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SUBJECT: Something Green A Dam Phase I Inspection Report

This report presents the results of field inspection and evaluation of the

Something Green A Dam (MO 30720).

It was prepared under the National Program for 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:

a. Spillway will not pass 50 percent of the Probable Maximum Flood without
overtopping the dam.

b. Overtopping of the dam could result in failure of the dam.

c. Dam failure significantly increases the hazard to loss of life down-
stream.

SUBMITTED BY: SIGNED 2 SEP 1980
Chief, Engineering Division Date

SIGNED 3 0SEP 1980
APPROVED BY: _______________ _______

Colonel, CE, District Engineer Date

Accession For

NTIS GRA&I
DTIC TAB +
Unannounced F
Justification-

By- _
Distribution/

Availability Codes

SAvail 'ana/or-
D st pecial



S/

SOMETHING GREEN A DAM

County, Missouri

Missouri Inventory No. 30720

- Phase I Impswin Report
(6 ~iNational Dam Safety Program,

Something Green A Dam (Mo 30720),
Something Green B Dam (MO 30719)

Mississippi - Kaskaskia - St. Louis Basin
Washington Countyp Missouri. Phase .
Inspection Report.

Prepared by

Woodward-Clyde Consultants

Chicago, Illinois

- 9 Final rept.,

10 Richard G. /Berggreen
Leonard M. /Krazynski

Under Direction of

St Louis District, Corps of Engineers

(Q@ )/,/1:
for

Governor of Missouri

1'Seps7



PREFACE

This report is prepared under guidance contained in the Recommended Guidelines

for Safety Inspection of Dams for Phase I Investigations. Copies of these guidelines may

be obtained from the Office of the Chief of Engineers, Washington, D. C., 20314. The

purpose of a Phase I investigation is not to provide a complete evaluation of the safety of

the structure nor to provide a guarantee on its future integrity. Rather the purpose of the

program is to identify potentially hazardous conditions to the extent they can be

identified by a visual examination. The assessment of the general condition of the dam is

based upon available data (if any) and visual inspections. Detailed investigations, testing,

and detailed computational evaluations are beyond the scope of a Phase I investigation;

however, the investigation is intended to identify the need for more detailed studies. In

view of the limited nature of the Phase I studies no assurance can be given that all

deficiencies have been identified.

In reviewing this report, it should be realized that the reported condition of the dam

is based on observations of field conditions at the time of inspection along with any data

which may be available to the inspection team. In cases where the reservoir was lowered

or drained prior to inspection, such action removes the normal load on the structure, as

well as the reservoir head along with seepage pressures, and may obscure certain

conditions which might otherwise be detectable if inspected under the normal operating

environment of the structure.

It is important to note that the condition of a dam depends on numerous and

constantly changing internal and external conditions, and is evolutionary in nature. It

would be incorrect to assume that the present condition of the dam will continue to

represent the condition of the dam at some point in the future. Only through frequent

Inspections can unsafe conditions be detected, so that corrective action can be taken.

Likewise continued care and maintenance are necessary to minimize the possibility of

development of unsafe conditions.

p



PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Something Green A (downstream)
State Located Missouri
County Located Washington
Stream Rouge Creek
Date of Inspection 17 July 1980

The Something Green A Dam (downstream-most of two existing Something Green

Dams), Missouri Inventory Number 30720, was inspected by Richard Berggreen

(engineering geologist), Leonard Krazynski (geotechnical engineer), John Seymour (geo-

technical engineer) and Sean Tseng (hydrologist). The dam is an earthen dam.

The dam inspection was made following the guidelines presented in 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 represent a consensus of the engineering profession. They are

intended to provide an expeditious identification, based on available data and a visual

inspection of those dams which may pose hazards to human life or property. In view of

the limited nature of the study, no assurance can be given that all deficiencies have been

identified.

The St Louis District, Corps of Engineers, has classified this dam as high hazard;

we concur with this classification. The estimated damage zone extends approximately

four miles downstream of the dam. Within this damage zone are several dwellings and

loss of life and property could be large in the event of overtopping and failure of this dam.

The dam is classified as a small size based on its 27 ft height and storage volume of

228 ac-ft. The classification for small size dam is based on a height comprised between

25 and 40 ft or a storage capacity comprised between 50 and 1000 ac-ft.

Our inspection and evaluation indicate the dam embankment is in generally good

condition. Spillage over the spillway side walls has resulted in erosion of a 2 ft deep, 4 ft

wide gully at the toe of the right half of the dam. This gully should be repaired and the

, spillway capacity increased to avoid spillage. The lateral erosion potential of the
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Idownstream channel is considered moderate to high. Seepage occurring along the toe and

on the face of the dam did not appear to constitute a hazard to the dam at present, due to

the low volume of flow and lack of any soil particles in the seepage water.

Hydrologic/hydraulic analysis indicates that a 100-year flood (1 percent probability-

of-occurrence eventj will be contained within the reservoir with a maximum spillway

discharge of 904 ft 3/sec. This analysis also indicates that any storm greater than

25 percent of the Probable Maximum Flood (PMF) will result in overtopping the

embankment. The PMF is defined as the flood event that may be expected to occur from

the most severe combination of critical meteorologic and hydrologic conditions that are

reasonably possible in the region. The concrete lined spillway chute has a discharge

capacity of about 340 ft 3 /sec, which is representative of flows having a frequency of

occurrence probability greater than 10 percent. Hence some erosion can be expected in

this area for flows greater than 340 ft 3/sec.

The owner's residence and the real estate sales office are located in close proximity

downstream of Something Green A Dam (see Overview photograph and also Photos 3 and

4) and would be severely inundated in the event of a potential failure of this dam. Also,

the influence of a third dam upstream (currently in construction) cannot be assessed at

this time. Consequently, it is recommended that the spillway of Something Green A

Dam be designed to pass 100 percent of the PMF, unless additional studies discussed in

Section 7.2b.1 indicate that a smaller spillway design flood can be justified.

There was no evidence of displacement of the vertical or horizontal alignment of

the dam crest, and no depressions, cracks, animal burrows or sinkholes were noted during

the inspection.

It is recommended that the following studies be made and the following actions be

taken, under the guidance of an engineer experienced in the design and construction of

dams:

1. Make an additional hydraulic/hydrologic study to determine the dam crest and

spillway requirements to enable it to pass the design flood. This study should

consider the effects of all three Something Green Dams (two existing, one in

-_ .--L .



construction) in order to design and construct adequate spillways for all three

structures to prevent overtopping. With the information available from our limited

Phase I study, it is recommended that a spillway design flood of 100 percent of the

PMF be used.

2. Design and install erosion protection for the spillway area and the downstream

channel.

3. Implement a maintenance program for the dam and appurtenant structures as
needed and undertake a program of periodic inspections to detect increases in
seepage rate, turbidity of seepage water, and spillway and discharge channel

erosion. Records of inspections and maintenance should be kept.

4. Evaluate the feasibility of implementing a practical and effective warning
system to alert downstream residents, should potentially hazardous conditions

develop. There appears to be a good opportunity for such a system for the three

Something Green Dams.

5. Make seepage and stability analyses of the dam and spillway, comparable to
those required in the recommended guidelines. These analyses should be made for

appropriate loading conditions, including earthquake loads.

It is recommended the owner takes action on these recommendations without undue

delay.

WOODWARD-CLYDE CONSULTANTS

Richard G. Berggreen
Registered Geologist

LenrM.Krazyn ki, P.E.

Vice President
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MISSOURI INVENTORY NO. 30720
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

SOMETHING GREEN A DAM, MISSOURI INVENTORY NO. 30720

SECTION 1

PRO3ECT INFORMATION

1. ! General

a. Authority. The National Dam Inspection Act, Public Law 92-367, provides for

a national inventory and inspection of dams throughout the United States.

Pursuant to the above, an inspection was conducted of Something Green A

Dam, Missouri Inventory Number 30720.

b. Purpose of inspection. "The primary purpose of the Phase I investigation

program is to identify expeditiously those dams which may pose hazards to

human life or property... The Phase I investigation will develop an assessment

of the general condition with respect to safety of the project based upon

available data and a visual inspection, determine any need for emergency

measures and conclude if additional studies, investigations and analyses are

necessary and warranted" (Chapter 3, "Recommended Guidelines for Safety

Inspection of Dams").

c. Evaluation criteria. The criteria used to evaluate the dam were established in

the "Recommended Guidelines for Safety Inspection of Dams", Engineering

Regulation No. 1110-2-106 and Engineering Circular No. 1110-2-188,

"Engineering and Design National Program for Inspection of Non-Federal

Dams", prepared by the Office of Chief of Engineers, Department of the

Army, and "Hydrologic/Hydraulic Standards Phase I Safety Inspection of Non-

Federal Dams" prepared by the St Louis District, Corps of Engineers (SLD).

These guidelines were developed with the help of several federal agencies and

many state agencies, professional engineering organizations, and private
engineers.
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1.2 Description of Project

a. Description of dam and appurtenances. Something Green A Dam is an earth

fill dam impounding a recreational lake in north-central Washington County,

Missouri (Fig. 1). The dam is approximately 750 ft in length and retains the

impoundment on the northeast (Fig. 2).

The spillway is a broad trapezoidal concrete-lined weir at the dam axis and a

rectangular concrete chute upstream and downstream of the weir. The

trapezoidal weir has a controlling width of approximately 48 ft (Photo 1). The

low point controlling outflow is at elevation 761.1 ft, about 4.3 feet below the

crest of the dam. Approximately 25 ft downstream from the crest of the

spillway, discharge flows are channeled into a 2 ft deep, 21 ft wide rectangular

chute which extends 55 ft downstream to about a 4 ft eroded dropoff

(Photo 2). There is no cutoff at the end of the chute to protect against

undercutting.

The discharge channel below the lined portion of the spillway is eroded to

bedrock, exposing a pinnacled dolomite surface. The discharge channel walls

are residual stoney clay that appears to be moderately erodible (Photo 7).

No low level outlets were identified at this structure. No control facilities

exist in the spillway for controlling flows.

b. Location. Something Green A Dam is located on Rouge Creek, a tributary of

Mineral Fork Creek, approximately 8 mi north of the town of Potosi in

Washington County, Missouri, Section 6, T38N, R2E; (figure 1). The dam

location is on the USGS 7.5 minute Richwoods SE, quadrangle sheet.

C. Size classification. The dam is classified small due to its 27 ft height, and

storage volume of 228 ac-ft. The classification for small size dam is based on

a height comprised between 25 and 40 ft or a storage capacity comprised

between 50 and 1000 ac-ft.

d. Hazard classification. The St Louis District, Corps of Engineers, has classified

this dam as high hazard; we concur with this classification. The estimated

damage zone extends approximately four mi downstream of the dam. Located

within this zone are more than 5 occupied structures (Photos 3 and 4) and
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Missouri Highway F. The majority of these homes are within 1 mi from the

dam. Loss of life and property could be high in the event of overtopping and

failure of this dam.

e. Ownership, We understand the dam is owned by Oak Land Developments, Inc,

Route 1, Potosi, Missouri, 63664. Correspondence should be addressed to the
attention of Mr William Rummel.

f. Purpose of dam. The dam was constructed to impound a recreational lake.

g. Design and construction history. Information on the design and construction

history of the dam was obtained from Mr William Rummel, the owner of the

dam.

The dam was built by Mr Rummel in the summer of 1974, using two D-8
bulldozers and a small International scraper. A 30 ft wide key was excavated

to bedrock. The cutoff trench was inspected by Mr Lutzen of the Missouri
Geological Survey. A copy of reports from Mr Lutzen on the geology at the
dam site is included in Appendix C. Fill for the dam consists of clay and
stoney clay taken from the valley slopes. Both upstream and downstream
slopes were constructed at 3(H) to I(V). Compaction was by trackwalking with
the bulldozers. No record of compaction tests was found. Mr Rummel
indicated the construction was inspected periodically by personnel from the

Missouri Geological Survey, but no records of site visits during construction
were located.

Following completion of the dam, the reservoir filled following the first heavy
rain storm.

h. Normal operating procedures. There are no mechanical facilities at this dam
requiring operation. The lake level is allowed to rise and fall according to its
drainage area runoff and the runoff and discharges from Something Green B

Dam located upstream. Reservoir level is controlled by the crest elevation of
the trapezoidal spillway.
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1.3 Pertinent Data

a. Drainage area. approximately 0.46 mi 2 (measured below Something Green B

Dam). Approximately 1.46 mi 2 total.

b. Discharge of damsite.

Maximum known flood at damsite Unknown

Warm water outlet at pool elevation N/A

Diversion tunnel low pool outlet at pool elevation N/A

Diversion tunnel at pool elevation N/A

Gated spillway capacity at pool elevation N/A

Gated spillway capacity at maximum pool elevation N/A
Ungated spillway capacity at maximum pool elevation 1241 ft 3/sec
Total spillway capacity of maximum pool elevation 1241 ft 3sec

c. Elevations. (ft above MSL)

Top of Dam 765.4 to 766.0

Maximum pool - design surcharge N/A

Full flood control pool N/A

Recreation pool 761.1

Spillway crest (gated) N/A

Upstream portal invert diversion tunnel N/A

Downstream portal invert diversion tunnel N/A

Streambed at centerline of dam Unknown

Maximum tailwater N/A

Toe of dam at maximum section 738.4

d. Reservoir.

Length of maximum pool Approximately 2050 ft

Length of recreation pool Approximately 2000 ft

Length of flood control pool N/A
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e. Storage (acre-feetL

Recreation pool 125

Flood control pool N/A

Design surcharge N/A

Top of dam 228

f. Reservoir surface (acresL

Top of dam 28

Maximum pool 28

Flood control pool N/A

Recreation pool 21

Spillway crest 21

g. Dam.

Type Compacted earth fill

Length Approximately 750 ft

Height 27 ft

Top width Approximately 40 ft at maximum section

Side slopes Upstream 3(H) to I(V) (according to

William Rummel, owner and builder)

Downstream 3.5(H) to 1(V) (measured)

Zoning None

Impervious core None

Cutoff 30 ft wide trench to bedrock (reported)

Grout curtain None

h. Diversion and regulating tunnel

Type None

Length N/A
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Closure N/A

Access N/A

Regulating facilities N/A

Spimway.

Type Broad-crested trapezoidal concrete

weir

Length of weir
(effective section flowing full) 48.1 ft

Crest elevation 761.1 ft

Gates None

Downstream channel Bedrock floored; approximately

vertical soil walls up to

6 ft high

j. Regulating outlets. A draw-down riser pipe was

described by the owner

approximately 4 to 5 ft below

the spillway elevation in the

lake. This riser is connected

to an 8 in. pipe which exits

the toe of the dam. Outflow

is controlled by a chain

operated cap at the top of

the riser. This control was

not operated during the

visual inspection.
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SECTION 2

ENGINEERING DATA

2.1 Design

No design drawings or records were found for this dam. Dam location was selected

with the aid of Mr Edwin Lutzen of the Missouri Geological Survey; see the attached

reports by Mr Lutzen in Appendix C.

2.2 Construction

Information on the construction of Something Green A Dam was obtained through

interviews with Mr William Rummel, the dam owner and builder.

The dam was constructed in 1974. A 30 ft wide (2 dozer blades) keyway/cutoff

trench was excavated to bedrock. The trench was inspected by personnel of the

Missouri Geological Survey, according to Mr Rummel, but no record was obtained of

this visit. The fill used in the dam was the stoney residual clay stripped from the

valley slopes. The fill was compacted by trackwalking with bulldozers. Both the

upstream and downstream faces were placed at slopes of approximately 3(H) to I(V).

A concrete apron was built 100 ft long through and beyond the spillway. A 2 to 3 ft

deep discharge channel was cut beyond the downstream end of the apron, and has

been subsequently eroded an additional 2 to 4 ft to bedrock.

2.3 Operation

No operating records were available for this dam. Mr Rummel indicated the

seepage that was noted on the face of the dam became obvious approximately 2 to 3

years after the dam was constructed.
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2.4 Evaluation

a. Availability. The available engineering data is limited to the recollections of

the builder and owner of the dam, Mr William Rummel. No other records of

engineering or construction data were available.

b. Adeq The available information is insufficient to evaluate the design of

Something Green A Dam.

Seepage and stability analyses comparable to the requirements of the guide-

lines are not on record. This is a deficiency which should be rectified. These

seepage and stability analyses should be performed for appropriate loading

conditions (including earthquake loads) and made a matter of record. These

analyses should be performed by an engineer experienced in the design and

construction of dams.

c. Validity. There is no reason to question the validity of the information from

Mr Rummel. The information obtained appeared reasonable for the conditions

observed during our inspection.

2.5 Project Geology

The dam is located on the northern flank of the Ozark structural dome. The

regional dip of the bedrock is to the north. The bedrock in the vicinity of the dam is

mapped on the Geologic Map of Missouri (1979) as Cambrian age Potosi and

Eminence Formation (Fig. 4). Mr Edwin Lutzen of the Missouri Geological Survey
describes the bedrock as Eminence Formation (Appendix C).

The Eminence Formation is principally medium to massively bedded, medium to

coarse-grained light gray dolomite. The formation also contains small amounts of

quartz druse and chert. Numerous large springs and some major caves have
developed in the Eminence Formation. The pinnacled bedrock surface exposed in

the drainage channel above and below this lake showed some evidence of small scale

near-surface solutioning. The report by the Missouri Geological Survey also referred

to potential solutioning in the near-surface bedrock. However, no evidence of

sinkholes or karst topography was noted at the dam site during our visual inspection.
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The soil at the dam site consists of a red-brown gravelly plastic residual clay, (CL-

CH). This soil apparently developed as a residual soil of insoluble residue on the

weathered carbonate bedrock in the area. The soil in mapped on the Missouri

General Soils Map as Union-Goss-Gasconade-Peridge Association, which is described

as deep to shallow, loamy and clayey upland soils with moderate to slow perme-

ability.

The Aptus Fault Zone is mapped approximately I mi southwest of the dam site. The

fault is approximately 15 mi long and trends in a northwest-southeast direction.

This fault, like others in the Ozark area, appears confined to the Paleozoic bedrock

and is likely Paleozoic in age. The area is not considered to be seismically active.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. Something Green A Dam was inspected 17 July 1980, with the owner

present during the inspection. The inspection indicated the dam embankment

is in generally good condition.

b. Dam. The dam is constructed of gravelly clay (CL-CH) excavated from the

valley slopes. The downstream face slopes at approximately 3.5(H) to I(V.

No protection against wave erosion other than a vegetation cover is provided

on the upstream face of the dam.

No evidence of disruption or deformation of the horizonal or vertical align-

ment of the dam crest was noted in the field inspection. No excessive

settlement, cracking, animal burrows or sinkhole development was noted.

A small erosion gully, approximately 2 ft deep and 4 ft wide is located at the

toe of the embankment (Fig. A-i, Appendix A), running from the spillway wall

(on the right abutment) to the toe of the maximum section. According to

Mr Rummel, this was caused by water which overflowed the side of the

spillway discharge channel during heavy flooding and ran along the toe of the dam.

A fairly broad area of seepage was noted on the face and along the toe of the

dam (Fig. A-i, Appendix A). This seepage begins about 15 ft below the dam

crest. At the time of inspection, seepage was minor, approximately

0.5 gal/min. Cattails and willow trees are growing in this area. Mr Rummel

indicated he plans to chemically treat the area to kill the willows to prevent

their growing to substantial size. The seepage reportedly began approximately

2 to 3 years after the dam was constructed. No soil particles were noted in

the seepage water and the volume did not appear sufficient to threaten erosion

of the dam face.
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c. Appurtenant structures.

1. Spillway. The spillway consists of a concrete-lined trapezoidal weir and

chute constructed on the right abutment. The weir section is approximately

91 ft wide at the top and 22 ft at the base. Upstream and downstream,

however, is a concrete lined chute 21 ft wide, with 2 ft high vertical walls

(Photo 1). It is these walls which were overtopped to produce the erosion at

the toe of the dam. At the downstream end of the concrete chute, there is a

vertical drop of 4.2 ft where the spillway discharge has eroded the soil to

bedrock. The owner indicated he plans to increase both the height of the side

walls and the downstream length of the concrete lining. The dimensions for

these modifications were not given.

2. Outlet structures. The only outlet structure at this dam other than the

spillway, is a vertical draw-down riser pipe in the lake, connected to

horizontal pipe at the base of the dam. The vertical pipe is controlled by a

chain-operated cap at the upstream end, about 4 to 5 ft below spillway

elevation. There was no flow from the draw-down pipe at the time of our

visual inspection.

d. Reservoir area. The area surrounding the reservoir is a vacation/residential

development. The slopes surrounding the reservoir are typically gentle with

inclinations of approximately 1(V) to 5(H) or less. No evidence of slope

instability was noted during the field inspection. No significant sedimentation

was noted in the tributaries entering the reservoir.

e. Downstream channeL The downstream channel below the spillway apron

consists of a bedrock-floored, soil-walled eroded gully, approximately 6 ft

deep and 8 to 10 ft wide. The exposed bedrock consists of pinnacled dolomite,

Eminence Formation. The walls of the channel consist of stoney residual clay

soil, which is typically moderately erodible. Substantial flows through this

channel can be anticipated to cause lateral erosion of the banks of the

channel. The owner plans on lining the channel for some additional down-

stream distance to mitigate erosion and channel migration toward the toe of

the dam. Other than the pinnacled bedrock, there were no obstructions noted

in the downstream channel that could result in reduced flow during f'od

events.
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3.2 Evaluation

The earth dam embankment appears to be in generally good condition; however,

there are certain features, such as discharge channel erosion, that need attention.

Remedial measures should be taken to repair the eroded gully at the toe of the right

half of the dam. Efforts should be directed at preventing overtopping of the

spillway wall, such as has occurred in the past at this location.

Erosion protection should also be considered for the downstream discharge channel

side-walls to prevent lateral erosion toward the embankment.

Seepage at the toe and on the downstream slope of the dam should be monitored to

discern any changes in rate of flow or turbidity of the water. At present, the

seepage does not appear to constitute a hazard to the dam.

I
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

There are no operational procedures for this dam. The water level is controlled by

the crest of the ungated spillway.

4.2 Maintenance of Dam

No records of maintenance on this facility were available.

4.3 Maintenance of Operating Facilities

There are no facilities requiring operation at this dam.

4.4 Descriptions of Any Warning System in Effect

The inspection did not identify any warning system in effect at this facility.

4.5 Evaluation

There are apparently no formal maintenance program or operational procedures in

effect. The lack of regular maintenance and periodic inspection is considered a

deficiency.

The feasibility of a practical warning system should be evaluated to provide early

warn-ng to downstream residents should potentially hazardous conditions develop

during periods of heavy precipitation.
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SECTION 5

HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features

a. Design data. No hydrologic or hydraulic information was available for

evaluation of the dam. Pertinent dimensions of the dam and reservoir were

surveyed on July 21, 1980, measured during the field inspection or estimated

from the topographic maps. The topographic maps used in the analysis were

the advance prints of the USGS Richwoods SW and Richwoods SE 7.5 minute

quadrangle maps.

b. Experience data. No recorded history of rainfall, runoff, discharge or pool

stage data were available for this reservoir or watershed.

c. Visual observations.

I. Watershed. The watershed is natural woods, heavily forested with mixed

hardwoods and softwoods. The trees around the lake perimeter have been

removed.

2. Reservoir. The area of the reservoir is approximately 7 percent of the

approximately 0.46 square miles of watershed that drains directly into the

reservoir. This does not include the additional watershed that is drained into

Something Green B Lake, upstream. Total upstream watershed is approxi-

mately 1.46 mi 2 . The primary use of this impoundment is for recreation.

3. Spillway. The spillway is located at the southwest end of the dam

abutting the hillside (right abutment). The portion of the dam that slopes

down to the spillway effectively becomes part of the spillway during high

outflow. The spillway area is constrained by a rectangular, concrete-lined

chute as shown in Photo 1. This chute is approximately 21 ft wide, 55 ft long,
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and ends in a sharp dropoff created by erosion from spillway discharge. The

steepness and geometry of the concrete channel indicate that the critical flow

will occur at the spillway crest along the dam axis.

The constrained spillway does not adequately carry high outflows. This is

indicated by the erosion of the discharge channel and the creation of an

overflow gully on the embankment side of the concrete chute wall. The gully

follows the contact between the hillside and the toe of the dam. If reservoir

outflow is not confined in the spillway chute, this gully will continue to

enlarge and may potentially erode the toe of the dam to a hazardous condition.

4. Seepage. The magnitude of seepage through this dam is small and not

hydrologically significant to the overtopping potential.

d. Overtopping potential. One of the primary considerations in the evaluation of

Something Green A Dam is the assessment of the potential for overtopping and

consequent failure by erosion of the embankment. Since the spillway of this

dam is concrete, erosion of the concreted spillway due to high-velocity

discharge is not expected. The earthen portion of the facility, however, is

subject to erosion at velocities exceeding approximately 5 ft/sec, as are the

unlined discharge channel walls above the rock.

Also, it should be expected that prolonged heavy discharges from the spillway

chute could cause further headward erosion under the spillway concrete lining

with consequent loss of support.

To analyze Something Green A Dam, a more complicated approach was

necessary due to the proximity of an upstream dam. Something Green B Dam

(MO 30719) is approximately 3/4 mi upstream and has a drainage basin area of

approximately 1.0 mi 2 . To adequately account for all the area drained into

Something Green B Dam, the dam was hypothetically breached for events

greater than or equal to 50% of the PMF. The breach outflow and spillway

outflow became direct inflow into Something Green A Dam.

The results of the hydrologic analysis indicate that a flood of greater than

25 percent of the Probable Maximum Flood (PMF) will effectively overtop the
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dam. The PMF is defined as the flood event that may be expected to occur
from the most severe combination of critical meteorologic and hydrologic
conditions that are reasonably possible in the region. A flood with I percent
probability of occurrence (100-year floodJ will be passed by the spillway

without overtopping the dam.

Erosion of the dam crest is likely to occur for precipitation events greater
than 50 percent of the PMF based on velocity calculations. Significant erosion

of the dam crest is possible due to the length of time of overtopping and

outflow.

Likewise, because of the spillway configuration its downstream concrete lined

chute will not be able to confine 25 percent of the PMF. Preliminary studies
indicate the discharge capacity of the concrete lined chute is approximately

3340 ft /sec which is less than the flows expected under the 10 percent
probability-of-occurrence event. Hence, it may be expected that without
corrective measures there will be erosion adjacent to the spillway chute for
flows in excess of 340 ft 3/sec.

A third dam and reservoir is presently under construction upstream of
Something Green A and B Dams. There are no design studies or plans available
to provide a basis of predicting the effects of that impoundment on Something

Green A and B Dams. Additional hydrologic study should be conducted to
evaluate the combined effects of all three dams and to design and construct

adequate spillways for these structures.

The following data were computed for various flood events:

Duration of
Precipitation Max. Reservoir Max. Depth Max. Outflow, Overtopping,

Event W.S. Elev. over Dam, ft cfs hrs

25% PMF 765.4 0 1240 0

*50% PMF 766.7 1.3 3140 4.3
*100% PMF 767.5 2.1 5510 7.0

*Includes the effect of the breaching of Something Green "B" Dam upstream.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual inspection. The visual inspection of Something Green A Dam revealed

no evidence of horizontal or vertical displacement of the dam crest alignment.

No cracking, excessive settlement, slides, sinkholes or other signs of slope

instability were observed.

Separation and minor cracking of the concrete spillway floor was noted and is

shown in Photo 5. This is a deficiency that should be corrected to prevent

entry of water under the slab during heavy flows. The creation of hydrostatic

pressures under the spillway lining could result in failure of the lining and

subsequent erosion of the spillway.

The erosion noted at the toe of the right half of the dam, if allowed to

continue, could oversteepen this part of the embankment, possibly resulting in

slope failure. At present, however, this erosion does not appear to affect the

structural stability of the embankment.

b. Design and construction data. No design or construction data relating to the

structural stability of the dam were available. Seepage and stability analyses

comparable to the requirements of the "Recommended Guidelines for Safety

Inspection of Dams" were not available. This is a deficiency which should be

corrected to meet the recommended guidelines.

c. Operating records. No operating records or water levels records were avail-

able for this dam.

d. Post-construction changes. The lack of drawings and construction reports

precludes identification of post construction changes. However, Mr Rummel

did not disclose any post-construction changes during our visual inspection

visit.
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e. Seismic stabilit,. The dam is located in Seismic Zone 2, to which the

guidelines assign a moderate damage potential. Since no static stability

analysis is available for review, the seismic stability cannot be evaluated. The

gravelly clay character of the embankment indicates the dam should not be

subject to liquefaction during a seismic event.

"I
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SECTION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. Based on the visual inspection, Something Green A Dam is judged to

be in generally good condition with the exception of some erosion problems

which can be corrected. However, the hydrologic analyses indicate the

spillway will not pass floods larger than 25 percent PMF without overtopping.
3The spillway discharge capacity is calculated at 1241 ft /sec.

The owner's residence and the real estate sales office are located in close

proximity downstream of Something Green A Dam (see Overview photograph

and also Photos 3 and 4) and would be severely inundated in the event of a

potential failure of this dam. Also, the influence of a third dam upstream

(currently in construction cannot be assessed at this time. Consequently, it is

recommended that the spillway of Something Green A Dam be designed to

pass 100 percent of the PMF, unless additional studies discussed in

Section 7.2b.1 indicate that a smaller spillway design flood can be justified.

The erosion at the toe of the slope should not be allowed to progress to where

it could cause damage to the embankment.

The seepage at the toe and on the face of the dam should be monitored to

identify any changes in the amount of flow or turbidity of the water. At

present, the seepage does not appear to constitute a hazard to the embank-

ment.

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.
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b. Adequacy of information. The lack of stability and seepage analyses for this

dam, as recommended in the guidelines, preclude an evaluation of the

structural and seismic stability of this dam. This is a deficiency which should

be rectified. These analyses should be conducted by an engineer experienced

in the design and construction of earth dams.

c. Ur The deficiencies described in this report could affect the long term

stability of this dam. Corrective actions should be initiated as soon as

practical.

d. Necessity for Phase IL In accordance with the "Recommended Guidelines for

Safety Inspections of Dams", the subject investigation was a minimum study.

This study revealed that additional in-depth investigations are needed to

complete the assessment of the safety of the dam. Those investigations which

should be performed without undue delay are described in Section 7.2.b. It is

our understanding from discussions with the St Louis District that any

additional investigations are the responsibility of the owner.

7.2 Remedial Measures

a. Alternatives. There are several general options which may be selected to

reduce the consequences of possible dam failure. Some of these options are:

1. Remove the dam, or breach it to prevent storage of water.

2. Increase the height of the dam and/or spillway size to pass the PMF

without overtopping the dam.

3. Purchase downstream land that would be adversely impacted by dam

failure and restrict human occupancy.

4. Enhance the stability of the dam to permit overtopping by the PMF

without failure.

5. Provide a highly reliable flood warning system (this generally does not

prevent damage but decreases chances of loss of life).



21

b. Recommendations. Based on our inspection and our preliminary hydrology

study of Something Green A Dam, it is recommended that further study

be conducted without undue delay under the guidance of an engineer

experienced in design and construction of dams to evaluate, as a minimum, the

following topics:

1. Dam crest and spillway requirements to pass 100 percent of the

PMF without overtopping the embankment, unless it can be demonstrated by

additional hydrologic studies, that a smaller spillway design flood can be

justified. Such a study should evaluate the combined effects of all three dams

in this drainage area (i.e. Something Green A, Something Green B upstream

and another dam further upstream, which is currently in construction). Also,

the study should evaluate the ability of the existing downstream discharge

channel to carry the indicated PMF flow (i.e. approximately 5500 ft 3/sec)

without inundating the downstream residences. Finally, a judgment can be

made concerning a small depth of overtopping for a short period fo time,

which may be deemed to not be hazardous to the stability and safety of

Something Green A Dam. The results would indicate an appropriate design

flood that can be justified for the spillway and discharge channel.

2. Design and installation of erosion protection for the spillway area and

the downstream channeL

3. The feasibility of implementing a practical and effective warning system

to alert downstream residents, should potentially hazardous conditions

develop. There appears to be a good opportunity for such a system for the

three Something Green Dams.

c. Operation and maintenance procedures. A program of periodic inspections

should be implemented for the dam and appurtenant structures. This program

should include inspection of the embankment for evidence of slumping or

instability, and monitoring of seepage for detection of changes in the volume

of flow or turbidity (soil) in this seepage water. These inspections should

document any needed maintenance. Records should be kept of the inspections

and necessary maintenance.

All remedial measures should be performed under the guidance of an engineer

experienced in the design and construction of dams.
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1. Trapezoidal spillway with 2 foot deep concrete lining (Note erosion at lower
right); looking west-northwest.

2. Dropoff at end of concrete lining of spillway channel; looking west.



3. Downstream hazards; looking east-southeast from the crest of the dam.

4. Downstream hazards; looking west.



5. Separation of concrete construction joint and cracking
of concrete in spillway lining.

6. Gully erosion along toe of south half of dam, cattail and
willow vegetation indicate seepage areas; looking north-
northeast.



' 
-

7. Lateral erosion of downstream channel at toe of dam, note
bedrock floor; looking west-southwest.

8. Seepage exiting dam face approximately at mid-height at
maximum dam section. Red coloring is from algae growth.



APPENDIX B
Hydraulic/Hydrologic Data and Analyses



fOu

APPENDIX B
Hydraulic/Hydrologic Data and Analyses

B. I Procedures

a. General. The hydraulic/hydrologic analyses were performed using the "HEC-1,
Dam Safety Version (1 Apr 80)" computer program. The inflow hydrographs
were developed for various precipitation events by applying them to a
synthetic unit hydrograph. The inflow hydrographs were subsequently routed
through the reservoir and appurtenant structures by the modified Puls
reservoir routing option.

b. Precipitation events. The Probable Maximum Precipitation (PMP) and the I
and 10 percent probability-of-occurrence events were used in the analyses.
The total rainfall and corresponding distributions for the 1 and 10 percent
probability events were provided by the St. Louis District, Corps of Engineers.
The Probable Maximum Precipitation was determined from regional curves
prepared by the US Weather Bureau (Hydrometeorological Report Number 33,
1956).

c. Unit hydrograph. The Soil Conservation Services (SCS) Dimensionless Unit
Hydrograph method (National Engineering Handbook, Section 4, Hydrology,
1971) was used in the analysis. This method was selected because of its
simplicity, applicability to drainage areas less than 10 mi , and its easy
availability within the HEC-l computer program.

The watershed lag time was computed using the SCS "curve number method"
by an empirical relationship as follows:

10. 8 (s+ P0 . 7

L =  y0.5 (Equation 15-4)

where: L = lag in hours
, = hydraulic length of the watershed in feet

s = 1000 -10 where CN = hydrologic soil curve number
CN

Y = average watershed land slope in percent

This empirical relationship accounts for the soil cover, average watershed
slope and hydraulic length.

With the lag time thus computed, another empirical relationship is used to
compute the time of concentration as follows:

Tc = L (Equation 15-3)
:6t

where: Tc = time of concentration in hours
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L = lag in hours.

Subsequent to the computation of the time of concentration, the unit
hydrograph duration was estimated utilizing the following relationship:

AD = 0.133T (Equation 16-12)
where: A D = duratio% of unit excess rainfall

Tc = time of concentration in hours.

The final interval was selected to provide at least three discharge ordinates
prior to the peak discharge ordinate of the unit hydrograph. For this dam, a
time interval of 15 minutes was used.

d. Infiltration losses. The infiltration losses were computed by the HEC-l
computer program internally using the SCS curve number method. The curve
numbers were established taking into consideration the variables of: (a)
antecedent moisture condition, (bi hydrologic soil group classification, (c)
degree of development, (d) vegetative cover and (e) present land usage in the
watershed.

Antecedent moisture condition III (AMC III) was used for the PMF estimates
and AMC 1I was used for the I and 10 percent probability events, in
accordance with the guidelines. The remaining variables are defined in the
SCS procedure and judgements in their selection were made on the basis of
visual field inspection.

e. Starting elevations. Reservoir starting water surface elevations for this dam
were set as follows:

(i 1 and 10 percent probability events - spillway crest elevation

(2) Probable Maximum Storm - spillway crest elevation

Because the low level outlet pipe is of small diameter, it was assumed it
was either blocked or inoperable and did not pass any amount of the
flood.

f. Spillway Rating Curve. The basic weir equation was utilized to compute the
spillway rating curve. The weir equation is as follows:

Q = CLH 
3/2

where Q = discharge in cubic feet per second
L = effective length of spillway in feet
C = coefficient of discharge (2.5 to 3.1)
H = total head over spillway in feet
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B.2 Pertinent Data

a. Drainage area. 0.46 mi2 (measured below Something Green B Dam),
1.46 mi total.

b. Storm duration. A unit hydrograph was developed by the SCS method option of
HEC-1 program. The design storm of 48 hours duration was divided into
15 minute intervals in order to develop the inflow hydrograph.

c. Lag time. 0.79 hrs

d. Hydrologic soil group. C

e. SCS curve numbers.

I. For PMF- AMC III - Curve Number 86
2. For I and 10 percent probability-of-occurrence events AMC 11 - Curve

Number 72

f. Storage. Elevation-area data were developed by planimetering areas at
various elevation contours on the USGS Richwoods SE and SW 7.5 minute
quadrangle map. The data were entered on the $A and $E cards so that the
HEC-1 program could compute storage volumes.

g. Outflow over dam crest. As the profile of the dam crest is irregular, flow
over the crest was computed according to the "Flow Over Non-Level Dam
Crest" supplement to the HEC-1 User's Manual. The crest length-elevation
data and hydraulic constants were entered on the $D, $L, and $V cards.

h. Outflow capacity. The spillway elevation-discharge relationship was
developed internally by the HEC-I program from the data entered on the $$
card. The final outflow relationship was computed by the HEC-I by combining
the rating curves of the spillway and the overflow over the dam crest

i. Reservoir elevations. For the 50 and 100 percent of the PMF events, the
starting reservoir elevation was 761.1 ft, the spillway crest elevation. For the
I and 10 percent probability-of-occurrence events, the starting reservoir
elevation was 761.1 ft, the spillway crest elevation.

B.3 Results

The results of the analyses as well as the input values to the HEC-1 program follow
in this Appendix. Only the results summaries are included, not the intermediate
output. Complete copies of the HEC-I output are available in the project files.
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SUBJECT: Something Green B Dam Phase I Inspection Report

This report presents the results of field inspection and evaluation of the

Something Green B Dam (MO 30719).

It was prepared under the National Program for 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:

a. Spillway will not pass 50 percent of the Probable Maximum Flood without
overtopping the dam.

b. Overtopping of the dam could result in failure of the dam.

c. Dam failure significantly increases the hazard to loss of life down-
stream.
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines

for Safety Inspection of Dams for Phase I Investigations. Copies of these guidelines may

be obtained from the Office of the Chief of Engineers, Washington, D. C., 20314. The

purpose of a Phase I investigation is not to provide a complete evaluation of the safety of

the structure nor to provide a guarantee on its future integrity. Rather the purpose of the

program is to identify potentially hazardous conditions to the extent they can be

identified by a visual examination. The assessment of the general condition of the dam is

based upon available data (if any) and visual inspections. Detailed investigations, testing,

and detailed computational evaluations are beyond the scope of a Phase I investigation;

however, the investigation is intended to identify the need for more detailed studies. In

view of the limited nature of the Phase I studies no assurance can be given that all

deficiencies have been identified.

In reviewing this report, it should be realized that the reported condition of the dam

is based on observations of field conditions at the time of inspection along with any data

which may be available to the inspection team. In cases where the reservoir was lowered

or drained prior to inspection, such action removes the normal load on the structure, as

well as the reservoir head along with seepage pressures, and may obscure certain

conditions which might otherwise be detectable if inspected under the normal operating

environment of the structure.

It is important to note that the condition of a dam depends on numerous and

constantly changing internal and external conditions, and is evolutionary in nature. It

would be incorrect to assume that the present condition of the dam will continue to

represent the condition of the dam at some point in the future. Only through frequent

inspections can unsafe conditions be detected, so that corrective action can be taken.

Likewise continued care and maintenance are necessary to minimize the possibility of

development of unsafe conditions.



PHASE I REPORT
National Dam Safety Program

Name of Dam Something Green B Dam (upstream)
State Located Missouri
County Located Washington
Stream Rouge Creek
Date of Inspection 17 July 1980

Something Green B Dam, (the furthest upstream of the two currently existing

Something Green dams) Missouri Inventory Number 30719, was inspected by Richard

Berggreen (engineering geologist), Leonard Krazynski (geotechnical engineer), John

Seymour (geotechnical engineer) and Sean Tseng (hydrologist).

The dam inspection was made following the guidelines presented in 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 represent a consensus of the engineering profession. They are

intended to provide an expeditious identification, based on available data and a visual

inspection, of those dams which may pose hazards to human life or property. In view of

the limited nature of the study, no assurance can be given that all deficiencies have been

identified.

The St Louis District, Corps of Engineers has classified this dam as high hazard.

The estimated damage zone extends approximately 3 miles downstream of the dam. Just

below the dam, there are several occupied structures and a community recreation center

where loss of life and property damage could occur in the event of overtopping and of

failure.

The dam is an earth dam, constructed to impound a recreational lake.

The dam, which was built in 1978, is classified as small due to its 52 ac-ft storage

volume. The dam is 22 ft in height. A small dam is one which impounds 50 to 1000 ac-ft,

or is 25 to 40 ft in height.
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Our inspection and evaluation indicate the dam embankment is in generally good

condition. No evidence of instability of the embankment in its present condition was

observed. The spillway is capable of passing the 1 percent probability-of-occurrence flood

event without overtopping; however, analyses indicate that a flood greater than

33 percent of the Probable Maximum Flood (PMF) will overtop the dam.

In view of the population immediately below this dam, the presence of the

community recreation center which could hold a large number of persons and the

likelihood of further home development in this area, it is recommended that 100 percent
of the PMF be used for the design flood. Additional hydrologic studies discussed in

Section 7 of this report may indicate that a spillway design flood smaller than 100 percent

of the PMF can be justified.

It is recommended that the following remedial measures and additional studies be

made for the Something Green B Dam.

I. Additional hydrologic study should be conducted to evaluate the effects of all

three Something Green dams (two existing; one in construction) in order to design

and construct adequate spillways for all three structures to prevent overtopping.

With the information available from our limited Phase I study, it is recommended

that a spillway design flood of 100 percent of the PMF be used.

2. Implement an inspection and maintenance program for the dam and

appurtenant structures. Records of the inspections and maintenance should be kept.

3. Evaluate alternatives for a practical and effective warning system to alert
downstream residents, should potentially hazardous conditions develop. All three

dams should be considered in this system.

4. Conduct static and seismic stability analyses and a seepage analysis in

accordance with the guidelines.

The analyses and determination of remedial measures should be performed by an

engineer qualified in the design and construction of earth dams.



It is recommended the owner take action on these recommendations in the near

future to preclude deterioration which could lead to the development of hazardous

conditions at this facility. The action concerning the spillway capacity should be taken as

soon as possible.

WOODWARD-CLYDE CONSULTANTS

Richard G. Berggreen
Registered Geologist

LeonrM.Kaysi P.E.
Vice President
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

SOMETHING GREEN B DAM, MISSOURI INVENTORY NO. 30719

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. The National Dam Inspection Act, Public Law 92-367, provides for

a national inventory and inspection of dams throughout the United States.

Pursuant to the above, an inspection was conducted of the Something Green B

Dam, Missouri Inventory Number 30719.

b. Purpose of inspection. "The primary purpose of the Phase I investigation

program is to identify expeditiously those dams which may pose hazards to

human life or property... The Phase I investigation will develop an assessment

of the general condition with respect to safety of the project based upon

available data and a visual inspection, determine any need for emergency

measures and conclude if additional studies, investigations and analyses are

necessary and warranted" (Chapter 3, Recommended Guidelines for Safety

Inspection of Dams).

c. Evaluation criteria. The criteria used to evaluate the dam were established in

the "Recommended Guidelines for Safety Inspection of Dams", Engineering

Regulation No. 1110-2-106 and Engineering Circular No. 1110-2-188,

"Engineering and Design National Program for Inspection of Non-Federal

Dams," prepared by the Office of Chief of Engineers, Department of the Army,

and "Hydrologic/Hydraulic Standards Phase I Safety Inspection of Non-Federal

Dams" prepared by the St Louis District, Corps of Engineers SLD. These

guidelines were developed with the help of several federal agencies and many

state agencies, professional engineering organizations, and private engineers.
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1.2 Description of Project

a. Description of dam and appurtenances. The Something Green B Dam is an

earth fill dam impounding a recreational lake in north-central Washington

County, Missouri (Fig. 1). The dam is approximately 447 ft in length and

retains the impoundment on the northeast (Fig. 2). The dam is approximately

22 ft high at the maximum section. Elevations along the dam crest are nearly

uniform at slightly over 806 ft MSL.

The spillway is a broad trapezoidal weir, partially lined with concrete,

approximately 80 ft wide from the abutment to the crest of the dam (Photo 1).

The low point controlling outflow is at elevation 801.6 ft, 4.4 feet below the

crest of the dam.

The discharge channel below the lined portion of the spillway is eroded to

bedrock (Photo 2). The discharge channel walls are residual stoney clay, which

appears to be moderately erodible.

Two 12 in. pipes were noted at the toe of the maximum section (Photo 3).

From discussions with the owner dnd builder of the dam, it was determined

that one pipe extends through the base of the dam and was a drain for stream

flow during construction. It reportedly has 3 seepage collars along its length.

It was permanently capped at the time of lake filling. The second pipe is a

drawdown pipe connected to a riser in the lake. The top of the riser is

reported to be 4 to 5 ft below the spillway elevation. It has a chain controlled

cap connected to a location pipe which extends above the lake level (Photo 7).

Neither pipe was carrying water at the time of the visual inspection.

b. Location. The Something Green B Dam is located about 4000 ft upstream of

Something Green A Dam on Rouge Creek, a tributary of the Mineral Fork

Creek, approximately 8 miles north of the town of Potosi in Washington

County, Missouri, Section 1, T 38N, RIE, USGS Richwoods SE 7.5 minute

quadrangle (See Figs I and 2).

c. Size classification. The dam is classified small due to its storage volume of

52 ac-ft at top of dam elevation. The dam is 22 ft in height. Small dam

classification includes dams impounding 50 to 1000 ac-ft or having a height of

25 to 40 ft.
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d. Hazard classification. The St Louis District, Corps of Engineers, has classified

this dam high hazard; we concur with thiE classification. The estimated

damage zone extends approximately 3 miles downstream of the dam. Located

within this zone are at least 8 occupied structures (Photos 4 and 5), a

community recreation center, and Missouri Highway F. The majority of the

homes are within 2 mi of the dam. As a result, the potential for loss of life

and property is high.

e. Ownership. The dam is reportedly owned by Oak Land Developments, Inc.,

Route 1, Potosi, Missouri, 63664. Correspondence should be addressed to the

attention of Mr William Rummel.

f. Purpose of dam. The dam was constructed to impound a recreational lake.

g. Design and construction history. The following information on the design and

construction history of the dam was obtained from Mr William Rummel, the

owner of the dam.

The dam was built by Mr Rummel in the summer of 1978, using bulldozers and

a small International scraper. Fill for the dam consists of clay and stoney clay

taken from the valley slopes. Compaction was by track-walking with the

bulldozers. No record of compaction tests was found. Mr Rummel indicated

the construction was inspected periodically by personnel from the Missouri

Geological Survey, but no records of site visits during construction were

located.

Following completion of the dam, the reservoir filled following the first heavy

rain storm.

h. Normal operating procedures. There are no facilities at this dam requiring

operation.

1.3 Pertinent Data

a. Drainage area. approximately 1.0 mi 2
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b. Discharge of damsite.

Maximum known flood at damsite No records

Warm water outlet Not applicable (N/A)

Diversion tunnel low pool outlet N/A

Diversion tunnel at pool elevation N/A

Gated spillway capacity N/A

Gated spillway capacity at maximum pool N/A

Ungated spillway capacity at maximum pool elevation 1275 cfs

Total spillway capacity of maximum pool elevation 1275 cfs

c. Elevations. (ft above MSL)

Top of Dam 806.1

Maximum pool - design surcharge N/A

Full flood control pool N/A

Recreation pool 801.6

Spillway crest 801.6

Upstream portal invert diversion tunnel N/A

Downstream portal invert diversion tunnel N/A

Streambed at centerline of dam Unknown

Maximum tailwater N/A

Toe of dam at maximum section 784.2

d. Reservoir.

Length of maximum pool Approximately 750 ft

Length of recreation pool Approximately 650 ft

Length of flood control pool N/A

e. Storage (acre-feet).

Recreation pool 18

Flood control pool N/A

Design surcharge N/A

Top of dam 81
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f. Reservoir surface (acres).

Top of dam 10.5

Maximum pool 10.5

Flood control pool N/A

Recreation pool 5.0

Spillway crest 5.0

g. Dam.

Type Compacted earth fill

Length 447 ft

Height 22 ft

Top width Approximately 18 ft at maximum

section

Side slopes Upstream unknown

Downstream 3H:IV

Zoning None

Impervious core None

Cutoff Unknown (reported as 30 ft
wide trench to bedrock)

Grout curtain None

h. Diversion and regulating tunnel.

Type None

Length N/A

Closure N/A

Access N/A

Regulating facilities N/A

i. Spillway.

Type Broad-crested trapezoidal weir,
partially lined with concrete
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Length of weir 79.2 ft

Crest elevation 801.6 ft (lowest point)

Gates None

Downstream channel Bedrock floored; near
vertical soil walls

j. Regulating outlets. Two 12-inch horizontal pipes exiting near the toe of

maximum section; no control valves on either pipe. One pipe is reported to be

a capped drain for stream flow during dam construction. Second pipe is a

draw-down pipe; upstream end has a riser 4 to 5 ft below spillway elevation.

Chain-operated cap controls the outflow. Control was not operated during the

field inspection.
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SECTION 2

ENGINEERING DATA

2.1 Design

No design drawings or records were found for this dam. Dam location was selected

with the aid of Mr Edwin Lutzen of the Missouri Geological Survey; see the attached

reports by Mr Lutzen in Appendix C.

2.2 Construction

Information on the construction of the Something Green B Dam was obtained

through interviews with Mr William Rummel, the dam owner and builder.

The dam was constructed in 1978. The fill used in the dam was the stoney residual

clay stripped from the valley slopes. The fill was compacted by trackwalking with

bulldozers. A concrete apron was built about 45 ft long through and beyond the

spillway. A 2 to 3 ft deep discharge channel has been subsequently eroded to

bedrock beyond the end of the concrete lining (Photo 2).

2.3 Operation

No operating records were available for this dam. Mr Rummel indicated the lake

was filled following the first heavy rainstorm. Mr Rummel indicated the dam has

not been overtopped since it was constructed.

2.4 Evaluation

a. Availability. The available engineering data is limited to the recollections of

the builder and owner of the dam, Mr William Rummel. No other records of

engineering or construction data were available during our inspection.

b. Adequacy. The available information is insufficient to evaluate the design of

the Something Green B Dam. Seepage and stability analyses comparable to
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the requirements of the guidelines are not on record. This is a deficiency
which should be rectified. These seepage and stability analyses should be

performed for appropriate loading conditions (including earthquake loads) and

made a matter of record. These analyses should be performed by an engineer

experienced in the design and construction of dams.

c. Validity. There is no reason to question the validity of the information

provided by Mr Rummel, and the information appeared reasonable for the

conditions observed during the inspection.

2.5 Regional Geology

The dam is located on the northern flank of the Ozark structural dome. The

regional dip of the bedrock is to the north. The bedrock in the vicinity of the dam is

mapped on the Geologic Map of Missouri (1979) as Cambrian age Potosi and

Eminence Formations (Fig. 4). Mr Edwin Lutzen of the Missouri Geological Survey

describes the bedrock as Eminence Formation (Appendix C).

The Eminence Formation is principally medium to massively bedded, medium- to

coarse-grained, light gray dolomite. The formation also contains small amounts of

quartz druse and chert. Numerous large springs and some major caves have

developed in the Eminence Formation. The pinnacled bedrock surface exposed in

the drainage channel below this lake showed some evidence of small scale near-

surface solutioning. The report by the Missouri Geological Survey (Appendix C) also

referred to potential solutioning in the near-surface bedrock. However, no evidence

of sinkholes or karst topography was noted at the dam site during the visual

inspection.

The soil at the dam site consists of a red-brown gravelly plastic residual clay, (CL-

CH). This soil apparently developed as a residual soil of insoluble residue on the

weathered carbonate bedrock in the area. The soil in mapped on the Missouri

General Soils Map as Union-Goss-Gasconade-Peridge Association.

The Aptus Fault Zone is mapped approximately I mi southwest of the dam site. The

fault is approximately 15 mi long and trends in a northwest-southeast direction.

This fault, like others in the Ozark area, appears confined to the Paleozoic bedrock



9

and is likely Paleozoic in age. The area is not considered to be seismically active,

and the faults are not considered to pose a significant hazard to the dam.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Something Green B Dam was inspected 17 July, 1980, with the

owner present during the inspection. The inspection indicated the dam

embankment is in generally good condition.

b. Dam. The dam is constructed of gravelly clay excavated from the valley

slopes. The downstream face slopes at approximately 3H to IV (Photo 6). The
downstream face is grass covered and should be moderately resistant to

erosion.

No evidence of disruption or deformation of the horizonal or vertical

alignment of the dam was noted in the field inspection. No excessive
settlement, cracking, animal burrows or sinkhole development was noted.

The upstream face is partially protected with broken concrete and stone rip
rap (Photo 7). Portions of this rip rap have settled and fallen into the lake.

Mr Rummel indicated it was a continuing maintenance problem to repair the

rip rap.

A small area of seepage was noted at the toe of the dam (Fig Al,

Appendix A). At the time of the inspection, seepage was minor, approximately
1/2 gal/min. Cattails and willow vegetation were growing in this area. Mr

Rummel indicated he plans to chemically treat the area to kill the willows to
prevent their growing to substantial size. No soil particles were noted in the

seepage water and the volume did not appear sufficient to threaten erosion of

the dam face or piping of dam materials.
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c. Appurtenant structures.

1. Spillway. The spillway consists of a trapezoidal concrete weir and apron,

partially lined with concrete and partially lined with gravelly clay, constructed

on the right abutment (Photo 1). The weir section is approximately 79 ft wide

at the top. A rectangular width of 46 ft was used in the analyses due to

failure of the HEC-I hydraulic/hydrologic program to analyse for trapezoidal

sections. The concrete apron is approximately 45 ft long, extending from the

grass-lined approach area to a 2.5 ft drop eroded to bedrock at the down-

stream end. The owner indicated he plans to increase the downstream length

of the concrete lining, and also cut a deeper channel into the bedrock. The

proposed deeper channel in the bedrock would be only for relatively minor

flows through the spillway and would apparently not be of sufficient size to

carry significant floods.

2. Outlet structures. The only visible evidence of an outlet structure at

this dam, in addition to the ungated spillway, is a small 2 to 3 in. vertical steel

pipe in the lake (Photo 7). This is reported to be a location pipe for a draw-

down riser connected to one of the 12 in. pipes noted at the toe of the dam.

The top of the riser is at an elevation 4 to 5 ft below the spillway crest and is

controlled by a chain-operated cap. The control was not operated during the

visual inspection. No water was flowing from either pipe at the time of our

inspection

d. Reservoir area. The area surrounding the reservoir is a vacation/residential

development. The slopes surrounding the reservoir are typically moderate

with inclinations of approximately 5(H):I(V) or less. No evidence of slope

instability was noted during the field inspection. Sedimentation in the lake

was estimated by the owner at about 6 in. since the dam was constructed.

Most of this is attributed to runoff from an area being graded for a third dam

in this area which is being constructed upstream.

e. Downstream channel. The downstream channel below the spillway apron

consists of a bedrock floored, soil walled, eroded gully, approximately 2 to 4 ft

deep and 15 to 25 ft wide (Photo 2). The exposed bedrock consists of blocky

dolomite, Eminence Formation. The owner indicated he plans on excavating
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(by blasting) a deeper channel into this rock. The walls of the channel consist
of stoney residual clay soil, which is moderately erodible. Large flows through
this channel can be expected to cause further erosion of the banks of the

channel. The owner plans on lining the channel for some unknown distance
beyond the existing spillway apron to prevent erosion toward the toe of the
dam. There were no obstructions noted in the downstream channel that could
result in reduced flow during flood events.

3.2 Evaluation

The dam embankment appears to be in generally good condition. No cracking,
excessive settlement, horizontal or vertical displacement, sinkhole development or

animal burrows were noted during the visual inspection.

Erosion protection should be considered for the downstream channel banks to
prevent lateral erosion which might undercut the toe of the dam. Continued
maintenance is recommended of the rip rap on the upstream slope to prevent
embankment erosion by wave action.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

There are no operational procedures for this dam. The water level is controlled by

the crest of the ungated spillway.

4.2 Maintenance of Dam

No records of maintenance on this facility other than periodic repairs to the rip rap

were available.

4.3 Maintenance of Operating Facilities

There are no facilities requiring operation at this dam.

4.4 Descriptions of Any Warning System in Effect

The inspection did not reveal any warning system in effect at this facility.

4.5 Evaluation

There apparently is no program for periodic inspection at this facility. This is

considered a deficiency.

The feasibility of a practical warning system should be evaluated to alert

downstream residents should potentially hazardous conditions develop during periods

of heavy precipitation.
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design data. No hydrologic or hydraulic information was available for

evaluation of the dam. Pertinent dimensions of the dam and spillway were

surveyed on 22 July, 1980, measured during the field inspection on 17 July

1980, or estimated from available topographic maps. The topographic maps

used in the analyses were the advance prints of the USGS Richwoods SW and

Richwoods SE 7.5 minute quadrangle maps.

b. Experience data. No recorded history of rainfall, runoff, discharge or pool

stage historical data were available for this reservoir or watershed.

c. Visual observation. The watershed above the dam is almost entirely in a

natural state, heavily forested, with the exception of some open pastures near

the northwest margin of the drainage basin, cleared land around the perimeter

of the lake, and the area above the reservoir being prepared for construction

of the third dam and reservoir.

The area of the reservoir comprises approximately 2 percent of the drainage
2area of about 1.0 mi

The concrete-lined, trapezoida! spillway is located at the right abutment of

the embankment, abutting the natural hillside. The discharge channel is lined

for a distance of approximately 32 ft below the spillway crest. The geometry

and slope of the discharge channel indicate the spillway crest will act as the

maximum flow control section.

The magnitude of seepage through the dam is small and not hydraulically

significant to the overtopping potential.
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d. Overtopping potential. Hydrologic and hydraulic analyses (Appendix B)

indicate the dam and spillway are capable of passing the I percent probability-

of-occurrence flood event without overtopping the dam. These analyses also

indicate that a flood greater than 33 percent of the Probable Maximum Flood

(PMF) will effectively overtop the dam. The PMF is defined as the flood event

that may be expected to occur from the most severe combination of critical

meteorologic and hydrologic conditions that are reasonably possible in this

region.

One of the primary considerations in the evaluation of overtopping of the

Something Green B Dam is the assessment of erosion potential and consequent

failure by rapid erosion. Since the spillway consists of concrete, no erosion of

the spillway itself is anticipated. Erosion, however, will be likely in the side

walls of the discharge channel which could undercut the toe of the southwest

half of the embankment. Also sustained heavy spillway flows could erode

headward and remove support from beneath the concrete lining and disrupt

performance of the spillway.

The maximum flood, the PMF, will result in an outflow of over 3900 ft 3/sec. This

would overtop the embankment by nearly 2 ft and the duration of overtopping

would be approximately 6 hrs. This overtopping would likely cause sufficient

erosion of the embankment to result in possible failure of the dam. Our

studies further indicate that a storm of 50 percent of the PMF would also

result in the overtopping of the dam by nea, y 1 ft for the duration of

approximately 3 hours.

The following table presents the expected severity of overtopping for various

storm events:

Precipitation Max. Reservoir Max. Depth Max. Outflow, vertopping, of
Event W.S. Elev. over Dam, ft ft3/sec hrs i

33% PMF 806.1 0 1275 0

50% PMF 807.0 0.9 1965 2.8

100% PMF 807.9 1.8 3930 5.8

The input data and output summaries for these analyses are presented in

Appendix B, Hydraulic/Hydrologic Data and Analyses.
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Overtopping and failure of this dam would pose serious hazards to the homes

located in the damage zone, estimated to extend 3 miles below the dam. The

nearest occupied structures are less than I mile below the dam.

The analyses described above are appropriate for the conditions observed

during the inspection. However, a third dam is currently under construction

upstream of dam "B". Our investigation reveals there are no design plans

which could provide sufficient information at this time to allow calculation of

that reservoir's effect on the performance of dam "B". Additional hydrologic

studies should be conducted to evaluate the combined effects of all three dams

and to design and construct adequate spillways for these structures.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual inspection. The visual inspection of the Something Green B Dam

revealed no evidence of horizontal or vertical displacement of the dam crest

alignment. No cracking, settlement, slides, sinkholes or other signs of

instability were observed. The seepage noted at the toe of the dam does not

appear to pose a hazard to the stability of the embankment.

b. Design and construction data. No design or construction data relating to the

structural stability of the dam were available.

c. Operating records. No operating records were available for this dam.

d. Post-construction changes. The lack of drawings or construction reports

precludes identification of post construction changes. However, Mr Rummel

did not disclose any post-construction changes during the visual inspection

visit, other than a small addition in height at the crest, to compensate for

reportedly small settlement.

e. Seismic stability. The dam is located in Seismic Zone 2, to which the

guidelines assign a moderate damage potential. Since no static stability

analysis is available for review, the seismic stability cannot be evaluated. The

gravelly clay character of the embankment indicates the dam should not be

subject to liquefaction during a severe seismic event.
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SECTION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety Based on the visual inspection, the Something Green B Dam

embankment is judged to be in generally good condition. However,
hydraulic/hydrologic analyses indicate the spillway is inadequate to pass 50

percent of the PMF.

Downstream is another dam, Something Green "A" Dam, and between the two
dams there are several homes and a community recreation center. Also, it is

likely there will be further development of homes in this area. These factors
increase the risk of loss of life and indicate a need to construct a spillway

capable of passing 100 percent of the PMF, unless additional studies discussed
in Section 7.2.b.1. indicate that a smaller spillway design flood can be
justified.

The erosion in the discharge channel should not be allowed to progress to
where it could jeopardize the embankment or the spillway concrete lining.

The seepage at the toe of the dam should be monitored to identify any changes
in the amount of flow or the turbidity of the water. At present, the seepage
does not appear to constitute a hazard to the embankment. No seepage or
stability analyses were available for this dam. These should be performed to

meet the recommended guidelines.

b. Adequacy of information. The lack of stability and seepage analyses for this
dam, as recommended in the guidelines, precludes an evaluation of the

structural and seismic stability of this dam. This is a deficiency which should
be rectified. These analyses should be conducted by an engineer experienced
in the design and construction of earthen dams.

c. Urincy The deficiencies described in this report could affect the long term

stability of this dam. Corrective actions should be initiated as soon as

practical.
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d. Necessity for Phase H. In accordance with the Recommended Guidelines for

Safety Inspections of Dams, the subject investigation was a minimum study.

This study revealed that additional in-depth investigations are needed to

complete the assessment of the safety of the dam. Those investigations which

should be performed without undue delay are described in Section 7.2.b. It is

our understanding from discussions with the St Louis District that any

additional investigations are the responsibility of the owner.

7.2 Remedial Measures

a. Alternatives. There are several general options which may be considered to

reduce the possibility of dam failure or to diminish the harmful consequences

of such a failure. Some of these options are:

I. Remove the dam, or breach it to prevent storage of water.

2. Increase the height of the dam and/or spillway size to pass the PMF

without overtopping the dam.

3. Purchase downstream land that would be adversely impacted by dam

failure and restrict human occupancy.

4. Enhance the stability of the dam to permit overtopping by the PMF

without failure.

5. Provide a highly reliable flood warning system. This generally does not

prevent damage but avoids loss of life.

b. Recommendations. Based on our inspection of the Something Green B Dam, it

is recommended that a further study be conducted without undue delay to

evaluate, as a minimum, the following:

1. Increased spillway capacity to pass 100 percent of the PMF without
overtopping the embankment, unless it can be demonstrated by additional

hydrologic studies that a smaller spillway design flood can be justified. Such a

study should evaluate the influence of the third dam in this area, which is
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currently being constructed upstream of Something Green "B" Dam. The study

should also include an analysis of the extent of an inundated area between dams

"B" and "A" in the event of sudden release of the storage and storm water at
dam "B". Finally, a reasoned judgment can be made concerning a small depth

of overtopping for a short period of time, which may be deemed to not be

hazardous to the stability and safety of dam "B". The results would indicate

an appropriate spillway design flood that can be justified.

2. Potential for erosion during periods of heavy runoff in the discharge

channel and at the toe of the embankment. This study should include both
erosion potential and evaluation of design alternatives for erosion control.

3. Evaluate the feasibility of implementing a practical and effective

warning system to alert downstream residents, should potentially hazardous

conditions develop. There appears to be a good opportunity for such a system

for the three Something Green dams.

c. 0 & M procedures. A program of periodic inspections should be implemented

for the dam and appurtenant structures. This program should include

inspection of the embankment for evidence of slumping or instability, and

inspection of seepage for changes in the volume of flow or turbidity (soil) in
this seepage water. The inspection should document any needed maintenance.

Records should be kept of the inspections and necessary maintenance.

Maintenance and repair should be continued for the rip rap erosion control on

the upstream face of the embankment.

All remedial measures should be performed under the guidance of an engineer

experienced in the design and construction of dams.
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1. Concrete lined spillway at right (southwest) abutment. Looking east-southeast,
downstream.

g, S

2. Discharge channel eroded to bedrock, Eminence Dolomite. Note erosion of channel
walls. Dam is to the right. Looking southwest.
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3. Two 12-in pipes at toe of maximum section.

4. Occupied structure downstream of dam. Looking southeast, across drainage.
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5. Community recreation center downstream of dam. Looking southeast across
drainage.

6. Downstream face of dam showing vegetation cover. Looking southeast.



7. Riprap erosion protection on upstream face of dam. Looking southeast. Note small
(2-3 inch) pipe standing above lake level to the right.
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APPENDIX B
Hydraulic/Hydrologic Data and Analyses

B.A Procedures

a. General. The hydraulic/hydrologic analyses were performed using the "HEC-1,
Dam Safety Version (1 Apr 80)" computer program. The inflow hydrographs
were developed for various precipitation events by applying them to a
synthetic unit hydrograph. The inflow hydrographs were subsequently routed
through the reservoir and appurtenant structures by the modified Puls
reservoir routing option.

b. Precipitation events. The Probable Maximum Precipitation (PMP) and the I
and 10 percent probability-of-occurrence events were used in the analyses.
The total rainfall and corresponding distributions for the I and 10 percent
probability events were provided by the St. Louis District, Corps of Engineers.
The Probable Maximum Precipitation was determined from regional curves
prepared by the US Weather Bureau (Hydrometeorological Report Number 33,
1956).

c. Unit hydrograph. The Soil Conservation Services (SCS) Dimensionless Unit
Hydrograph method (National Engineering Handbook, Section 4, Hydrology,
1971) was used in the analysis. This method was selected2 because of its
simplicity, applicability to drainage areas less than 10 mi , and its easy
availability within the HEC-1 computer program.

The watershed lag time was computed using the SCS "curve number method"
by an empirical relationship as follows:

L = (s+05 (Equation 15-4)
1900 y

where: L = lag in hours
Z, = hydraulic length of the watershed in feet
s = 1000 -10 where CN = hydrologic soil curve number

CN
Y = average watershed land slope in percent

This empirical relationship accounts for the soil cover, average watershed
slope and hydraulic length.

With the lag time thus computed, another empirical relationship is used to
compute the time of concentration as follows:

Tc = L (Equation 15-3)
0.6

where: Tc = time of concentration in hoursc!
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L = lag in hours.

Subsequent to the computation of the time of concentration, the unit
hydrograph duration was estimated utilizing the following relationship:

AD = 0.133T (Equation 16-12)
where: A D duraticn of unit excess rainfall

T = time of concentration in hours.c

The final interval was selected to provide at least three discharge ordinates
prior to the peak discharge ordinate of the unit hydrograph. For this dam, a
time interval of 15 minutes was used.

d. Infiltration losses. The infiltration losses were computed by the HEC-l
computer program internally using the SCS curve number method. The curve
numbers were established taking into consideration the variables of: (a)
antecedent moisture condition, (b) hydrologic soil group classification, (c)
degree of development, (d) vegetative cover and (e) present land usage in the
watershed.

Antecedent moisture condition III (AMC III) was used for the PMF estimates
and AMC II was used for the I and 10 percent probability events, in
accordance with the guidelines. The remaining variables are defined in the
SCS procedure and judgements in their selection were made on the basis of
visual field inspection.

e. Starting elevations. Reservoir starting water surface elevations for this dam
were set as follows:

(1) 1 and 10 percent probability events - high water mark

(2) Probable Maximum Storm - spillway crest elevation

Because the low level outlet pipes were either blocked or inoperable,
they were assumed not to pass any amount of the flood.

f. Spillway Rating Curve. The basic weir equation was utilized to compute the
spillway rating curve. The weir equation is as follows:

Q = CLH3 / 2

where Q = discharge in cubic feet per second
L = effective length of spillway in feet
C = coefficient of discharge (2.5 to 3.1)
H = total head over spillway in feet
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B.2 Pertinent Data

a. Drainage area. approximately 1.0 mi 2 .

b. Storm duration. A unit hydrograph was developed by the SCS method option of
HEC-1 program. The design storm of 48 hours duration was divided into
15 minute intervals in order to develop the inflow hydrograph.

C. Lag time. 1.73 hrs.

d. Hydrologic soil group. C

e. SCS curve numbers.

1. For PMF- AMC III - Curve Number 86
2. For I and 10 percent probability-of-occurrence events-AMC 11 - Curve

Number 72

f. Storage. Elevation-area data were developed by planimetering areas at
various elevation contours on the USGS Richwoods SE and SW 7.5 minute
quadrangle maps. The data were entered on the $A and $E cards so that the
HEC-1 program could compute storage volumes.

g. Outflow over dam crest. As the profile of the dam crest is irregular, flow
over the crest was computed according to the "Flow Over Non-Level Dam
Crest" supplement to the HEC-I User's Manual. The crest length-elevation
data and hydraulic constants were entered on the $D, $L, and $V cards.

h. Outflow capacity. The spillway rating curve was computed by the intrinsic
formula within the HEC-l program, with pertinent spillway data entered on
the $$ cards.

i. Reservoir elevations. For the 50 and 100 percent of the PMF events, the
starting reservoir elevation was 801.6 ft, the spillway crest elevation. For the
I and 10 percent probability-of-occurrence events, the starting reservoir
elevation was 801.4 ft, the elevation of the high water line in the reservoir
area.

B.3 Results

The results of the analyses as well as the input values to the HEC-l program follow
in this Appendix. Only the results summaries are included, not the intermediate
output. Complete copies of the HEC-1 output are available in the project files.
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APPENDIX C

Preliminary Engineering Geology Report
Something Green Estates

Missouri Geological Survey
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It appesr, pesible to havi' thre.u impoundments or the property. Theses
tests should be token at all thrpe sic*$.

It to further recicir nded thazt a mitnmum of three cares be taken along
the propowt.) cenmcrine of V.ie t ,. tn deteninc- wh-t Lh.. roct con-itions
are at depL'a for tihe dIarh o, L,' ;; Creek. it vo,,ld noL be necessary to drill
on the tritutary Lc. tho oteek. °6-.se cores sho, l 1,c at least 20 feet into
rock so thaL. -. e natute of the , as to any optair .;&, such as JoLnts or
vugs that w'ould rrobrblv lavt Lt- be glouted to ,.reve.-,L water los vLhi, the
loer horizcn that can b'. irent'."ici. These borirkv should be conducted
particularly if th . obscratio, of the test veils vwhar, the valley show
a great derl of fluctuat'Lon witIL r Lnfall. If coot end the backhoe test pits
look sattfactory', the d'illinra Looid po ibly be concluded, but they should
te planned for .nd not drorped ur:i! the evlu-tion of the fluctuation of the
%'ster within the vells ran: what tii' nature of the materielf exposed by the
,,Nckhoe are thoro'ghly studi .

The Engineering Geolog:y Fect-lor. of the Mi.souri Geological Survey will
be happy to be prtscnt durirg the digirg of the bschce tet Plts and meae
amry further rec..edat'ons that Tould ,e ieesary at that ti,.e.

zt.'wr, .. a-.:, (c i &
V'tgineeri;ig .I1ojy

hiesouri Geolo.-cl Survey ard Woter Resources
October 29, 1970

JaL



"~ "'-.- .,,,-;-- - -- AA' -

.. . .. " " ' _ . -

• -. : . . . ,.:,, ..', " : , .

ho Smlthn Gren Lke Ste an Lan Devtolx~t, 1eete 'fn l~, --,, " .

* , i%'A, iL

EINGINEERING GEOLOGY 0F THE SO4ETU1G GPJ2X tAKS SITE AND DgVELi'ItU
WASHINGT~ CONY ISSOU'RI .

The Something Green Lake St t and Land flevelopesnt, locatead 'in ~~'.~
R. 2 E., Washington County, is considered, geol gically, a good lake siti; %ue"tO.
the type of heavy clay soils that overlie the bedrock within this area@._' ",..,"--

The investigation of the core trench at thelow Er'am site indicateie. -
there is sufficient quality of clay to prevent the infittration of tho.water te .

the bedrock provided that the core trench s videned tut to approximately .. .
dozer blades wide to help block off thi fu'v of vrter that was flowir At eug .'.
time above the bedrock and below the soils. :This. iutoff trench1l .top tl -,.-
type of water flow. .. " . .• . .

The septic tanks should not be considered. Lt "tie housing deve'lo a'et ithi-
this area as the soils are not donducive for septiLctanks. The-clays are'of "
tight nature that are Impermeable to water.' .AlUIeptic tank. would-fail b7 filli "
up the drainfLelds within a matter of use aftd thereby fIow off oft "the 'jrfaeo.: -.

and eventually flow into the lake causing pollution, particularly 69 -Ithe tbti;, -

arms. It is a rule of thu1ubthat taere good take sites can be develoP64 '"caui.of"
the clay situation, such as at this particulat site, that septic teuka v41' t.t..
work adequately. Therefore, due consideration to a cenkral collectlen iysfem eadi -
in a lagoon downstream from the dan would be Advantaeou..s to this area;...'The 2agobne
ca, be constructed in such a manner and daslgv to which the affluent wouild no
seriously contaminate the creek flow below the dam. '" '

• ~ ~ ~ ~ ~ ~ . . ! .... L : ' ""

The borrow material for the dam should be primarlly recovered fro cha"s ,..A
portions of the water filled valley to increase the depth and reduce the,'mont ':,
of vegetation that would stert in the more shallov waters. It vouldals6biaE.m':
vartseeous to d*ze the existing creek channel full of material on the. bank -to pt*-'::.,
vent any type of seepage along the old stream thannel. : 5 ",

• , ~~~~~~~~~~~. . . .. . . ....' . . . . ..... A.':j .. '. .- • • . , -.-.. '.".

Edwin A. ... .

Geologist:"
Engineering Geology .. :. . "

Missouri Geological Survey.......,.'..
,\ Septeeblr 15._1971 ....
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