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PIIASE I REPORT
NATIONAL DAM SAFETY PROGRAM

SUMMARY

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

Structure F-2 was inspected by an interdisciplinary team
of engineers from Anderson Engineering, Inc. of Springfield.
lissouri and Hanson Engineers, Inc. ot Springfield, Illinois.

-.'he purpose 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 determine
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 Engineers,
and they have been developed with the help of several Federal
and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, the St. I.ouis
District, Corps of Engineers has determined that this dam is in
the high hazard potential classification, which means that loss
of 1-i-and appreciable property loss could occur if the dam
fails. The estimated damage zone extends approximately I
mile downstream of the dam. Located within this zone are
approximately 20 dwellings, all in the town of Seneca.

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

4)hir inspection and evaluation indicates that the combined
spillways do meet the criteria set iorth in the guidelines for
a dam having the above size and hazard potential. lhe combined
spillways will pass 75 percent of the Probable Maximum Flood
without overtopping. The Probable Maximum Flood is defined as
the flood discharge that may be expected from the most severe
combination of critical meteoroligic and hydrologic conditions
that are reasonably possible in the region. lhe guidelines re-
quire that a dam of small size with a high downstream hazard
potential pass 50 to 100 percent of the P'MF:. Cons idCing the height
of clam (28 feet), and the maximum storage capacity (50 acre-feet)
and the low volume of permanent 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 observed 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 deiiciencies is in-
cluded in the following report.

Jack 'lfealy, 1.-13.
Had'son Engineei(, Inc.

\ j

7 tee ByA p erson Engineer in C.

Nlson Morales, P.E.
/11anson Engineers, Inc.

Tom Beckl y, P.1. \
Anderson Engineering Inc.
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SIiCI ON 1 - IROJiCT I NIORNIA II) N

1. 1 GENERAL

A. Authority:

The Nat iona I iaII Inspect ion Act , P I I Ii 2- Th-
authorized tle Secret arV of the Army, throu 'h te tiorp of
Lngineers, to initiate a progrm of safetv inspect ion of
dams throughout the United States. Plursuant to the aboVe,
the St. Louis District, Corps of 11ng inecrs, District n ' -

neer directed that a safety inspection he made of St ructure
F-2 in Newton County, Missouri.

B. Purpose of Inspection:

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

C. i'valuat ion Criteria.

Criteria used to evaluato the dam ,Were furn i.shCd h\ the
Department of the Army, Office of the Chief of Lag i ncers,
"Recommended G(ui dclines for Safety Inspection of Dams,
Appendix D. Those 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 PROJECT:

A. Description of )am and Appurtenances:

Structure F-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 east 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. D/epartment of Agriculture, Soil Conservation Service,
Columbia, Missouri.

-1-



SICTION 1 - PIROJICT INFORNlA'IION

I 1 GLNI:RAL

A. Authority:

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

B. Purpose of Inspection:

The purpose of the inspection was to make an assessment
of the general condition of the dam with respect to safety,
based u1 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 Engineers,
"Recommended Guidelines for Safety Inspection of l)ams,
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 PROJECT:

A. Description of Dam and Appurtenances:

Structure F-2 is an earth fill structure approximately
28 ft high and 330 ft long at the crest. 'he 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 east 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 Conservation Service,
Columbia, Missouri.
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B. Locat ion:

The dam is located in the southwestern part of Newton
County, Missouri on a tributary of Lost Creek. The dam and
lake are with in the Seneca, Missouri 7.5 minute quadrangle
sheet (Section 36, T25N, R34W - latitude 36'51.0'; longitude
94036.4). Sheet 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 Watershed Protection and Flood Prevent ion
for the Lost Creek 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 storagec
capacity of approximately S6 acre ft, the dani is in the

small size category.

). Hazard Classification:

The St. Louis District, Corps of Flngineers has classi-
fied this dam as a high hazard dam. The estimated damage
zone extends approximately 1 mile downstream ot the dam.
Located within this zone are approximately 20 dwellings, all
in the town of Seneca. The inspection team veriied the
existance of the dwellings located in the estimated damage
zone. Photographs 3111 and N12 show some of these dwellings.

L. Ownersh i! :

The dam is owned by the Lost Creek Watershed Subdistrict,
.Jim Stone, Chairman, P. 0. Box 149, Neosho, Missouri o4850;
and is on property owned by Mrs. Paul Stelts, Seneca, Missouri
64865.

F. Purpose of Dam:

The dam was constructed under the Authority of the Watershed
Protection and Flood Prevention Act (Public Law 566, 83rd Con-
gress, 68 Statue 666) as amended primarily for the purpose of
a Debris Basin Structure for the Lost Creek Watershed, Newton
County, Missouri.

G. Design and Construction History:

The dam was designed by the U. S. Department of Agriculture,
Soil Conservation Service, Columbia, MJissouri, under the Authority
of the Watershed Protection and Flood Prevention Act. Prior to
the design of the dams, a watershed work plan for the Lost Creek
Watershed was prepared in ,January, 1971, by the Soil and Water
Conservation District of Newton County with assistance by SCS.
A partial set of As Built Plans are 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 completed by SCS are
included as Sheets 3 through 20 of Appendix B.

-2



The coi tract for construct ion was let on July 22, 1970
for Newton County St ruc ture I1:- 2. Newton County St ctureFtU0S-
and F-3 were included in the contract with Structure V-2.

The contractor for this project was iigginbotham Construc-
tion Company', Route I, Brookline, Missouri . Construct ion com-
menced in October, 1976, and the dam was completed in ,July, 1977.

Inspection of the project was conducted under the control of
Mr. Joe Green, Project Engineer, Soi I Conservat ion 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.

Mr. Iigginbotham indicated that the dam was built in gen-
cral conformance with the plans and that no modifications were
required duri ng 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 use of a double sheepsfoot
roller. lie stated that the emergency spillway section was exca-
vated to the plan elevation and topsoil was placed over the ex-
posed rock and compacted earth to the final spiIlway elevation.

Mr. (;reen likewise indicated that no modifications were re-
quired to the plans during the construction phase. lie or one of
his staff performed daily inspections during the course of con-
struction.

It. Normal Operating Procedures:

All flows will normally be passed by the restricted flow
riser to the 30 inch spillway pipe and the uncontrolled earth
cut emergency spillway. information obtained from Mr. Green
indicates that the maximum p001 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, al)purtenant works, and
reservoir are presented in the following paragraphs. Sheet
3 of Appendix A presents a plan, profile and typical section-
of the embankment from field data obtained by the inspection
team. Sheets 6 t h roug1h 10 of Append ix A are selected sheets from
the complete set of As Built plans prepared by the Soil Conserva-
tion Service.

A. Drainage Area;

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

-3-



B. D)ischarge at Dam Site:

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

(2) Estimated Total Spillway Capacity at Maximunm Pool (Top

of Dam - 1:1. 947.4). 1096 cfs

(3) Estimated Capacity of Principal Spillway: 21 cis

(4) Estimated Capacity of Emergency Spillway: 1075 cfs

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

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

(7) Diversion Tunnel Outlet qt Pool Elevation: Not Applicable

(8) Gated Spillway Capacity at Pool Elevation: Not Applicable

(9) Gated Spillway Capacity at Maximum Pool Elevation; Not
Applicable

C. Elevations:

All elevations are consistent with an assumed mean sea level
elevation of 918.64 for T.B.M. Y8, described in As Built Plans
as nail in north side of 24 inch Mulberry Tree on left slope, 15
south of toe, approximately 30 feet east o1 north-south property
line fence (See Sheet 6 of Appendix A).

(1) Top of Dam. 947.4

(2) Principal Spillway Crest: 931.9

(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 Date of Inspection: 927.8

(7) Apparent High Water Mark: 925.0

(8) Naximum Tailwater: None

(9) Upstream Portal Invert Diversion 'Tunnel: Not Applicable

(10) Downstream Portal Invert Diversion Tunnel: Not Applicable

-4



1). Reservoir Lengths:

(1) At Top of lam; 800 Feet

(2) At Principal Spillway Crest: 400 Feet

(3) At Emergency Spillway Crest: 700 Feet

E. Storagc Capacities:

(1) At Principal Spillway Crest: 7.6 Acre-Fect

(2) At Top of Dam; 56 Acre-Feet

(3) At Emergency Spillway Crest: 35.6 Acre-Feet

F. Reservoir Surface Areas:

(1) At Principal Spillway Crest: 1.4 Acres

(2) At Top of Dam: 4.9 Acres

(3) At Emergency Spillway Crest: 3.9 Acres

G. Dam :

(1) Type: Earth

(2) Length at Crest: 330 Feet

(3) Ileight: 28 Feet

(4) Top Width: 14 Feet

(5) Side Slopes; Upstream varies from 1V.2.8311 to lV:6.8211;
Downstream varies from 1V.2.6611 to 1V:3.4911

(6) Zoning: Gravelly Silt and Clay

(7) Impervious Core: 12 Feet Wide

(8) Cutoff: 8 Feet Below Base of Dam

(9) Grout Curtain; None

II. Diversion and Regulating Tunnel:

(1) Type: Not Applicable

(2) Length. Not Appl icable

(3) Closure; Not Applicable

(4) Access: Not Applicable

(5) Regulating Facilities; Not Applicable

-5-



I. Sp ilI lway:

1.1 Principal Spillway:

(1) Location. Centerline Dam Station 3 + 00

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

1.2 Emergency Spillway:

(1) Location: East Abutment

(2) Type: Earth Cut Swale, 50 ft wide, embankment (north)
slope lV:311, abutment (south) slope 1V:211

(3) Upstream Channel: Grass covered earth channel

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

J. Regulating Outlets:

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

6



SECTION 2 EIN(;INI ERING DATA

2.1 DESIGN:

Design calculations and construction plans were prepared
by and are currently on file with the 1. S. Department of Agri-
culture Soil Conservation Service in Columbia, Missouri. A
partial set 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, prepared
under the Authority of Public Law 566, is also on file in the
Columbia SCS office.

A. Surveys:

A topographic survey was conducted by the Soil Conservation
Service for the Lost Creek watershed. The survey wvas tied
to the sea level datum, and temporary benchmarks were located
at each dam site. Concrete monuments were set at each end of
the embankment by SCS. A description of these benchmarks is'
shown on Sheet ( 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 between the Ozarks
and Western Plains geologic regions of Missouri. This area is
characterized topographically by rolling to hilly with oak and
hickory forest areas. The sedimentary rock layers exposed in
the Ozarks region dip downward away from the Ozarks region and the
higher and younger sedimentary deposits become the surface 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
Meramecian series. The limestone bedrock occurs at an average
depth of 10 feet below initial ground level along the entire 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 are one of this area-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 layers 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 northeast-southwesterly direction through or very near the
dam site. The Missouri Geological Survey has indicated that these
faults are known as the Seneca faults and there is no known acti-
vity or movement. These faults in this area are generally con-
sidered to be inactive. The publication "Caves of Missouri" indi-
cates there are four caves in Newton County and these 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. nhe profile at the centerlineof the dam sho, s 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 are a discussion ot the results from the Soil Mechanics
Laboratory of SCS. One of the tests performed was slope stability
analysis.

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 exist.

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 stud), and evaluation. 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 Engineers
guidelines was performed and appear in Appendix C as Sheets 1
through 9.

1. Structure:

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

2.2 CONSTRUCTION:

Inspection during the construction of the dam was performed
by the Soil Conservation Service Office, Mount Vernon, Missouri,
under the direction of Mr. Joe Green, Project Engineer. Mr. Green
stated that daily inspection was pertormed during construction. The
inspector's log and inspection tests, to include compaction and
concrete testing, are currently on file at the Soil Conservat.ion
Service Oftice, Columbia, Missouri. The 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 earth-
cut spillway. Mr. Green stated that normally the 8 inch diameter
slide gate on the flow riser is closed.
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2.4 EVALUATION:

A. Availability;

The engineering data available are as listed in Section
2.1.

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 Damns" 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 Szrvice included in
Appendices A and B are valid engineering data on the design
and construction of the dam.

-9-



SECTION 3 VISUAL INSPECTON

3.1 FINDINGS:

A. General:

The field inspection was made on May 29, 1980.
The inspection team consisted of personnel trom Anderson
Engineering,. Inc. of Springfield, Missouri, and Hanson
Engineers, Inc. of Springfield, Illinois. The team members
were:

Steve Brady Anderson Engineering, Inc., (Civil Engineer) *

Tom Beckley Anderson Engineering, Inc., (Civil Engineer)
Jack Healy - Hanson iLngineers, Inc., (Geotechnical Engineer)
Nelson Morales - Hanson Engineers, Inc., (Hydraulic Engineer)

Photographs of the dam, appurtenant structures, reser-
voir, and downstream features are presented in Appendix 1).

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 were 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 obtained by the inspection team compared favor-
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 structure 1.2 feet above the inspected
pool level. According to Mr. Green, that is the high water eleva-
tion to his knowledge. lie stated that the dam has never held
water. To his knowledge there has not been any attempt to locate
the apparent leakage. The Lost Creek Watershed Work Plan noted
that the geologic site conditions make permanent water storage
unpredictable. As the structure was intended to tunction as a
Debris Basin Structure, permanent water storage is not a major
factor.

Shallow auger probes into the embankment indicated the fill
material to be a reddish-brown silty clay (CL.). The embankment
is grass-covered and appears to be in good condition. Due to the
heavy grass cover, thorough inspection of the embankment was diffi-
cult. No sloughing of the embankment or seepage through the embank-
ment was evident. No animal burrows were noted. No serious erosion
was observed.

No rip rap was noted on the upstream face at normal pool
elevation. Due to the lack of permanent water capability and
the heavy grass cover, erosion does not appear to be a problem.
A scattering of light brush growth on the embankment was noted.

- 10 -
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No instrumentat ion (monuments, piezometcrs, etc.) other

than T. B. M. ft8 was observed.

C. Appurtenant Structures:

C. 1 Princ ipal. 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 exit the spillway pipe
was performed by the inspection team.

'he approach to the inlet structurc was clear. 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 flow 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, due to the absence of any appreciable flow through the
pipe no erosion was observed.

C.2 Emergency Spillway:

'the emergency spillway was located at the east abutment.
The spillway channel appeared to be an earth cut channel. The
grass cover in the channel was good with no noticeable erosion.
The spillway has not been used since the dam was constructed.
According to Mr. ligginbotham portions of the spillway were
excavated to rock and then covered with topsoil. Cont inued use
of the spillway would probably result in appreciable erosion.

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

1). Reservoir:

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

l . Downstream Channe :

Immediately downstream o1 the embankment the channel is
grass covered. Approyimately 50 yards downstream the channel
becomes narrow with heavy brush and tree growth. The slopes
are steep to moderate.

- 11-



3.2 EVALUATI ON:
Due to the apparent geologic conditions, the dam does not

impound any appreciable permanent water storage. With use as
a debris basin structure with limited flows, the absence of
rip rap on the upstream face of the embankment 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 embankment. The
grass cover on the dam was good. The presence of any seepage
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.

- 12 -



SECTION 4 OPERATIONAI, lPRO(;Il)UIS

4.1 PROCEDURES:

The operation and maintenance of the dam are the responsi-
bility of the Lost Creck Watershed District Board in conjunction
with the Soil and Nater Conservation District, Neosho, Missouri.
For the first three years after construction of the dan,, a Jo int
inspection is being conducted by members of the D)istrict Board
and the Soil Conservation Service. After threc years the District
Board is responsible tor providing yearly inspections. In addition
to the annual inspection, the dam is to be inspected after each
severe flood and after the occurance of any other unusual cojidi-
tions which might adversely affect the structural measure. The
inspection is to include the condition of primar) spillway' and
its appurtenances, the emergency spillway, the earthfill and
any other items installed as a part ot the structure. Copies
of the inspection report are forwarded to the Soil Conservation
Service office in Springfield, Missouri. The last annual inspection
was conducted on May 14, 1980, and the results are included as Sheet
11 of Appendix A.

4.2 NAINTI'ENANCF. OF DAM:

After the yearly inspection of the dam, the Lost Creek Water-
shed District l3oard determines the maintenance to be done. Monies
for the required maintenance are derived from a tax love) imposed
upon the residents of the Watershed District.

4.3 MAINTENANCI OF OPERATING FACILITHiS.

The maintenance required for the restricted flow 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 unaware ot any existing warning
system for this dam.

4. 5 EVALUATION:

The general maintenance of the dam and associated items
appeared to be in good condition. The brush growth should be
removed from the dam on a yearly ba3:is. Should the darn evcr pro-
vide permanent water storage, rip rap may be required on the
upstream face and at the outlet of the principal spillway.
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Si:CT ION 5 IIY lYD AUI 1 C/IIYDROIO(; I C

S.1 E\ALUAT ION OF FAI'IRFS:

A. Design Data:

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

B. Lxperience Data:

No recorded rainfall, runoff, discharge, or reservoir stage
data were obtained for this lake and watershed. During the de-
s in phase, flood frequency used in evaluation o dalmages was
obtained from six representative stream gauges in the surrounding
area.

C. Visual Observations:

The approach channels to the spillwav are clear. The emergency
spillway is well separated Itrom the embankment, and spillway 'releases
would not be expected to endanger the dam. Spillway flows through the
principal sp ilwav pipe could result in erosion at the pipe outlet.
The downstream channel has a dense growth of brush and trees.

D. Overtopping Potential:

The hydraulic and hydrologic analyses (using the I. S. Army
Corps of lng ineers guidelines and the ILEC-1 computer program) were
based on (1) a field survey of spillway dimensions and embankment
elevations; (2) an estimate of the reservoir stnrage and the pool
and drainage areas from the Seneca lisSouri, 7.5 Minute t.S.C.S.
quad sheet; and (3) data obtained trom the As Built Plans for
this project (See Appendix A, Sheets 6 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 Flood is defined as the flood discharge that may be
expected from the most severe combination of critical meteoro-
logic and hydrologic conditions that are reasonably possible.
in the region. The recommended guidelines t~rom the Department
of the Army, Office of the Chief of Engineers, require that
this structure (small size with high downstream hazard potential)
pass 50 percent to 100 percent o-_hIe PMF, without overtopping.
Considering the height of dam (28 feet), the maximum storage
capacity (56 acre-feet) and the low volume of permanent water
storage 50 percent of the PI" has been determined to be the
appropriate spillway design flood. The structure will pass a
1 percent probability flood without overtopping.

- 14-



Application of the probable maximum precipitation (I'MP)
minus losses, resulted in a flood hydrograph peak inflow of
1964 cfs. For 50 percent of the PMP, the peak inflow was 982
cfs.

The routing of the PMF through the spillways and dam indi-
cates that the dam will be overtopped by (.76 feet at elevation
948.1. The duration of the overtopping will be .33 hours,
and the maximum outtlow will be 1609 cts. The maximum discharge
capacity of the spillways is 1096 cis. The routing of 50 per-
cent of the PNF 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.
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S1CT ION o - STRLJCTURA1, STA B 11, 1TY

63.1 EVALUATION OF STRUCTlURAl STABI LITY:

A. Visual Observations:

Observed features which could adversely affect the
structural stability ol this darn are discussed in Sections
3.1B and 3.2.

B. Design and Constructioi, D)ata:

D)esign data obtained are included in Appendix A. Anal).sis
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.

Seepage 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 operating records have been obtained.

1). Post-Construction Changes:

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

E. Seismic Stability:

The structure is located in seismic zone 1. An
earthquake of this magnitude would not generally be expected
to cause severe structural damage to a well constructed earth
dam of this size. Hlowever, it is recommended that the pre-
scribed seismic loading for this zone be applied in stability
analysis pcrformed for this darn.
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SEiCTIION 7 ASSI",SS,\'II'/III7IAL lI!ASUhRIS

7.A1 lAIl \SSESS NT:

This Phase I inspection and evaluation should not be
considered as being comprehensive since iesc:pe of iork
contracted for is far less detailed than would be rcduired
for anl i-dpt evalatio of dams. Latent deficiencies
which might be detected by a totally comprehensive inves-
tigation, could exist.

A. Safety:

The embanklent is in good condition. Some items ere no ted
during the visual inspection which should be investigated Fur-
theor arected or controlled. Thvse items are: (I) ofi ght
brush present oi the embankment faces; and (2) thee downstreamchannel was heavily wooded.

Another deficiency was tthe lack of seepage and stability
analyses comparable to the recommended guidelines.

The dai,, will be overtopped 1)y f'lows in excess of 75
percent of tie Probable aximum Flood. Overtopping of anearthen embankment could cause serious erosion and Could

possibly lead to failure of the structure.

B. Adequacy of Information:

The conclusions in this report ere based on review of
thle information li sted in Sect ion 2.1, te performance
history as related by others, and visual observation of external
conditions. The inspection team considers that these data areSufficient to Support tile conclusions herein. Seepage and
stability anal>,ses comparable to the "Recommended Guidelines

for Safety Inspection of Dams" were not available, which isconsidered a deficiency.

C. Urgency :

The remedial measures recommended in paragraph 7."-
should be accomplished in the near Iuture. If tile defici-
encies Ilisted in paragraph A are not corrected, and] it good
maintenance is not provided, tile embankment condition will
deteriorate and possibly" Could become Serious in the future.

D. Necessity for Additional Inspection:

Based on the result of the Phase I inspection, no additional
inspect ion is recommended.

- 17 -
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E. Seismic Stability:

The structure is located in seismic zone 1. An earthquake
of this magnitude would not generally be expected to cause severe
structural damage to a well constructed earth dam of this size.
However, it is recommended that the prescribed seismic loading
for this zone be applied in any stability analyscs performed
for this dam.

7. 2 REMEDIAL MEASURES:

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

A. Alternatives:

Not Applicable

B. 0 C I Procedures:

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

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

(3) Wave protection should be provided for the upstream
face of the embankment it permanent water storage is
accompl ished.

(4) A detailed inspection of the dam should be made
periodically by an engineer experienced in the
design and construction of dams.
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7 APPENDIX A

Dam Location and Plans
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STRUCTURE DAtA

Class of Structure °C" Obris Fr'e2t,,rd H

Drainage Area (total) 0 _Ac. 0./3 Sq.Mi. Rainfall

(uncontrolled) 0 .Ac. 0/3 SQ.Mi. Runoff

Time of Concentration 0/8 Hours Peak Inf

Soil Cover Complex Number 71 For A.M.C. ]:I Maximum

Sediment Capa:ity Available 7, Ac.Ft. below Elev. 93?.O Maximum

Total Sediment Capacity Available 7.6 Ac. Ft.

Caoacity Equivalents (Vol.) /./14- Ir.

Retardinc Capacity Provided 28.0 Ac.F,..

Capacity Equivalents (Vol.) 4rz. P i-

o;ater Supply Providea A/07e Ac.Ft.-Identify Uses

Prin: Da' SDi I '*ay" ,

ta a r- Caacity e, : " ::.  : /8 . f .

MtX iujm Capacity (high stage) _ :.f.s. 9

10 Day Drawccwn Elev. 932.0

Eergency Spi I way:

Percent Chance Use / Storm Duration 6 Aool 9]0

Tyve Veeto/ed6ar/h "n" Val ue Usec 0.04

E-ercency Sci I Iway Hyorograph for Class 'C Structures

Rainfall / .00 in.

Runoff 8.19 1n. 0
Peak Inflow 547 c.f.s.

Maximum Discnarge- Emergency Spillway /05 c. f.s.

Maximum Water Surface Elev. 944.2

Velocity of Flow (Ve) 5.97 f.p.s. SuPplementary

Supplementary Data and Special Design Features: Seial Desig

Princip/ Spi*//aoy cres/ Elev. 9? 0

Lmergency Sp;llway Cresf Elev. -943.1

ELergency Spilluay Boflom 1'idlh 50"

Selled Top of Doam 1e v. -947

/Iel/hl x Sloraye = 04.3 i 354 865

.:
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Rati n f a I I__ -___ n

Runof f i2 ~ in.

Peak I 2 C.fs

Maximum Discharge - Emergency So I I way 1,___7.__ c.f s.

Maximum Water Surface EI e v 94 7.~ __p

Reservoir Cavacity
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9.07-2 T&-7
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&outlet Chill

kD -'.er s _--& __---

0ce t he isr

PS -Ii-

:chec lis t oin re'.'c rs spnon o~1 Iin~to
Shee 11Of Apponiix A



APPENDIX B

Geology and Solils

-32 -



LEGEND

GLACIATED
PLAINS

WESTERNF7
PLAIN SL J

OZARKS L-LJ
ST. FRANCOIS F

MOUNTAINS .L

SOUTH EA STERN
LOWLANDS

0........................................

[I

RE

-5;...C

MAJOR GEOLOGIC REGIONS OF MISSOURI Newton County Structure F-2
Newton County , Missouri
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LiNI It. SIAl ES f'*? IUTOF fi ,RiCULi~kE

10-59

DETAILED GEOLOGIC INVESTIGANrtoN of DAM SITES

GENERfAL

Stile _.n iouri cowirty Neowtoin __ _NW4 11 sec. 36 U o ?kL B aeer11S3 .___
Sie urbe F S~l! gru - I I -

Subwatershed F~ lund Caiss .. ~ ...... St lr'~ . .2.. i rn Sl:uctur.z ctc .s ___ -___

.tP.2... Vju1.met, FailI ing 15 00 i U ) _______ 9-21-75
Investigited by 1Ad_, -q pment. used W .-- ________Ote ________

I/ / SITE DATA

D~ainzge arasize- 13 %. mi., 8.acres. Type ofsrutreCm .cedFrtPurpose Debr is B 2f- i n

Diriection of valley trend (dc~fr trcar,) __ S Miximurn heielit cit fill...- E -- eet. ternj~f of ft! 3_____ 5 feet.

Estimated vulump of compacef fll !e,,u; !d 17, 5 - arils

STORAGE ALLOCATION

V0lome ci-. ft.) Suntice Are& (ecresl fCupih at Dim

Sediment 71.6 Total. 1.4 __ 13.2

fI~d~ti28 ____ ____ 3.9 2'4. 3

SURFACE GEOLOGY AND PHYSiOrZRAPHY

Phys;:cgupsic desrf;tiovj j....S1a11 -lg iad ___Tp~~h . Altiloid' of teds: S _ sfr-, _______

Steepness of atiaf'verits: I eft 17 pei~eoi?; Right . L...... percent. widor of I:o'lplarr a! orc n ; to uall ___ (Q _ - - -__ fe-f

Oneo Reloa of _-1 _______sI______upo an oiit. c rori of the t. f LIto Lh

_ ier ncn sariles and _i.i N;i rpenin -f'e . Bedroc on the f~ll.- i- har(;!Ii- ; 4-5

1lre51tofl which oc~trr qt ror veag4,sa 10 Fteet: a thj te en t ire 'r -17- nlI gn2iiL.

The bedrcck surfa:e m~ay, he e,:p1octed to he unoyen ald j nn.a ced.

... SJ..s.e~e.pc -e- 1b.drock reof _i'Ok ti it t:,,' F.*, ff cc'as-!3i i anc': r- w~v

_0J y-i , 0 ~j1. (ML_ nn~ p ri(e 1.' lav C)---

.fl~c~.ne1isp'~o~ cveedand poery__def inod, and crrie0. no wteT 01 UC ti:

VIZn__th Lti. jv~L ga tion. A._W a c-r T)le oi. pt, (In C-1in! o r,.

Shee4 MIf"pedi

Sh4 - -4 Of



U. S DEPARIMEFI OF ACICULIURE FOR(M SCS 3
7
68

SOl. CONSERVATION SIERVICE RE.264

s"FE-f2- oF -<3
DETAILED GEOLOGIC INV[STIGATION OF DAM SlIlS

FEATURE ~iDarn_________________
(CENTERLINC.Oi DAM. PRINCIPAL SF1. VAY, fK!(ItlGFNCY SI'LLYAY. DIE SI REAM 0iANI- .. INVF STtGAlTIO~.S FOR oRA!NACIC

OF STRUCT URI, BORFROW ARL. REEklvOIR BASIN. f (IC

DRILLING P'ROGRAM

NIJM14.1 OF SAMPI 45 TAQFN

EQUIPMENT USED NUM13E R OF EIOL F S UNDISTURJfWU DIST URBE L

EXPLORA1IOIJ SAMPLING (STATE TYPEi LARGF SMALL

Failing 1500 RD 4 1 -- 2

TOTAL 4 -2

SUMMARY OF FINEINGS
(INCLUDE ONiLY FA(ALHAL DAIA)

Hardness 4-5 limestonme occur-s at n avorcage dc.pth Iof if) fcoe aloniv h" en tire

i im nlignme nt. -__

Sol Is d ae o r.ctfld i i' o stif f c o li s I Imy. 1: ivc

A water table was tnt, encountered. _________ -

5Iet IlfaIrliIj' )



U. S. ()EPARMENT OF AP.RICUL1UR OH UOHM 34Ss11

SOIL CONSLEVATION SkiRVICE RLy 2 64

DETAILED GEOLOGIC INVESTIGATION OC7 £-Ah SITES

FEATURE Principal Spillwav_______ _________

(CENTERLINE OF DAM. PRINCIPAL sflItLLWAY. [MTf fPGFNCY' SPILLWAY, THE STREAM CHAN'JT L. INVFSIIGAI IONS FOR D)RAINAGF
OF STRUCTURE. UORHQY AREA. RLSTRVOIR BAS.N, FIC.)

DRILLING PROGRAM
NUMBER H (~ sY"L[5 YAIIEN

EQUIPMENT USED) NUMBER OF tIOLES UNDISTURPF D DISTUPHEr)

EXPLORATION SAMPLArNG (S TAT 7TY lpE LA14GF tMALL

Failing 1500 RD 3 1 1 (3") 5~j
LVS

TOTAL - 3 1 1 (3") -

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Hardness 4-5 lirnstone bedrock was eticoutfnored aL .1n avcragc__dopth of 10 feet

along the principal spillwav alignm.(nt.______ __

Soils developed above bedrock are a thin brownm-black grvlsmEi (-I sfc

horizon ovcrlvilga -rlwred silty pravoliv sli ghtiv cobblv ci av (Cl,) horizon. The

secund horiz~on extends to the bedrock-contact.

A water table wvas not encountered.

,sheet 0 of' Append ix



P.- a.

V. S. DEP4RTMENT )U- A(.RICIJLIUHF FORMh SCS 376B

SOIL CONSERVATION SFIiVICE RLV. 2 64

SHEET .. OF __

DETAILEV GEOLOGiC INVESTIGATION OF DAM SITES

FEATURE Qrx.Qw- A_-x.a __-

(CENIERLINF OF DAM. PRINCIPfL SPILLWAY. EMERGENCY SPILLWAY, THE STREAM CIIANNEI, INVESIIGAlIONS FOR DRAINAGE

OF STRUCTURE, BORROW AREA, RESERVOIR HASIN. E[C.I

DRILLING PROGRAM

NU .TEf OF SAMPLES TAKEN

EQUIPMENT USED NJMB1 R OF H4OLES UNDIMTLIIRF [) (ISIURBOE

EXPLORATION SAMPLNG (STATE TYFE) LARGE SMALL

Failing 1500 RD 4 1 -- 2 --

OAE4 1 -- 2 --
TOTAL 2

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Three soil horizons generaly conprise the :,iateria__ of thc borm'. The surface

horizon aver agijng 2 to 3 feet indp .,i._.ostlygi ---11x tL D

__hoU7.1a#nL.is_a_~ni 2 _¢,b ,iy.g rte b r j.l.S _L. igLgh.,csl _cay{C LJLlLc x L¢ _p ___

third horizon directly overlies limestone bedrock.

Hardness 4 to 5 limestone bedrock will li lit borrowing to dleoths of 7 feet or

__ss Ay ge depth to limestone is 9 feet. ... ....

.. ...... .....L.at . .r t a b .e.. . .... .



U. S DEPARTMENT OF AGRICULTURE FORM SCS 37(

SOIL COIYSERV'A7)ON SERVICE REV. 2 64

SHEET-JlL OF6

DETAILED GEOLOGIC INVLSTIGA1ICN1 OF DAN', SITES

FEATURE~ Stream Channel___________________________
(CENTERLINE OF DAM. P RINLCIPAL SIL LWAY. EMERGENCY SP'ILLWVAY. THE StREAM CHIANNEL. INVESTIGATION,, FOR DRAINAGE

Of STRUCTURE. BORROW AREA, RESERVOIR HASIN, ETC.)

DRILLrING PROGRAM

NUMBER OF SAMPLES TAK~EN

EQUIPMENT USED NUM13ER 01- HOLES UNDISTURBSU DISTURR~te

EXPLORATION SAMPLING (SIAIE TYPE) L.AkGF 51,ALL.

No borings __________ ____ ____ ____

TOTAL -

SUMMARY OF~ FINJDINGS
(INCLUDE ONLY FACTUJAL L)ATA)

The principal spillIway alignmnent is in the chaiinel an1d the bo0rings alclilp that

alignment are congrucni, to the channel sections. The climnol is gra.Ss1 covered and

poorly defined. Two major draws _upstream cointained farm pcnrds that were (5 , full

and no water was in the channel. at the time of thie site investipat2 on.



U. S. DEPARTMENT OF AGRICULTURE FORM ,CS S/bB

SOIL CONSERVATION SERVICE REV 2 64

SHEET -6 OF
DETAILED GEOLOGIC INVESrIGAI ION OF DAMI SITES

FEATURE Eegnvp1~a _____ ________________

(CENlERLINE Or DAM. PRINCIPAL S0iI IWAY. EMFIXENCY SPILLWAY, TtIL STREFAM CHIANNEL, INVCSIIGAIIONSq FOR DRAINAGE
OF STRUCTURE. BORROW AREA. RESERVOIR BIASIN, UIC.)

DRILLING PROG!?AM

NUIMBER OF SAMPLEFS TAKEN

EQUIPMENT LISFO NUJM OFR OF HIOT ES UNIISTOPI)FI) DIST UR13ED

FXPLORATION SAMPLING ISTATE 1iPE) LARGE SMALL

Failing 1500 RD 14I I 2 -

TOTAL 14 1 -- 2

SUMMARY OF FINDINGS
(INCLUDE ONkY FACTUAL DATA)

A thin brown qit WIL) surface horizon averng 2 to 3 foet in depth ovollies

brown and red chert grzlolv clay horizons1 , and__hs clay' horizons extund to I inen-tono

bedrock. Hadness 45 ciortv lmsoebedrock occurs it__an average Ionpth of 1() foot.

Sisencoiuntorcd a few feetI above Tprnoimed glinde in the left or

outside portioni of the forebay, c~nt rol. and the lower exit areas. __________

____________________________ ________ S ot 9 o0 t- cen d i x B



U. S. OEPARrMENr OF AGRICULTURE SCS-376C
SOIL CONSERVATION SERVICE REV. 2-64

DETAILED GEOLOGIC INVESTIGATION OF PAM SITfS

Lost Cree ssouri

SIT N. STEGROP -STUCURECLSSINVES1 GAIE EPY:,JSIGNATy RE Of GE OLUGIST N DATE

IMiERPRETATIONG AND CONCLUSIONS

QDam The recommended mninimum cutoff trench0 deLPthlS Shoni d provido, an adequate cut-.
off. The trench will b~ottem-, on both abutments in cherty gravel lv ci av (Cf.) material
an~d through the floodplain section in siltv chert gravellv clav rmterial. LC S Le'-)3g e
may be expected. It is not anticipatted that the limestone bedrock %.ill1 be ,j,,wovered,
where there may be some highily permeable strata. ~* .. -. .

Principal SpiL1Iwav Location, aligniment and foundation are satisfactory ind thP
sk-ewed location at station 3+00 (. dan is noequnto. It is suggjes:ted thnat Cne M!, Surface
material found along this alignment be removed during ccnstruction.

Drainage Not reLomtmended.

Stream Channel Since the Channel is grass covered and poorly defined normail strippini;
operations duringo coTIstrIctionl should he adequare treatment.

Er~ne cinc vS -iv An- zest, mated 7, 500 ckib i v ards of rcquiirv6 e ,cavition mav 1)C
expected from thi 3 area of w-hich an estimated 5'00 cubic yards of tis amoutia imav be
expected to be rock excavati on. 'The rock should, be suitable for use foli ront 'aern;
protective cover.

B~rowAmlemaerals are available along with requi red exca-vation f-,ox Jhe emcr;genc-.

spillway to construct the emrbankmont. More pla5:tic graveliv c lav materials are found
in the higher elevaticns than in the floodplain areas; and it isvggested that
borrowIng be limited in the floodplain areas.

S~ctI0)o Appendix 1



ENGINEER'S REPORT

SITE F-2 LOST CREEK

1. STP.EIA UACNNEL - Stripping and foundation preparation and core trench
excavation should eliminate all the stream channel clcanout needed.

2. DEPTH OF CORE - Recommend that the core trench be as Shallow as possible,
probably about 8 feet 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 1:1 side slopes.

3. UNDESIRABLE MATERIAL - The only undesirable raterial is the rock
excavation in the emergency spillw~iy. Suggest this material be placed
in thie valley between the emergency spillway berm and back toe ci the
fill below the centerline of the dam or on the front slooe of the
dam below the upstream berm.

4. MATERIAlS - Excavation from core and emergency spillvay except for
rock excavation may be used for fill. Emergency spillway excavation
with 3:1 side slopes will amount to approximately 7,000 cubic yards
of usable material. Ample material may be obtained by excavating
below the emergency spillway elevtion in tic burrow aea. Consideration
should be given to stcper side slopes for tle emergency spiliway due
to rock encovuntered above grade.

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

6. DRAINAGE - It is very doubtful that any type of drainage will be
needed.

7. Recommend that fill placement control be cla;s C compaction or
class A compaction with controls on the minus 3/4" fraction.

/"'Joe A. Green, Pro)ect Engineer
September 22, 19"i ;

Sheet I 1 of Appendix B1



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE -fj :cvti:L~rt~

800 "J" Street, Linicoln, [NnbixuLka OL f)c-

suma-ri: KE:C, 13-2tq, Mi riuuri .- 8 lost Creel-, Si te P-2 I)A1IE: jlnnuary 22, 2()'(
(Newton County)

TO: M'onro e

soil CoIls li."tioll ,C1ervIce
Coiurnb-7a, ~~5c

1. Form S1CS-F1."-< ', ) & TrL'iaxics L~onTrfA, 1 2 et..ct
. F or ,o l " ,C ' - 3 "~ T)'I;X I H1' ' G t 1 tc t 2 . c t

4.F o- r l: ~' rt ThnJll on)! 1>Is" r'n
5. Yor., QCS-33y(, ' -slope.Bbi it Airily. .~,2 :l rwt:

DISCIUSSION

A. lJ rcc- k 1H :tco bf-:ilocl oc'euC -;t d( rh.: 0", 'tooDl. 11o :3 fe' c,-

the ab~ut'.ii iti tho 1 ot ton of tlie vzt I- y.
B. Soil CI:A~~r~e.TE oil mt~ojl.'1 H -i

a 2-foot J'y ri 0! '' ' ' x
Sar.,,ulct 301'- - 11m fI -2 ''' 0> 1 i ' :ly 'I Y i c
hmive IL' ;11 tI)i-' inc- of 35 n:i l'.' ir, to '1 u 2,
about 25 1-rcri-c nt t'!-n frnl 51 to 63 11c in Iryil

classed aft CL.

C. D ry Deo!ity T t i-;i poe ir-' %r t~'-A-i frm, the co- -"'pl'L~lb ittcd, cal
denz;It e- l n ficn '1.57 i;cc to L.6!; ' u. i-c, ,iff'k - "n ii
dent i±.y ol' tlir t- vpoc i,:wno is prub.,obly du- to -n iff*'i'cnce in era-e
Content.

D. £cci' ~ :-.. A d i .rk ~ ' tcc'-tvn ln'Ad C"' -'ot vc F! I) C I*
T1 't-'i '~' ot fl ol 1 )1iox' to b-lool I lli t on -'i~i1 ''r~

XC1 1 2-t i .) -.I;-~~'I

IC" 'r ItiBC ll"ttt:

h-i on" I -f f- ,Cr r" .) - d )":3 fr.............

the e r' - i to 1. ;!11 i. -. Cl. 7 '

sheet 12o pe,~j



Monroe Dale 1- Trst Creek, Site 1-2 2

Bloth sanip e froi; the b "vrrOW~~ ac frun: hel J01 C. Tivc v coritai
about 25 ptcrccivt ,,-ve1litmd fron 2; 1 t~o p4re Yf vcr ae are
cl.-isn(2d n CL. Tiie denj ' A 1012 lo 4-' SIImt C r,~.1~
101-1. The claiy fracio1n 'xn-J

B3. CcvrT--c t I De'), - ,' St-!!l I'J P1,C)Cto eOvCY , ! ts on
tw~o .::~.a e~ " "a~ion tl:Y
flnet-lon I:- plmulned " -a tht- > ow-d ;' ae lc fl.
3,')i-inh cacton '71; no~t~'vcV' 1 1 den.-ity rci:ttiO

ot, the attached Fonn S)CS-YVG 3 2-

A trixxial tear tet car .CKIC oil~hol 101- 1....,-I.Iiei
wns mado oil tht'nc 3;)4-mAfi: ia I '''ri,

dernit v. The- tirn :c 'em7*.e' ' "'.mI0wt'nn:-

C rirthl pamnetc cc oilt, I ntd I re 0 i') 3) '(5 '

SIOPE ~A ~YAA YT

A st-1bi ity -unmly-11; rcol for t~hP h~ ' e'r.'e*n 71

kd lill omli.1tior1. ';'ne uprtrorl l'01'o %:-S s u Ci loa: -
condi t io , a;'l 1 ic du%.!,c-tr.au,1 ilc-- ~ ''n en h ;o''I.
coid i to. ,3'rL0!1h an:. trs; I]:(, I
The faftovs a£ a c t onvta It' Ai: u'e (o
Shearjj : c'nth' 'ij td by the Iitimrd' p i Cl ;L
propo.ci nnck;ct

CONCLU5O1ONS A!,D O0'Th"P

We coic ur with I-' p''olov -- I I ou-v, n' -1, ~I " c' 1 -11'1 fe
.site. W! th~ t i ho 10' r It I wzi t I c 1a rto I c .1 Pt o t:r' 1' t o ti

factor-, of' s';fety i ,v"'teol ciif (I-1
non-li rpor 34.e in ti~i tO),l L xtcct to b(.u erc4'orte n-10."t-it,

so a drain i;piroil y notA a -dud.

The of:oi'tct o 'fIL ' tit C1, 'wri' Jw r' Lo''' C I-
dutian1 Of th' r,"' ' L i

s i-,t on tie'cm voli i~t

To Irn P. DunIri ,-';'i

11cad e': Jo' A. T',
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.F . 'll I A IX I AL S I I lEAR It EST

FIELD N014'I CO~/GOLOW.C OR C.----I____________

Tf ; SA'"'I. TE - d A,VnIOVEO By ElT

I NCDEX TEST DATA SVE CIME N DATA TYPE OF

csc I.S<~_ LL pi) IL Hc ';DIAMETER TEST

% FINER (mm-): 0 002 C.t 0. 005 J? ATER;ALS TESTED PASSED__ 7--4 ,EVE

0 074 (S-200) KMETHOD OF PREPARATION .~ -6 Cu
Gs (-"4) 2. ./ /(f4 ______ J-A.~ 4 c / !/7

STANDARD: 'd 1M1A X.J$4:p c f; w $% MOLDING MOISTURE / '.o % CDW
MODIFIED: 'yd M'AX. ___Pcf, Wo 0/MOLDED AT _ /OF -

t d NMA XI MU.M

DRY DENSITY I_ MOISIURE CON4H NT, 1 IME OF MINOR nEVIATOFR AXIAL-

INITIAL [00 NS CL 13~ rf START DEGOF SATI END CONS;0LI- PRINCIPIAL s T. -s STRAIN AT
PU n I DIE~)0.1 AT S f A RT OF IA WON STES I ru

Pcf cO DA) TES 10rs N 3 (STS (I) 0.

Q/c 9c TEST OF TESVr TES j h-, _____ psf

DEVIArOR STRESS (7Y[7 o 73 ps

O[.................................................. ...... .... ......

.j .. . :: : ..........
..................

...................................... ........................ ...................... ............ ........ .

. .. . .'..... .:: , . . -

o . .. .. .. .

.. *.,.,, ....,. ........

C I.......................I, ........

o ... . . . . . . . . . . . . ..... .. .....
. . . . . . . . . ... . . . . . . .

15 Of



I.I [1 I
rTlu:A iTN IA I S V. S. ;I'.'. RT MNT o! Af;N -2 . I A A~ .A L S11 I 'A I TiFS~
STIN( HEN' IMO! Sol, CONSER;VATiO N w (I ithi.I pcorc pr(%..%It-c mast ~irci

"flO.jECT o.d %.lAIE 
1(r -

TYPE Of SAArE FrD A AVI'10v[D BY (14AE

MINOR PCIRL Erl WhE DL V IATOR AX IA L
PRINCIPAL PRESSURE, MINOR S T ?E SS, FAILURE ST~hlf AT

STRESS, u PRINCIPAL al- (73 CRII ERIA FAILURE,
c13 STRESS. I

*(psi) (psi) &3 (psi) psi ) M %

PORE: PRESSURE (u), psi

..................................................

Z.Zi .. ............ ,ZdL~~i~b1i ........... ....... ....
. . . . . .. .

SHEAP ......S

pst .

A!:::

.. .. .. .. . .. .

NORMAL SIRESu) pwl

REMARKSi()f'\PI~ x!



IF 1)~C VI_'Al

Ppo.LCl mw %) SA TE SAM.PLE. LUCAII'N
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APPENDIX C

Overtopping Analysis
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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 inflow hydrograph was

then routed through the reservoir and spillway. The overtopping analysis
was accomplished using the systemized computer program IIEC-I (Dam Safety
Version), July 1978, prepared by the Hydrologic Engineering Center, U.S.
Army Corps of Engineers, Davis, California.

The PMP was determined from regional charts prepared by the National

Weather Service in "Hlydrometeorological Report No. 33." Reduction factcrs
were not applied. The rainfall distribution for the 24-hour PMIP 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 i (Sheet 4, Appendix C).

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

The reservoir routing was accomplished by using the Modified Puls
Method. The hydraulic capacity of the spillway was used 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 (Sheet 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 932.0) 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 antecedent
storms will fill the reservoir beyond the emergency spillway level, but

at the end of the four days, the reservoir will reduce to the sedimen-
tation pool level since the primary spillway is unregulated. Thu,;,
the final routing analysis was accomplished considering the starting
reservoir level at the primary spillway invert elvation 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 Sheet 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 ($L and $V cards) of the HEC-l program.
The program assumes critical flow over a broad-crested weir.

A summary of the routing analysis for different ratios of the PFIF
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.

Sheet 3, Appendix C



TMALE 1

SYNTHETIC UNIT HYDROGRAPll

Parameters:

Drainage Area (A) 0.13 sq. miles
Length of Watercourse (1.) 0.45 miles
Difference in elevation (11) 103 ft
Time of concentration (Te) 0.18 hours
Lag Time (Lg) 0.11 hours
Time to peak (Tp) 0.15 hours
Peak Discharge (Qp) 420 cfs
Duration (D) 5 min.

Time (*) (*) Discharge (cfs)

0 0
5 235

L0 413
15 213
20 87
25 35
30 14
35 6
40 3
45 0

(*) From the computer output

FORMULA USED:

Tc = H

Lg = 0. 6 Tc

Tp = D + Lg
2

Qp = 84. Q Excess Runoff = 1 inch

Tp

Sheet 4, Appendix C
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T, GLE 2

RAINFALL-RUNOFF VALUES

Selected Storm Event Storm Duration Rainfall Runoff Loss
(Hours) (inches) (Inches) (Inches)

PMP 24 35.49 33.52 1.97

1% Prob. Flood 24 8.39 5.03 3.37

Additional Data:

I) Soil Conservation Service Soil Group 1)
2) Soil Conservation Service Runoff Curve CN = 85 (MIC II) for the PMF
3) Soil Conservation Service Runoff Curve CN = 71 (AMC II) for the

1 percent chance flood
4) Percentage of Drainage Basin Impervious 3 percent

TABLE 3

ELEVATION, SURFACE AREA, STORAGE AND I)ISC|IARGE RELAT IONSIIIPS

Lake
Elevation Surface Lake Storage Spillways
(feet-lSL) Area (acres) (acre-f t) Discharge (cf s)

920.0 0 0
* 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 dan elevation

The above relationships were developed using data from the SCS
plans and the U.S.G.S. SENECA, MO.-OKLA. 7.5 minute quadrangle m;ip.

Shee.t 5, Appendix C



TABLE 4

SPILLWAYS RATING CURVE

Reservoir Primary Emergency To t a l
Elevation S)I Spilway Discharg

(II-. .) :L.). .)IU

932.0 0 0
935.0 9 9
940.0 15 15

943.3 18 0 18

943.8 18 28 46

944.3 19 95 114

944.8 19 189 208
945.3 20 308 328

946.3 21 025 646
* 947.4 21 1075 1096

949.0 22 1890 1912
950.0 23 2500 2523

* Top of Dam Elevation

METHOD USED:

I) Primary Spillway: Assuming orifice flow

1/2
Q = C.A. (2g.h)
Q = Discharge in c.f.s.

C = Discharge coefficient = 0.60

A = Opening area in ft 2 (9" x 18')

g = Acceleration of gravity = 32.2 ft/sec'<

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

2) Emergency Spillway: Assuming open LhanneL flow
Using charts from "UD Method of Reservoir Flood Routing," S.C.S.
Technical Release No. 35, February 1967.

Sheet 6, Appendix C



TA I; LE, 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak I)ep th
of Inflow Elevation Storage Outflow (ft.)

PMF (CFS) (ft. -,NSL) (AC. -FT.) (CFS) Over Top
______ _of Dan

* 932.0 7.6 0

0.10 196 938.8 24 14
0.20 393 943.9 38 56
0.25 491 944.4 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 ** 947.4 56 1084 0
1.00 1964 948.2 60 1609 0.8

* Primary spillway crest elevation

** Top of dam elevation

Thie percentage of the PMF that will reach the top of the dam is 75 percent.

Sheet 7, Appendix C
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NFLOW-OUTFL)W

HYDROGRAIL

FOR THE PMF

.~~~~~~~~~~~~~~~~~~ . . . .

MAX. INFLOW =1964 c.f.s.

.

1MAX. OUTFLOW 1609 c.f.s.

I1f low
2000 . . . . . . . . . . . . . . . . . . . .~

Outf low

1600 * . . . . . . . . . . . . . . . . . . . . . . . . . ..0

1200m 39

C4 .. 0

TIME ([irs.)
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Photographs
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LIST OF PIIOTOGRAPIIS

Photo No. Description

1 Aerial View of Dam

2 Upstream View of Lake (Looking Northeast)

3 )ownstream View From Crest (Looking Southwest)

4 View of Crest (Looking Southeast)

5 View of Inlet Structure (.Looking North)

6 View of Spillway Outlet (Looking W~est)

7 Downstream Face of Embankment (Looking North)

8 View of Emergency Spillway and Lake
(Looking North)

9 Upstream View of E'mergency Spillway
(Looking North)

10 Downstream View (Looking East)

11 Downstream Hazard (Looking Last)

12 Downstream Hazard (Looking Southeast)

Sheet 2 of Appendix 1)
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