacity was determined as described in paragraph 3 below.
The hydraulic capacity of the top of dam was calculated using the
weir equation.

3. The left spillway rating curve was derived from the results of
a normal depth rating curve at the spillway entrance. The right
spillway rating curve was derived using the weir equation for a
V-notch weir as defined in Kings Handbook of Hydraulics where

Q = ZB5/2, ¢ = coefficient of discharge 2.5, Z = side slope of
V-notch, H = depth of flow through spillway. The flow over the dam
was calculated using the broad crested weir equation Q = cLE3/2,

4. 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.




5. The above overtopping analysis 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, California. The numeric
parameters estimated for this site are listed on PLATE Al.
Definitions of these variables are contained in the "User's Manual"
for the computer program. Additional printout is shown on PLATES

A-2 through A-7.
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DAM INSPRCTION PROGRAM
SWEETWATER DAM INVENTORY NO. 30436 (SUMMARY SHEET)

HYDRAULIC AND HYDROLOGIC PARAMETERS

Drainage Area = 80 Acres

SCS Loss Rate Curve No. = 85 for sntecedent moisture condition III

Time of Concentration:
Lake Volume

Elevation
ft. msl

660

Storage

ac—~ft

Combined Spillway and Dam QOvertopping Rating Curve

Elevation
ft. msl

687.0
687.5
688.0
688.5
“9.0
690.0
691.0
692.0

Storage

_ac-ft_

Te = 0.08 hrs. = 5 min. (using Kirpich eq.)

0 (Left spillway crest)
7 (Right spillway crest)

21

59

135 (Top of dem)
864
1877
3806

PLATE A-1
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PHOTO 1  TOP OF DAM (RIGHT SPILLWLY IN FORTARDUY
SCOUR HOLE BEGINS IN FRONT OF MAN AT RIGHT j
OF PHOTO.)

PHOTO 2  RIGHT SPILLWAY (Looking Upstream. Scour
Hole Begins at Immediate Right Foreground)
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PHOTO 5 LEFT SPILLWAY EXIT CHANWEL (LOOXING UPSTREAM)

PHOTO 6 DOWNSTREAM SLOPE OF DAM (LOOKING UPSTREAM)




PHOTO 7

LEFT SPILLWAY SEEPAGE




