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PHASLE 1 REPORT
NATIONAL DAM SAFLETY PROGRAM
SUMMARY

Name of Dam: Structurc F-2
’ State Located: Missouri
County Located. Newton
Stream: Tributary of Lost Crecek
Date of Inspection: May 29, 1980

Structure F-2 was inspected by an interdisciplinary team
of engincers from Anderson Engincering, Inc. of Springficld,
Missouri and Hanson Engineers, Inc. ot Springfield, Illinois.
.-.The purposc of this inspection was to make an assessment of
the general condition of the dam with respect to safety, based
upon available data and visual inspection, in order to determinc
if the dam poses hazards to human life or property. :

The guidelines used in the assessment were furnished by,
the Department of the Army, Office of the Chief of Ingincers,
and they have bcen developed with the help ot several Tederal
and Statc agencics, professional cngineering organizations,
and private engincers. Based on these guidelines, the St. Louis
District, Corps of lngincers has determined that this dam is in
the high hazard potential classification, which mcans that loss
of 1ife and apprecciable property loss could occur if the dam
fails. The estimated damage zonc extends approximately 1
mile downstream of the dam. Located within this zone are
approximately 20 dwellings, all in the town of Scneca.

The dam is in the small size classification, since it 1is
greater than 25 ft high but less than 40 ft high, and the maximum
storage capacity is greater than 50 ac-it but less than
1000 ac-ft.

4

Our inspection and evaluation indicates that the combincd
spillways do meet the criteria set forth in the guidelines for
a dam having the above size and hazard potential. The combined
spillways will pass 75 percent of the Probable Maximum Flood
without overtopping. The Probable Maximum JFlood is defined as
the flood discharge that may be expected trom the most scvere
combination of critical mecteoroligic and hydrologic conditions
that are reasonably possible in the region. The guidelines re-
quire that a dam of small size with a high downstrcam haczard
potential pass 50 to 100 percent of the PMF.  (Considering the height

' of dam (28 fecet), and the maximum storage capacity (56 acre-feet)
and the low volume of permancnt water storage, 50 percent of the
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~ PMF has been determined to be the appropriate spillway design

flood. - The 1 percent probability flood will not overtop the
dam. The 1 percent probability flood is one that has a 1 percent
chance of being exceeded in any given year.

Deficiencies visually obscrved by the inspection team
were: (1) some small brush growth on the embankment faces;
and (2) heavily wooded downstream channel.

Another deficiency was the lack of seepage and stability
analysis comparable to the requirements of the recommended
guidelines.

It is recommended that the owners take the necessary .
action without undue delay to correct the deficiencies reported
herein. A detailed discussion of these deticiencies is in-
cluded in the following report.
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SECTION 1 - PROJECT [NFORMNTHON

1.1  GENERAL. J

AL Authority:

The National Dam Inspection Act, Public lLaw 92-307,
authorized the Sccretary ol the Army, throuch the Corps of
Engineers, to initiate a program of satfety inspection of
dams throughout the United States. Pursuant to the above,
the St. Louis District, Corps of Lngincers, District fngt-
neer directed that a safety inspection be made of Structure
F-2 in Newton County, Missouri.

B. Purposc of Inspection:

The purpose of the inspection was to make an assessment '
of the general condition of the dam with respect to =atfety,
based upon available data and a visual inspection in order ) 1

to determine if the dam poses hazards to human life or
property.

C. Evaluation Criteria.

Criteria used to evaluate the dam were furnished by the
Department of the Army, Office of the Chiel of Inuincers,
"Recommended Guidelines {or Safety Inspection of bams,
Appendix D. These guidelines were developed with the help
of several federal agencies and many state agencles, pro-
fessional enginecering organizations, and private engineers,

1.2 DESCRIPTION OF PROJLCT:

A Description of Dam and Appurtcnances:

Structure F-2 is an carth (i1l structure approximately
28 ft high and 330 ft long at the crest. lThe appurtenant work
consists of a 30 inch diameter recinforced concrete primary spill-
way pipe with a reinforced concrete f{low riser and an carth cut
swale located at the cast abutment. '

Sheet 3 of Appendix A shows a plan, profile and tyvpical scction
of the cmbankment as obtained from field inspection data. Sheets
0 through 10 of Appendix A are sclected As Built drawings obtained
from the U. S. Department of Agriculturc, Soil Conscrvation Service,
Columbia, Missouri.




SECTION 1 - PROJECT INFORMATION

1.1 GLNLERAL:

AL Authority:

The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of
dams throughout the United States. Pursuant to the above,
the St. Louis District, Corps of Engineers, District Ingi-
ncer directed that a safety inspection be made of Structure
F-2 in Newton County, Missouri.

B. Purposec of Inspection:

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

C. Evaluation Criteria.

Criteria used to evaluate the dam were furnished by the
Department of the Army, Office of the Chief of Ilngineers,
"Recommended Guidelines for Safety Inspection of Dams,
Appendix D. These guidelines were developed with the help
of several federal agencies and many state agencies, pro-
fessional engineering organizations, and private engineers.

1.2 DESCRIPTION OF PROJLCT:

A Description of Dam and Appurtenances:

Structure -2 is an earth fill structure approximately
28 ft high and 330 ft long at the crest. The appurtenant work
consists of a 30 inch diameter reinforced concrete primary spill-
way pipe with a reinforced concrete flow riser and an earth cut
swale located at the cast abutment. ’

Sheet 3 of Appendix A shows a plan, profile and typical section
of the embankment as obtained from field inspection data. Sheets
6 through 10 of Appendix A are selected As Built drawings obtained
from the U. S. Department of Agriculture, Soil Conscrvation Scrvice,
Columbia, Missouri.




B. Location:

The dam is located in the southwestern part of Newton
County, Missouri on a tributary of lLost Creek. The dam and

1 lake arc within the Sencca, Missouri 7.5 minute quadrangle
{ sheet (Section 306, T25N, R34W - latitude 36°51.0'; longitude
94°36.4'). Shect 2 of Appendix A shows the general vicinity.

Sheet 5 of Appendix A is the Project Map developed as part of
the Work Plan for Watcrshed Protection and l'lood Prevention
for the Lost Creeck Watershed prepared by the Soil and Water
Conservation District of Newton County. |

C. Size Classification:

§ With an embankment height of 28 ft and a maximum storage
' capacity of approximately 56 acre ft, the dam is in the :
small size category.

L D. [azard Classification:

The St. Louis District, Corps of Inginecrs has classi-
fied this dam as a high hazard dam. The estimated damage
zone ecxtends approximately 1 wmile downstream ot the dam.
Located within this zone are approximately 20 dwellings, all
in the town of Scneca. The inspection team verified the
existance of the dwellings located in the cstimated damage
zone. Photographs #11 and #12 show some of these dwellings. !

I, Ownership:

The dam is owned by the Lost Creek Watershed Subdistrict,
Jim Stone, Chairman, P. 0. Box 149, Neosho, Missouri 04850;
and is on property owned by Mrs. Paul Stelts, Seneca, Missouri
64865.

. Purpose of Dam:

The dam was constructed under the Authority of the Watcrshed
Protection and Flood Prevention Act (Public Law 566, 83rd Con-
gress, 68 Statuc 000) as amended primarily for the purpose of
a Debris Basin Structure for the Lost Creck Watershed, Newton :
County, Missouri.

G. Design and Construction llistory:

The dam was designed by the U. S. Department of Agriculture,
Soil Conservation Service, Columbia, Missouri, under the Authority
of the Watershed Protection and Flood Prevention Act. DPrior to
the design of the dams, a watershed work plan for the Lost Creek
Watershed was preparced in January, 1971, by the Soil and Water i
Conservation District of Newton County with assistance by SCS.
A partial set of As Built Plans arc included as Sheets 6 through
10 of Appendix A. A complete set of plans are available through
the Columbia, Missouri oftice of SCS.

Geologic Investigation and analysis complcted by SCS are
included as Sheets 3 through 20 of Appendix B.




The contract tor construction was let on July 22, 1970,
for Newton County Structure I'-2. Newton County Structures -1
and F-3 were included in the contract with Structure -2,

The contractor for this project was Higginbotham Construc-
tion Company, Route 1, Brookline, Missouri. Construction com-
menced in October, 1970, and the dam was completed in July, 1977,

Inspection af the project was conducted under the control of
Mr. Joe Green, Project bnginecer, Soil Conservation Service, Mount
Vernon, Missouri. Results of the inspection and testing including
inspectors field notes, compaction and concrete reports, are
currently on file in the Columbia, Missouri SCS office.

[ 4

Mr. Higginbotham indicated that the dam was built in gen-
cral conformance with the plans and that no modifications were
required during construction. The core trench was excavated to
the elevations shown on the plans and filled in with select
material from the borrow area located within the lake bed. Com-
paction of the embankment was by the usce of a double sheepsfoot
roller. 1le stated that the cmergency spillway section was exca-
vated to the plan clevation and topsoil was placed over the cox-
posed rock and compacted carth to the f{inal spillway clevation.

Mr. Grecn likewise indicated that no modifications were re-
quired to the plans during the construction phase. e or onc of
his staff performed daily inspections during the course of con-
struction.

1. Normal Operating Procedurcs:

All flows will normally be passed by the restricted {low
riser to the 30 inch spillway pipce and the uncontrolled earth
cut emergency spillway. Information obtained from Mr. Green
indicates that the maximum pool level for this dam was approxi-
mately 2.5 feet above the 8 inch diameter slide gate.

1.3 PERTINENT DATA:

Pertinent data about the dam, appurtenant works, and
reservoir are prescnted in the following paragraphs. Sheet
3 of Appendix A presents a plan, profile and typical section:
of the embankment from field data obtrained by the inspection
tcam. Shects 0 through 10 of Appendix A arc sclected sheets from
the complete set of As Built plans preparced by the Soil Conserva-
tion Service,

A. Drainage Area:

The drainage arca for this dam, as obtained from the
Watershed Work Plan and As Built Plans (Sheet 10 of Appendix A)
is approximately 80 acres.




B. Discharge at Dam Site:

(1) All discharge at the dam site is through the restricted
flow riser for the 30 inch diamecter principal spillway pipe
and an uncontrolled carth cut emergency spillway.

(2) LEstimated Total Spillway Capacity at Maximum Pool (Top
of Dam - E1. 947.4). 10906 cfs

(3} LUstimated Capacity of Principal Spillway: 21 ct

190

(4) Lstimated Capacity of Emergency Spillway: 1075 cfs

{(5) Estimated Expericenced Maximum Flood at Dam Site.
No Flow Through Spillways Reported .

(6) Diversion Tunnel Low Pool Outlet at Pool lLlevation:
Not Applicable

(7) Diversion Tunnel Qutlet gt Pool Elevation: Not Applicable
(8) Gated Spillway Capacity at Pool Llevation: Not Applicable

(9) Gated Spillway Capacity at Maximum Pool Elcvation: Not
Applicable

C. Llevations:

All elevations are consistent with an assumed mean sea level
elevation of 918.064 for T.B.M. #8, described in As Built Plans
as nail in north side of 24 inch Mulberry Trce on left slope, 15
south of toe, approximatecly 30 feet cast ot north-south property
line fence (See Sheet 6 of Appendix A).

(1) Top of Dam. 947.4

e

(2) Principal Spillway Crest: 931.
(3) Emergency Spillway Crest: 943.3

(4) Principal Spillway Pipe Invert Elevation at Outlet: 917.6
(5) Streambed at Centerline of Dam: 920.0

(6) Pool on Datc of Inspection: 927.8

(7) Apparent lligh Water Mark: 925.0

(8) Maximum Tailwater: None

(9) Upstrcam Portal Invert Diversion Tunncl: Not Applicable

(10) Downstream Portal Invert Diversion Tunnel: Not Applicable
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3 . Reservoir lengths:

(1) At Top of Dam: 800 Feet

(2) At Principal Spillway Crest: 400 Fcet

(3) At Emergency Spillway Crest: 700 Feet

L. Storapc Capacities:

(1) At Principal Spillway Crest: 7.0 Acre-Fect
(2) At Top of Dam: 56 Acre-leet
(3) At Lmergency Spillway Crest: 35.0 Acre-lecet

F. Reservoir Surface Arcas:

(1) At Principal Spillway Crest: 1.4 Acres

(2) At Top of bam: 4.9 Acres

(3) At Emergency Spillway Crest: 3.9 Acres
G. Dam:

(1) Type: Earth

(2) Length at Crest: 330 Feet

{(3) Height: 28 Ytcet

(4) Top Width: 14 Feet

(5) Side Slopes: Upstream varies from 1V:2.83H to 1V:6.82l;
Downstream varies from 1V.2.661l to 1V:3.491

(6) Zoning: Gravelly Silt and Clay
(7) Impervious Core: 12 Feet Wide
(8) Cutoff: 8 Feet Below Base of Dam
(9) Grout Curtain: None

1. Diversion and Regulating Tunnel:

(1) Type: Not Applicable

(2) Length. Not Applicable
(3) Closure: Not Applicable
(4) Access: Not Applicable ) .

(5) Regulating Facilities: Not Applicable




I. Spillway:

I.1 Principal Spillway:

(1) Location. Centerline Dam Station 3 + 00

e e

(2) Type: 30 Inch Diameter Reinforced Concrete Pipe with
Restricted Flow Riser

[.2 LImergency Spillway:

(1) Location: Last Abutment

(2) Type: Earth Cut Swale, 50 ft wide, cmbankment (north) .
slope 1V:3ll, abutment (south) slope 1V:2l

(3) Upstream Channel: Grass covered earth channel

(4) Downstream Channel: Grass covered, steep to moderate
carth slopes

J. Regulating Outlets:

The 8 inch diameter slidc gate associated with the restricted
flow riser is the .only regulating outlet feature of the dam.




SECTION 2 ENGINEERING DATA

2.1 DESIGN:

Design calculations and construction plans were prepared
by and are currently on file with the U. S. Department of Agri-
culture Soil Conservation Scrvice in Columbia, Missouri. A
partial sct of these plans are included as Sheets 6 through 10
of Appendix A. A Watershed Work Plan was prepared for the lost

*Creek Watershed prior to the design phase. A copy of the Project

Map is included as Sheet 5 of Appendix A. This plan, preparcd

‘under the Authority of Public Law 506, is also on f{ilec in the

Columbia SCS office.

A. Surveys:

A topographic survey was conducted by the Soil Conservation
Service for the Lost Creck watcrshed. ‘The survey was tied
to the sca level datum, and temporary benchmarks were located
at each dam site. Concrete monuments were set at cach cnd of
the embankment by SCS. A description of thesc benchmarks is’
shown on Sheet 6 of Appendix A.  From the topographic survey
data a 4 foot contour interval map was drawn for design purposes.

B. Geology and Subsurface Materials:

The site is located in the border zone bhetwecen the Ozarks
and Western Plains geologic regions of Missouri. This arca is
characterized topographically by rolling to hilly with oak and
hickory forest areas. The sedimentary rock layers cxposed in
the Ozarks region dip downward away trom the Ozarks region and the
higher and younger sedimentary deposits become the surtace ledges
in southwest Missouri. The soils in this region are residual
from cherty and dolomitic limestones of the Mississippian age.
The site is located upon an outcrop of the Warsaw formation of the
Mcramecian series. The limestone bedrock occurs at an average
depth ot 10 feet below initial ground level along the cntire dam
centerline, as described in the Geologic Report on the site. The
Geologic Report prepared by the Soil Conservation Service is con-
tained in Appendix B.

Soils in the area of the dam arec onec of this areca's most common
soils. The embankment soils are reddish-brown silty clays (CL) with
chert rock fragments. The chert is trom the parent material and is
found in each of the soil laycers of this soil series. These soils
generally make good fill material when properly compacted.

The '"Geologic Map of Missouri" indicates that two known faults
run in a northecast-southwesterly dircction through or very near the
dam site. The Missouri Geological Survey has indicated that these
faults are known as the Seneca faults and therc is no known acti-
vity or movement. These faults in this arca are gencrally con-
sidered to be inactive. The publication "Caves of Missouri” indi-
cates there are four caves in Newton County and thesc are several
miles from the dam site.
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C. Foundation and Embankment Design:

Included as Sheet 3 of Appendix B is the Geologic Investiga-
tion of Dam Site for this structure. The profile at the centerline
! of the dam shows the location of the borings as obtained by SCS.
Sheets 4 through 13 of Appendix B are the detailed soil investi-
gation with conclusions from the study. Sheets 12 and 13 of
Appendix B arc a discussion ot the results from the Soil Mechanics
Laboratory of SCS. Onc of the tests performed was slope stability
analysis.

i Based upon the available information, the basic foundation

soil appears to be silty clays (CL). There is apparently no
particular zoning of the embankment and no internal drainage
features are known to cxist. .

D. Hydrology and Hydraulics:

The hydrologic and hydraulic design parameters of this dam
are as shown on Sheet 10 of Appendix A. The Soil Conservation
Service surveyed 17 valley cross-sections in the watershed and
routed 8 evaluation storms through the channel using the T. R.

20 computer program. Assistance was obtained from the Tulsa
District, Corps of Engineers for the study and cvaluation. Based

on the As Built Plans and a field check ot spillway dimensions and
embankment evaluations and a check of the drainage area on U.S.G.S.
quad sheets, hydrologic analysis using U. S. Army Corps of Lnginecers
guidelines was performed and appear in Appendix C as Sheets 1
through 9.

L. Structure:

The only structure associated with this dam is the restricted
flow riser. Details of this riser appear as Sheet 9 of Appendix A. 1

2.2 CONSTRUCTION:

Inspection during the construction of thec dam was performed
by the Soil Conservation Service Office, Mount Vernon, Missouri,
under the direction of Mr. Joe Green, Project Lngincer. Mr. Green
stated that daily inspection was pertormed during construction. The
i inspector's log and inspection tests, to include compaction and
1 concrete testing, are currently on file at thce Soil Conservation
Service Oftice, Columbia, Missouri. 7The construction inspection
data were not obtained.

2.3 OPERATION:

Normal flows would be passed by the restricted flow riser
to the 30 inch diameter spillway pipe and the uncontrolled carth- A
cut spillway. Mr. Green stated that normally the 8 inch diameter
slide gate on the flow riser is closed.

-8 -




2.4 LEVALUATION:

A. Availability:

The engincering data available are as listed in Section

B. Adequacy:

The engineering data available were inadequate to make
a detailed assessment of the design, construction, and
operation of this structure. Seepage analyses comparable to
the requirements of the '"Recommended Guidelines for Safety In-
spection of Dams' were not available, which is considered a/de-
ficiency. The seepage analyses should be performed for appropriate
loading conditions (including earthquake loads) and made a matter
of record.

C. Validity:

The As Built Plans and Soil Investigation data and test re-
sults prepared by the Soil Conservation S2rvice included in °
Appendices A and B arc valid engineering data on the design
and construction of the dam.




SECTION 3 - VISUAL INSPLECTON

3.1 FINDINGS:

A. General:

The field inspection was made on May 29, 1980.
The inspection team consisted of personnel trom Anderson
nginecering,, Inc. of Springfield, Missouri, and lianson
Lngineers, Inc. of Springfield, Illinois. The team mecmbers
were:

Steve Brady Anderson Ingineering, Inc., (Civil Enginecer)
Tom Beckley Anderson lLngincering, Inc., (Civil Engineer)
Jack Healy - Hanson i:ngincers, Inc., (Geotechnical Enginecr)
Nelson Morales - llanson Engincers, Inc., (Hlydraulic Engineer)

Photographs of the dam, appurtenant structurcs, reser-
voir, and downstream features are presented in Appendix D.

B. Dam:

The dam appears to be in good condition. No sloughing or
sliding of the embankment was noted. The horizontal and vertical
alignments of the crest werc good, and no surfacing cracking or
unusual movement was obvious. The crest of the embankment was
14 feet wide and the lowest crest elevation was 947.4. The
field survey data ohtained by the inspection team compared {avor-
ably to the As Built Plans for this dam.

On the date of inspection, the pool level was about 1.3 feet
above the slide gate invert. An apparent high water mark was
observed on the riser structurc 1.2 feet above the inspected
pool level. According to Mr. Green, that is the high water cleva-
tion to his knowledge. He stated that the dam has never held
water. To his knowledge there has not been any attempt to locate
the apparent lcakage. The Lost Creek Watcrshed Work Plan noted
that the geologic site conditions make permancnt water storage
unpredictable. As the structure was intended to tfunction as a
Debris Basin Structure, permancent water storage is not a major
factor.

Shallow auger probes into the cmbankment indicated the fill
material to be a reddish-brown silty clay (CL.). The embankment
is grass-covered and appears to be in good condition. Duc to the
heavy grass cover, thorough inspection ot the cmbankment was diffi-
cult. No sloughing of the cmbankment or sccpage through the cmbank-

‘ment was evident. No animal burrows were noted. No serious erosion

was observed.

No rip rap was noted on the upstrcam face at normal pool
clevation. Duc to the lack of permanent water capability and
the hecavy grass cover, crosion does not appear to be a problem.
A scattering of light brush growth on the embankment was noted,

- 10 -




No instrumentation (monuments, piczometers, ctc.) other
than T.B.M. #8 was obscrved.

C. Appurtenant Structures:

C.1 Principal Spillway:

The principal spillway consisting ol the 30 inch reinforced
concrete spillway pipe and associated flow restrictor riser
is in good condition. The 8 inch diameter slide gate was in
good working condition. Opening of the slide gate and per-
mitting a small quantity of water to ecxit the spillway pipe
was performed by the inspection team.

The approach to the inlet structurec was clecar. Considerable
rip rap was placed around the inlet structure. The principal ori-
fice (11 feet above the structure invert) did not appear to have
been used. Past {low through the spillway pipe occurred when
the slide gate was opened. Mr. Green stated that occasionally
the slide gate would be open when he visited the site.

No rip rap was noted at the outlet of the spillway pipe.
However, duec to the absence of any appreciable {low through the
pipe no crosion was observed.

C.2 Emergency Spillway:

The emergency spillway was located at the cast abutment.
The spillway channcl appeared to be an carth cut channel. The
grass cover in the channel was good with no noticcable crosion.
The spillway has not been used since the dam was constructed.
According to Mr. Higginbotham portions of the spillway were
cxcavated to rock and then covered with topsoil. Continued use
of the spillway would probably result in appreciable crosion.

The outlet channel is directed well away from the embank-
ment. The outlet and inlet channel were clcar.

D. Resecrvoir:

The immediate periphery of the lake was wooded and grass
covered with moderate slopes. The reservoir banks appcared to be
in good condition with heavy grass cover. No appreciable sedimen-
tation was noted.

L. Downstrcam Channcl:

Immediately downstrcam ol the ecmbankment the channel is
grass covered. Approximately 50 yards downstrcam the channel
becomes narrow with heavy brush and tree growth. The slopes
arc steep to moderate.




3.2 LEVALUATION:

Due to the apparent geologic conditions, the dam does not
impound any appreciable permanent water storage. With usc as
a debris basin structure with limited flows, the absence of
rip rap on the upstream face of the cmbankment and at the
principal spillway pipe and the unlined emergency spillway
section do not appear to be significant.

Some light brush growth was noted on the cmbankment. The
grass cover on the dam was good. The presence of any scepage
areas could not be observed due to the lack of water impounded
by the dam.

Photographs of the dam, appurtenant structures, and the
reservoir are presented in Appendix D.




SECTION 4 - OPLERATIONAL PROCEDURES

4.1 PROCEDURLES:

The operation and maintenance of the dam arce the responsi-
bility of the lLost Creck Watershed District Board in conjunction :
with the Soil and Water Conscrvation District, Necosho, Missouri. :
For the first three yecars after construction of the dam, a joint
inspection is being conducted by members of the District Board
and the Soil Conscrvation Service. After three ycars the District |
Board is responsible tor providing yearly inspections. In addition
to the annual inspecction, the dam is to be inspected after cach
severe flood and after the occurance of any other unusual cojidi-
tions which might adversely affect the structural mcasure. The
inspection is to include the condition of primary spillway and
its appurtenances, the emergency spillway, the carthfill and
any other items installed as a part ot the structure. Copics
ot the inspection report are forwarded to the Soil Conscervation
Service office in Springfield, Missouri. The last annual inspection
was conducted on May 14, 1980, and the results arc included as Sheet
11 of Appendix A.

4.2 MAINTENANCIL OF DAM:

After the yearly inspection of the dam, the lLost Creek Water-
shed District Board determines the maintenance to be done. Monics
for the required maintenance are derived from a tax levey imposed
upon the residents of the Watershed District.

4.3 MAINTENANCE OF OPLRATING FACILITILS:

The maintenance required for the restricted [low riser is
accomplished after the yearly inspection by the Watershed District
Board. The slide gate appeared to be in good condition.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

The inspection team is unawarc ol any existing warning
system for this dam.

4.5 EVALUATION:

The general maintenance of the dam and associated items
appecared to be in good condition. The brush growth should be
removed from the dam on a yearly ba:zis. Should the dam ever pro-
vide permanent water siorage, rip rap may be required on the
upsiream face and at the outlet of the principal spillway.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 LEVALUATION OF FUATURLES:

A Design Data:

°

The hydrologic and hydraulic design data for this dam are
as shown on Sheet 10 of Appendix A.

B. Experience Data:

No recorded rainfall, runoff, discharge, or reservoir stage
data werc obtained for this lake and watershed. During the ide-
sign phase, flood frequency used in cvaluation ot damages was
obtained from six representative stream gauges in the surrounding
area.

C. Visual Observations:

The approach channels to the spillway are clear. The emergency
spillway is well separated from the cmbankment, and spillway 'releases
would not be expected to endanger the dam. Spillway {lows through the
principal spillway pipe could result in crosion at the pipe outlet.
The downstream channel has a dense growth of brush and trces.

D. Overtopping Potential:

The hydraulic and hydrologic analyses (using the U. S. Army
Corps of Lngincers guidelines and the HEC-1 computer program) were
based on (1) a ficld survey of spillway dimensions and embankment
clevations; (2) an cstimate of the reservoir storage and the pool
and drainage areas from the Seneca Missouri, 7.5 Minute U.S.G.S.
quad sheet; and (3) data obtained trom the As Built Plans for
this project (Sce Appendix A, Sheets 0 through 10).

Based on the hydrologic and hydraulic analysis pre-
sented in Appendix C, the combined spillways will pass
75 percent of the Probable Maximum Flood. The Probable
Maximum t'lood is defined as the flood discharge that may be
expected from the most severe combination of c¢ritical metcoro-
logic and hydrologic conditions that are reasonably possible,
in the region. The recommended guidelines from the Department
of the Army, Office of the Chicf of Engincers, require that
this structurc (small size with high downstrcam hazard potential)
pass 50 percent to 100 percent of the PMF, without overtopping.
Considering the height of dam (28 fcet}), the maximum storage
capacity (56 acre-fect) and the low volume of permanent water
storage 50 percent of the PMFF has been determined to be the
appropriate spillway design flood. The structure will pass a
1 percent probability flood without overtopping.
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Application of the probable maximum precipitation (PMP),
minus losses, resulted in a flood hydrograph pcak inflow of
1964 cfs. For 50 percent of the PMP, the peak inflow was 982
cts.

The routing of the PMF through the spillways and dam indi- .
cates that the dam will be overtopped by (.76 feet at clevation 1
948.106. The duration of the overtopping will be .33 hours,
and the maximum outtlow will be 1609 cis. The maximum discharge
capacity of the spillways is 1096 cts. The routing of 50 per-
cent of the PMF indicates that the dam will not be overtopped.
The maximum outflow will be 671 cis. Overtopping of an earthen
embankment could cause serious erosion and could possibly lead
to failure of the structure.




SECTION o - STRUCTURAL STABILITY

6.1 LVALUATION OF STRUCTURAL STABILITY:

A. Visual Observations:

Observed features which could adversely aftect the
structural stability ot this dam are discussed in Sections
3.1B and 3.2.

B. Design and Construction Data:

Design data obtained are included in Appendix A, Analysis
of the soil structure is included in Appendix B. Additional
design data and construction notes and test results are located
at the Soil Conservation Service in Columbia, Missouri.

Scepage and stability analysis comparable to the requirements
of the guidelines were not available, which constitutes a deticiency
which should be rectified.

C. Operating Records:

No opecrating rccords have been obtaincd.

. Post-Construction Changes:

There have been no reported post-construction changes to
this dam.

L. Scismic Stability:

The structurec is located in seismic zone 1. An
earthquake of this magnitude would not gencrally be expected
to cause severe structural damage to a well constructed carth
dam of this size. llowever, it is recommended that the pre-
scribed seismic loading for this zone be applied in stability
analysis performed for this dam.

- 16 -




SECTION 7 ASSESSMENT/REMEDIAL MEASURES

7.1  DAM ASSESSMENT:

This Phase I inspection and evaluation should not be
considered as being comprechensive since the scope ol work
contracted for is far less detailed than would be required
for an in-depth cvaluation of dams. Latent deficiencices,
which might be detected by a totally comprchensive inves-
tigation, could exist,

A. Safety:

The embankment is in good condition. Some items werc noted
during the visual inspection which should be investigated fur-
ther, corrected or controlled. These items arc: (1) light
brush present on the embankment faces; and (2) the downstrean
channel was heavily wooded.

Another deficiency was the lack of scepage and stability
analyses ccomparable to the rccommended gutidelines. )

The dam will be overtopped by flows in excess of 75
percent of the Probable Maximum lFlood. Overtcpping of an
earthen embankment could cause scrious erosion and could
possibly lead to failure of the structure.

B. Adcequacy of Information:

The conclusions in this report werce based on review of
the information listed in Section 2.1, the performance
history as related by others, and visual observation of external
conditions. The inspection tecam considers that these data are
sufficient to support the conclusions herein. Secpage and
stability analyses comparablc to the "Recommended Guidelines
for Safety Inspection of Dams' were not available, which is
considered a deficiency.

C. Urgency:

The remedial mecasurces rccommended in paragraph 7.2
should be accomplished in the ncar futurce. 1 the defici-
encies listed in paragraph A are not correccted, and it good
maintenance is not provided, the cmbankment condition will
deteriorate and possibly could become serious in the luture.

D. Necessity for Additional Inspection:

Based on the result of the Phase I inspection, no additional
inspection is rccommended.
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Scismic Stability:

The structure is located in scismic zone 1. An carthquake
of this magnitude would not generally be expected to cause severe
structural damage to a well constructed carth dam of this size.

However,

it is recommended that the prescribed seismic loading

for this zone be applied in any stability analyses performed
for this dam,

7.2 REMEDIAL MEASURLS:

The following remedial mcasures and maintenance procedures
are recommended. All remedial mcasurces should be periormed under
the guidance of a professional engineer experienced in the design
and construction of dams.

A.

Alternatives:

Not

B.

Applicable

0 § M Procedures:

(1)

Seepage and stability analyses comparable to the
requirements of the recommended guidelines should
be pertormed by an engineer cxperienced in the
construction of dams.

The light brush growth should be removed and vegetative
growth on the dam should be cut annually.

Wave protection should be provided for the upstrcam
face of the cmbankment it permanent water storage is
accomplished.

A detailed inspection ol the dam should be made
periodically by an engincer cxperienced in the
design and construction of dams.




APPENDIX A

Dam Location and Plans
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Class of Structure c" ODebris Basin
Drainage Area (total) B0 _Ac._ 0/3 Sq.Mi,
(uncontrolled) _ &0 Ac.__ 043 Sa.Mi.
Time of Concentration 2/8 Hours
Soil Cover Complex Number 7/ For A.M.C. IT
Sediment Capaczity Available _7Z& Ac.Ft. below Elev. 9320
Total Sediment Capacity Available ___ YAZ Ac.Ft.
Capacity Equivalents (Vol.)__ //&d  r.
Retardinc Capacity Provided 28.0 Ac.F.
Capacity Equivalents (Vol.) _&£20 -
water Supply Provideo nNone Ac.Ft.-1cdentify Uses
Princ . pe. Spoil way:
Max tmur Capacity +Hew—stsas?d /8 2 f. e,
Maxi1mum Capacity (hign stage) E— c.f.s
iO Day Drawccwn Elev. g32. 0

Erergency Spillway:
Percent Chance Use / Storm Duration_& AHour

Tyce Vegefated Earth "n" Vaiue Usec _0.0¢

E~ercency Scillway Hyorograph for Class__ "€~ StPuctures
Rainfall /2.00 in.
Runoff &./9 tn.

Peak Inflow__ 547 c.f.s.
Maximum Discharge ~ Emergency Spillway 105 . f.s.

Maximum Water Surface Elev. ?2L.2
Velocity of Flow (Ve) 5.9 f.p.s.

Supplementary Data and Special Design Features:
Principal Spillway Cresf Elev. 9320
Emergency Spillway Crest Elev. 9431
Emergency Spillway Boftfom Widihs 50°

Settled Top of Dam E£l/ev. 9476

Herght x Storage = C4.3 x 75.6 : 865

STRUCTURE _ DATA
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Rainfall
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Maximum
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Fo-m RS 3704
Shact et __ g2 UNHIED STATES DEPARTMENT OF 25RICULIURE

SOIL CONLER2TIGN SERVICE

10-59
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
GENERAL
state___Missouri County..eWton . Y asee 36 725N g34M L yagersneg L03E Creek
Svbwatershed . ____ . fund ' ass‘ F-C8 2018 Site nureber _ *_F_i?“_ Site group ....-_I}__.. Structurs closs ~,___(_:,__._._.___
/ ;rP? Vet e
tnvestigated by _.#.,J._n /‘ // o L Equipment used L atlin e__1500 RD L oate 9721=75
{signatufy ang uu.y » / (Type, cute, mare, model, eic.)

/ R IR
/ ety SITE DATA

. 1 o g e
D:ainzge area size 0.13 sq. mi., 80 acres.  Type of structure Compncted_TEal, t‘\_____Purpose D"brl_f 83"”? o
6 ’
278
Direction of vallcy trend (dewnstrean)) SW « Maximamn height of fill 28 feet. Lergth of fitl 355 fact.
/
Estimated volums of compacted i required 17 2 450 vards
STORAGE ALLOCATION
Yolume (ac. ft.) Sutface Aree (ecresi Cepih at Dam (fuet) |
Sediment 7.6 Total 1.4 —— ._.];,3.'_2__._%-__ —
Floodwates 28 3. 9 24,3 e e
SURFACE GEOLOGY AND PHYSIOGRAFHY
Physingrsphic descriation ___ 023 f}i_ﬂmjﬁfﬁl@ﬁ____Topography Kolling | avwde of teds: Y w,__s__.___ Stvﬁseﬂ___i.__ .
Steepness of abutments: 19!!__,_1,7 percent; Right __2_1.__ gercent. Widrh of t:oodplae at cearcrire of vaim _ ___ _ Lo_m . Jes!

General geology of site: Thiz_site is lecated _upon an ouucrop of the Wavsaw {

_age.  PBedrock on the sive is hardne

__Meramecian saries an ar

<3
_limestone which _occurs at an_average depth of 10 feet a'ony the entire ‘r_ gan alignment.

_The bedrcck surface may be erpected to be uneven and pinnacled.

Soils.deveioped above bedrock are of wrdiun to stiff censistancy, Clavey

_gravelly silt (ML) _and graveliy clavs (CL). .

_.The channel is prass_covered and poorly defined and carvied no water st (he tiae

_the site investigation. _ A water table wag pot encovwmvereds
v Aok
DS - RTSPAGE FS RS At A S S
U TROM COPY Funa il e e
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2y 4
U. S DEPARTMENT OF ACRICULTURE FORM SCS. 3768
SOIL CONSERVATION SERVICE REV. 264
sHEET 2 ofF _O
DETAILED GEOLOGIC INVCSTIGATION OF DAM SiItS

FEATURE ¢ Dam . -

(CENTERLING O DAM. PRINCIPAL SPILIWAY, EMEPGENCY SFILLWAY, TitE STREAM CHANNEL  INVESTIGATIONS FOR UDRAINAGE

OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, £1C )

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT U3ED NUMBER OF HOLFS UNDISTURBED MSTURBED
EXPLORATION SAMPLING (STATE TYPE! LARGF SMALL
Failing 1500 RD 4 1 - 2 —-—
[ ]
TOTAL 4 1 kel 2 T

SUMMARY OF FINDINGS
UNCLUDE ONLY FACTUAL DATA)

Hardness_4-5 limestone _occurs at an averapge depth_of 10 fcer along the entire

¢ dam alignment.

—So0ils developed aboye bedrock are of medium te stiff consistancy, Clavey
——gravelly silr (ML) and chert gravelly c¢lavs (Cl),

A water table was_not cncountered,

.
—— % —-- -
s
i
v o - DS
.
N a2 Lot
Y YOI O A
A .
{ E%LS“S_}X:V'."‘
rﬂ.‘vl — —
e e e et e —— - . e e+
e e ———— e —— e e e e e
et S ——————————— 4t ae e ma e o e e - e e e e o el e e o ——— e

‘ Sheet 5 or

Anpendiy R -~ ‘
k,, N Vol Za ) : ” J




1
ez
U. S. OEPARTMENT OF AGRICULTURE FORM SLS 388
SOIL CONSERVATION SERVICE REV 2764
sreer A or &__
DETAILED GEGLOGIC INVESTIGATION OF DAM SITES
FEATURE Principal Spillwav
(CENTLARLINE OF DAM, PRINCIFAL SPILLWAY, [MERGENCY SPILLWAY, THE STREANM CHANNEL, INVESTIGATIONS FOR DRAINAGS

OF STRUCTURE, BORROW ARYA, RESERVOIR BASIN, E1C.)

DRILLING PROGRAM
NUMBER OF sAMDLES TAKEN

EQUIPMENT USED NUMBER OF HHOLES UNDISTURRYD DISTURBED
EXPLORATION SAMPLING (STATLE IYPE) LASIGE SMALL
: " H
Failing 1500 RD 3 1 1 (3 )Slmuy 1 -
[ ]
f{" " —
ToTAL 3 1 1 (3" _ 1

SUMMARY CF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Harduess 4-5 limostone bedrock was encountered at an average depth of 10 feet

along the principal spillway alignment,

Soils developed above bedrock are a thin brown-hlack gravellv silt (ML) surface

horizon_overlying a brown-red silty gravelly slightly cobblv clav (CL) horizou. The

seccend horizon extends to the bedrock centact.,

A water table was not encountered,

—— —— —— s e ——
<

Sheet 6 of Appendix B
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L. S. DEPARTMEINT Ui AGRICULIURFE FORM SCG-3768
REV. 2-64

SOIL CONSERVATION SEKVICE
sneer. B of 6

DETAILED GEOLOGIC INVESTIGATION OF DA SITES

reature ___Borraw Area
(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE

OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.

DRILLING PROGRAM
NUMBIR QF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLFS UNDISTURHED OISTURBED

EXPLORATION  SAMPLING (STATE TYFPE) LARGL SMALL

Failing 1500 RD 4 1 — 2 o
L]

TOTAL 4 1 i - 2~

SUMMARY OF FINDINGS
(INCLUDL ONLY FACTUAL DATA)

Three soil horizons_generallyv comprise the materials of the bovrae,  The surface

horizon averaging 2 to 3 foot in depth, is a slightly gravelly =ilt (). The sccond.

_ _borizon is a very cherty gravelly brown_to light red _clay (ClL)_that cxutends to an
__.average depth of 5. feet. The_third horizon_ is_a chexty gravelly red clay (CL), The

third horizon directly overlies limestone bedrock.

less, Average depth to limesteone is 9 feet,

—— Higher plasticity soils appear to increcase with depth,
No water table was encountered in any of the borrow boxings.

__._______S_h_C_ 2 1-.Q_£_,A+}.p endin- B




h
U. S. DEFARTMENTY OF AGRICULTURE - FORM SCS-37¢8
SOIL CONSERVATION SERVICE REV. 2-64 :
sweer_ Do O
DETAILED GEOQLOGIC INVLSTIGATION OF DAM SITES
FEATURE Stream Chan_rlcl

(CENTERUINE OF DAM, PRINCIPAL SPILLWAY, EMEIRGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER O HOLES UNDISTURBLD DISTURBED
EXPLORATION SAMPLING (STAIE TYPE) LARGE SMALL

No borings

TOTAL —

SUMMARY OF FIHDINGS
(INCLUDE ONLY FACTUAL DATA}

s in the channel and the borings aloup that

The principal spillway alignment i

alignment are congrucnt to the channel sections. The channel is grass covered and

poorly defined. Two nmajor drawvs upstream contained farm pends that were €57 full

and no water was in the channel at the time of the site investigation.




-
it P

U. S. DEPARTMENT OF AGRICULTURE FORM GC5-5768
SOIL CONSERVATION SERVICE RELV. 2 64

sHeeT 6 o 6

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Emergency Spillway _
(CENTERLINE OF DAM. PRINCIPAL SPILLWAY. ENMEWGENCY SPILLWAY, THE STREAM CHANNIL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN. £IC))
DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOUES UNDISTURBED PISTURBED
EXPLORATION  SAMPLING (STATE 1YFE) LAKGE SMALL
Failing 1500 RD 14 1 - 2 —
»
TOTAL 14 1 - 2 -

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

A_thin brown silt (ML) surface horizon averaging 2 to 3 feet in depth overlies

- brown and red _chert gravelly clay horizons, and these clav horizons extend to Iirestone

bedrock, Hardness 4-5 cherty limestone bedrock occurs at an average depth of 10 feet.

Jdhe limestone bedrock is_cencovntercd_a few feet above proprsed grade in the left or
u_grade 1

ro
outside portions of the fercbav, control and the lover exit areas.

Sheet 9 of Appendix B




-

Y. S. DEPARTMENT OF AGRICULTURE 5CS-376C
SOIL CONSERVATION SERVICE REV. 2-¢4
sweer L o 1 _
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

WATERSHED SUBWATERSHED COUNTY SYATE
Lost Creek Newton Missouri
SITE NO. SITE GROUP STRUCTURE CLASS INVESTIGATED Y ASIGNAY RE or GEOLDGIST‘ 0AYE

F~2 11 C Y oA ‘7 7/ §-21~75

/ /
INTERPRETATIONS AND CONCLUSIONS

&. Dam The recommended minimum cutoff trench depths should provide an adequiate cut-.

off, The trench will bottcn on both abutments iu cherty gravellv clay (CL) material
and through the floodplain section in silty chert gravelly clav material., Lew secpage
may be expected. It is not auticipated that the liwmestone bedrock \111 be uwwovere

where there mav be some hiphly permeable strata. | . . ¢ rFsanc’ - - 0
Principal Spillway Location, alipmment and foundation are satisfactory aud the

skewed location at station 3+00 { dam is adequate, It is sugpested that the ML surface
material found along this aligoment be removed during construction. '

Drainage Not recommended, .
Stream Channel Since the channel is grass covered and poorly defined normal stripping

operations during comstruction should be adequate treatment.

Emerecency Spillwav At estinated 7,500 cubic vards of required excavation mav be
expected from this area of which an estimated 500 cubic vards of this amouat mav be
cxpected to be rock excavation, The rock shouid be suitable for use for front berm
protective cover.

Borrow Ample materials are available alonp with requived excavation frowm che emcrpency
spillway to construct the emwbankment. More plastic gravelly clav nmuterials are found
in the higher elevaticns than in the {loedplain areas; and it is suvgpested that
borrowing be limited in the floodplain areas.

/I .

// ’ - ~ e ’ o -
/ sor s - . P’ K

A2 F AN Ztees s R e
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ENGINDER'S REPORT

SITE F-2 LOST CRCZEK

STREAM CHANNEL - Stripping and foundation preparation and core trench
excavation should eliminate all the stream channel clecanout necded.

DEPTH OF CORE - Recommend that the core trench be as shallow as possible,
probably about 8 fect deep. Removing the upper highly cherty CL

layer and penetrating approximately two feet (2') into the lower less
cherty CL layer. Suggest 12,0 bottomwidth with 3.:1 side slopes.

UNDESIRABLE MATERIAL -~ The only undesirable wmaterial is the rock
excavation in the emergency spillway. Suggest this material be placed
in the valley between the emergency spillway berm and back toe cf the
£i11 below the centerline of the dam or on the front slope of the

dam below the upstream kerm.

MATERIALS -~ Excavation from core and emergency spiliway except for

rock excavation may be used for fill. Emergency spillway excavation
with 3:1 side slopes will amount to approximately 7,000 cuvic vards

of usable material. Ample material may be obtaincd by excavating

below the emergency spillway elevation in the borrow arca. Consideration
should be given to stecper side slopes fer the emergency svillway cue

to rock enccuntered above grade.

CONDUIT - Due to class of structure the conduit will be reinforced
30 inch concrete pipe with capped riser.

DRAINAGE ~ Jt is very doubtful that any type of drairage will be
needed,

Recommend that fill nlacement control be class C compaction or .
class A compaction with controls on the minus 3/4" fraction.

; /6: ) ; .
Py

/L
/ f-’z;/,”/.: -7 v
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S

7
,// Jo¢ A. Green, Project bEnginecry
September 22, 1275
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SURIECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE -~ [oit Mochanlics Inboraiory

800 "J" Strect, Lincoln, Lebruska GLpC8

ElG 13-18, Mizsouri WF-08, DATE: 1976

( Newton Couty)

ost Creek, Site F-2 Junuary 22,

Mon»ce D2le
Stite Concorvation
Soil Conservation Service
Columblia, Micsouri

mneineey

ATTACHMENTS .
ar RIS .

1. Foru SCS-FRG-350, Soil Mechanics Lmo*‘zbo"v Datn, 1 chect

2. Form GCS-ENG-305A % 3555, umv;al Chear Tect, 1 test, 2 caccts

3. Form SC5-3CO. Dircet Snear Tech, 1 rhced

k. Form SCS5-FiG-357, Corpnelion 'ilui Poncbeation Decigtance, 2 chestln

5. Form SCG-37, Swm.ary - Slope Stabilitly Anady. '+, 2 theotr
DISCUSSION

FOUEMATLION

A. Bedrcer. Linrcrtore bedrock occurs ot debeha of sboul v oo 33 fect on

the abubtients in the boltom of the valley

Peoe 1o o Lbont
-~ CI.

cooplec

the e ireel i
NIED RIS G T S DI

e goil mnnt’ inee

B. ©Soil Clacoivieatlicon.
a 2-foot I 5 voop ML overlyingg oo
Sarples 30!-1 and 301-2 are from U geivelly eley tayer. These
have T.L's in tw range of 35 and PI'e in the rane o7 12,
about 25 percent gracel and from 51 to 63 perecnt Tines.
classed ac CL.

Tiey contain

Teot epecimens trivmcd from the core sample subnitted haid
! ! ! Foo . N .
ce to 1.6% g/ee.  Uhe difforonce in

is probably due to Jdifference in gravel

C. Dryv Doensiiy,
densities rnpine Trom 1.97 g/
denrcity of

T oL test cpecinens
content.

D. Shear Strenct..
Tie opoe

Loarnnebers oo

A dircet shear te
flood 1 nrior 1
soloto o repre
5.9, ¢ = 0. The
Thor 200

ot wao mnde

on
the

core g ple 3071-2,
O cbhear @t shenr cirencth
aent the convol faated G |
size of Yoo

1 rom

ren werep
conaide
valuyer,  Threy are B
the ennainion of

tect oo requestod.

ond
shear

prevented us

Ao Cincrifientioa.  Two (ormien veon csbmilbed Piwn She oo vpenny opillemy
U ol Wooo enb ot U S L horyg o, U 10 DU D O

the surface | Lo 3oiveboana i oeleoool oo QL-MLL 0 Coe)




Monroe Dale - Inst Creek, Site I'=2 2

Both samples I'rom the btorrow crea are from hele 101, Tihcy contain
about 25 poreent gravel and from 41 to 4 porecnt fineec. They are
classed as CL. The deecye:r gopnle 101-2 move pluctlc tian Sample
101-1. The clay fraction is non-dicperct

B. Corpacted Density. Standard Proctor conpaction teot
two carples oo reonected. Density cout:roi on i wd o
fraction i plhnned, so the Yatombory testis wor roade on bir
3/li-inch fraction. Tho woiclure verecus density relutionriiy
on the attached Form SCS-EKHG~352.

SHEAR SIRENGTH

A triaxial chear tect wis made on Sanple 101-1 ne reaucsted.
wvas mnde on the minns 3ab-inch fraction 2t 65 porcent off st niorg Prector
1

o deynny B Ly
[ S VIR O A

dersity. The test rpecimens wers backpresourcd fo

. AP R N ‘ ——
strength parameters obtained are O = 17.57, ¢ = 375 vor ont & = 35.57,
¢ = 175 psT.

SIOPE STABILITY ANAIYGIS

1
AL

A stLit ity anrlysis was made Tor thco proporadl 270
conaidcrel n phrootic line {rom cue roonoy opiliuey o]

drain conlition. "ne upstream slore weg ehoehed Tus Lhe ool
condition, arl the downstrear slopn was checked Tor e oge
condition. &hewr ctromrth povans Lovs ured wore ¢ 17050,
The factors of ootoly ontnined wo.oo grongeor than 1.00,0 e
sheavr shrength inlicated by the undistwrbed sronple 10 high

propocred cmbankment.

CONCLUGTONS AUD LESQMMNPATIOND

+ -~

Ve concur with the propouvnls cutlined n the en~in o' roport for this
site. With the rdrinkrent densgity controlled te th of Proctor dencity on
the minus 3/li-iveh fraction the provoncd £t Cloy s hrvo cegcpiable
factors of eafety. Mic ciny Traction of (v vrovo. -0 onbon’s snt v
non-3dirpersive anl thic voil ie cxpezted to be guite erosion rosictant,
s0 a driin ic provanly not needed. .

1 3 e
PO

The conroli-inticon polontinl of the CL forrmiction ool dnilico o b Ly conoi-
K} - . . " f ) . . X . - s PR s

dation of the dirsoct ~hear Lot cveoivons P00 1000 e oot ol oo SR L

Jord, 2.0 pore ot oo o 2OPO-ns Yot i S0 peeny e o B Loy

lond. Thrce vadues could be ursd ao esbinawes for conpnt ™ Yorizonin
strain on the coninit.

Torn P. Dunniram
Head et JJoe A Gy, Toos e bt ey

b,
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SCS fhai o WVeA (Reyv, 300)
Fiee (oot INGLT2
p— Sl

D

MATERIALS
\()l

ll\ll\(. REP t)lH

r'*-
R \v(._v a3 'uv[

e .

/ -r" ~r e’ -1 f
| Loa T Jnge L ST el
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LARORATORY N

EPARTMENT of AGRICULTURE
C () wl l(\’\ll()‘\' SERVICE

T <'At.wv( Lo Allf":‘—
‘"/[‘f- G Fecrend, £ oo

’H’IA\IAL SHEAR TEST

s e R BT PRY

PRIALY

SHEZAR STRESS (<T), psi

0 ‘o

HEMAIKKS FACHK = 147 a0

ETY

FIELD SaMPLE N0 [N AR / GEOLOLIC Ofmm
.__Ztﬁ."_l,:'_(.______.__,,,- ‘?; \/‘ —_
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APPENDIX C

HYDROLOGIC AND HYDRAULIC ANALYSIS

To determine the overtopping potential, flood routings were performed
by applying the Probable Maximum Precipitation (PMP) to a synthetic unit
hydrograph to develop the inflow hydrograph. The in{low hydrograph was
then routed through the reservoir and spillway. The overtopping analysis
was accomplished using the systemized computer program HEC-1 (Dam Safety
Version), July 1978, prepared by the lydrologic Engincering Center, U.S.
Army Corps of Engineers, Davis, California.

The PMP was determined from regional charts prepared by the National
Weather Service in "Hydrometeorological Report No. 33." Reduction factdts
were not applied. The rainfall distribution for the 24-hour PMP storm
duration was assumed according to the procedures outlined in EM 1110-2-~
1411 (SPD Determination).

The synthetic unit hydrograph for the watershed was developed by
the computer program using the SCS method. The parameters for the unit
hydrograph are shown in Table 1 (Sheet 4, Appendix C).

The SCS curve number (CN) method was used in computing the infiltra-
tion losses for rainfall-runoff relationship. The CN valucs used, and
the result from the computer output, are shown in Table 2 (Shect 5,
Appendix C).

The reservoir routing was accomplished by using the Modificed Puls
Method. The hydraulic capacity of the spillway was uscd as an outlet
control in the routing. The hydraulic capacity of the spillway and the
storage capacity of the reservoir were defined by the elevation~surface
area--storage-discharge relationships shown in Table 3 (Shect 5, Appendix C).
This dam has been designed for flood control purposes, and the water
. surface elevation is maintained below the primary spillway invert ele-
vation. To consider the effect of the reservoir storage, an antecedent
storm of 25 percent and 50 percent of the PMF was considered (assuming
the reservoir at the sedimentation pool elevation Y32.0) to determine
the starting reservoir elevation for the routing of 50 percent and 100
percent of the PMF respectively. The antecedent storms were assumed to
occur four days prior to their corresponding storm. Both antccedent

storms will fill the reservoir beyond the emergency spillway level, but 1
at the end of the four days, the reservoir will reduce to the sedimen-
tation pool level since the primary spillway is unregulated. Thua,

the final routing analysis was accomplished considering the starting
reservoir level at the primary spillway invert elevation 932.0
(sedimentation pool).

Sheet 2, Appendix C




The result of the routings of the PMF ratios indicate that the dam
will pass the 1 percent probability flood without overtopping the dam.

The rating curve for the spillways (see Table 4 Shecet 6, Appendix C)
was determined assuming orifice flow for the primary spillway and channel
flow for the emergency spillway.

The flow over the crest of the dam during overtopping was determined
using the non-level dam option (SL and $V cards) of the HEC-1 program.
The program assumes critical flow over a broad-crested weir,

A summary of the routing analysis for different ratios of the PMF
is shown in Table 5 (Sheet 7, Appendix C).

} The computer input data, a summary of the output data, and a plot .
; of the inflow-outflow hydrograph for the PMF are presented on Sheets 8,
9 and 10 of Appendix C.
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TASLE 1

SYNTHETIC UNIT HYDROGRAPI

Parameters:

A i

f Drainage Area (A) 0.13 sq. miles
Length of Watercourse (L) 0.45 miles
Difference in elevation (1) 103 ft
Time of concentration (Tc) U.18 hours
Lag Time (Lg) 0.11 hours
. Time to peak (Tp) 0.15 hours
: Peak Discharge (Qp) 420 «cfs
: Duration (D) 5 min. .
E Time () (*) Discharge (cfs)
0 0
5 235
10 413
15 213
20 87
25 35
‘ 30 14
i 35 6
’ 40 3
45 0

(*) From the computer output

FORMULA USED:

‘‘‘‘‘

Te = (Mo

Lg

]
<
o
-3
o

Tp = D + Lg
2

Qp = ﬁ§%ﬁﬂ;9, Q) = Excess Runoff{ = 1 inch

Sheet 4, Appendix C i
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TABLE 2

RAINFALL-RUNOFF VALUES

Selected Storm Event Storm Duration Rainfall Runof f Loss
(Hours) ~— (Inches)  (Inches) (inches)

pPMP 24 35.49 33.52 1.97

1% Prob. Flood 24 8.39 5.03 3.37

Additional Data:

1) Soil Comservation Service Soil Group D .
2) Soil Conservation Service Runoff Curve CN = 85 (AMC III) for the PMF
3) Soil Conservation Service Runoff Curve CN = 71 (AMC I1) for the
1 percent chance flood
4) Percentage of Drainage Basin Impervious 3 percent

TABLE 3

ELEVATION, SURFACE AREA, STORAGE AND DISCHARGE RELATIONSUHIPS

Lake
Elevation Surface Lake Storage Spitlways
(feet-MSL) srea (acres) (acre~ft) Discharge (cfs)
920.0 0 U
* 932.0 1.4 7.6 0
943.3 3.9 35.6 18
** 947 .4 4.9 56 1096
950.0 5.1 69 2523

*Primary spillway crest elevation
*%Top of dam eclevation

The above relationships were developed using data from the SCS
plans and the U.S5.G.S. SENECA, MO.-OKLA. 7.5 minute quadrangle map.
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TASBLE 4

SPILLWAYS RATING CURVE

Reservoir Primary Fmergency Total
Elevation Spillwa Spillway bischarge
C.l.5. c.iuel) (i)

932.0 0 0
935.0 9 9
940.0 15 15
943.3 18 0 18
943.8 18 28 4o
944.3 19 95 114
944.8 19 189 208 -
945.3 20 308 328 :
946.3 21 625 646

* 947.4 21 1075 1096
949 .0 22 1890 1912
950.0 23 2500 2523 . 4

* Top of Dam Elevation

METHOD USED:

1) Primary Spillway: Assuming orifice flow
- C.A (2g.my 2

= Discharge in c.f.s.

Discharge coefficient = 0.60

= Opening arca in ftZ (9" x 18") N

= Acceleration of gravity = 32.2 ft/sec”

= Head measured from reservoir elevation to center of orifice (in ft)

00> 000
]

2) Emergency Spillway: Assuming open chammel {low
Using charts from "UD Method of Reserveir Flood Routing," S.C.S.
Technical Release No. 35, February 1967.

Sthect 6, Appendix C




TAGLE 5

RESULTS OF I'LOOD ROUTINGS

E Ratio Peak Peak Lake Total Peak Depth
i of Inflow Elevation Storage Outflow (ft.)
i PME (CFS) (ft.-MSL) (AC.~FT.) (CFS) Over Top
i of Dam
t * 932.0 7.6 0
0.10 196 938.8 24 14
0.20 393 9Y43.9 38 56
0.25 491 9444 41 137
0.30 589 945.1 44 274 .
0.35 688 945.6 47 412
0.40 786 945.9 48 507
0.50 982 946 .4 . 51 671
0.75 1473 *% Y47 .4 56 1084 0
1.00 1964 948.2 6u 1609 u.8
* Primary spillway crest elevation
*% Top of dam elevation
!
: The percentage of the PMF that will reach the top of the dam is 75 percent.
i
|
t
!
t
; .
!
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Photographs
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Photo

1

t9

9

10
11
12

No.

LIST OF PHOTOGRAPHS

Description

Aerial Viecw of Dam

Upstream View of Lake (looking Northcast)
Downstream View From Crest (Looking Southwest)
View of Crest (Looking Southcast) .
View of Inlet Structure (Looking North)

View of Spillway Outlet (lLooking West)
Downstream Face of LEmbankment (Looking North)

View of Emergency Spillway and Lake
(Looking North)

Upstrecam View of Emecrgency Spillway
(Looking North)

Downstream View {Looking Last)
Downstream Hazard (Looking lust)

Downstream llazard (Looking Southecast)
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