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PHASE 1 REPORT
NATIONAL DAM SAFLTY PROGRAM
SUMMARY

Name of Dam: Structure E-1
State Located: Missouri

County Located: Newton

Stream:. Tributary of Lost Creek

Date of Inspection: May 28, 1980

Structure L-1 was inspected by an interdisciplinary team
of engineers from Anderson Engineering, Inc. of Springfield,
Missouri and llanson Engineers, Inc. of Springfield, Illinois.
The 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 turnished 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. Louis
District, Corps of Ingineers has determined that this dam is in
the high hazard potential classification, which means that loss
of life and appreciable property loss could occur if the dam
fails. The estimated damage zone extends approximately 2
miles downstream of the dam. lLocated within this zone are
approximately 6 dwellings, ¢ buildings and a railroad.

The dam is in the intermediate size classification, since
it is greater than 40 ft high but less than 100 ft high. The
maximum storage capacity is greater than 50 ac-ft but less than
1000 ac-ft.

Our inspection and evaluation indicate that the combined
spillways do not meet the criteria set forth in the guidelines for
a dam having the above size and hazard potential. The combined
spillways will pass 70 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. The guidelines re-
quire that a dam of intermediate size with a high downstream
hazard potential pass the PMF.




The 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.

Deticiencies visually obscrved by the inspection team
were: (1) Standing water on the downstream berm; (2) standing
water at the downstream toe of embankment,; and (3) some erosion
on the embankment slopes.

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 ot these deficiencies is in-
cluded in the following report.

) LQQ(A

lack lealy, P. 2
Han§ Enginee Inc.

Steve Brady, P.
Anderson L glneerln

Nelson Morales, P.L.
¥4bson Engineers, Inc.

R &L}\Qf i~

[ /e
Tom Beckley, P.L.
Anderson Engineering, Inc.
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SECTION 1 - PROJECT INFORMATION

1.1 GENERAL:

) A. Authority:

The National Dam Inspection Act, Public Law 92-367,
authorized the Secrectary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of
dams throughout the United States. DPursuant to the above,
the St. Louis District, Corps of Lngineers, District Engi-
2 neer directed that a safety inspection be made of Structure
E-1 in Newton County, Missouri.

B. Purpose of Inspection:

The purpose of the inspectiol was to make an assessment
of the general condition of the dam with respect to safety,
based upon 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 {or Safety Inspection of Dams,

( Appendix D.+ These guidelines were developed with the help
‘ of several federal agencies and many state agencies, pro-
fessional engineering organization:t, and private engineers. ﬂ
f 1.2 DESCRIPTION OF PROJECT:
Al Description of Dam and Appurtenances:

Structure E-1 is an earth fill structure approximately
, 45 ft high and 735 ft long at the crest. The appurtenant work
gonsists 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 west 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 11 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. Location:

The dam is located in the west-central part ot Newton
County, Missouri on a tributary of Lost Creek. The dam and
lake are within the Racine, Missouri 7.5 minute quadrangle
sheet (Section 16, T25N, R33W - latitude 36°53.5', longitude
94°32.4'). Sheect 2 of Appendix A shows the general vicinity.
Sheet 5 of Appendix A i1s the Project Map developed as part of
the Work Plan for Watershed Protection and Flood Prevention
for the lLost Creck Watershed prepared by the Soil and Water
Consecrvation bistrict ot Newton County,

C. Size (Classification:

With an embankment height of 45 ft and a maximum storage
capacity of approximately 700 acre-ft, the dam 1s in the
intermediate size catcgory.

D. llazard Classification:

The St. lLouils District, Corps of Ingineers has classi-
fied this dam as a high hazard dam. The estimated damage
zone extends approximately 2 miles downstream of the dam.
Located within this zonc¢ are approximately 6 dwellings,

6 buildings and a railroad. The location of most of the
above were verified by the inspection team.

I Ownership:

The dam is owned by the Lost Creek Watershed Subdistrict,
Jim Stone, Chairman, P. O. Box 149, Necosho, Missouri 064850;
and is on property owned by Mr. Gus Buzzard, Route 2, Neosho,
Missouri 04850,

F.  Purpose of Dam:
The dam was constructed under the Authority of the Watershed

Protection and V'lood Prevention Act (Public Law 566, 83rd Con-

gress, 08 Statute 606) as amended primarily tor the purpose of

a Iloodwater Retarding Structure for the lLost Creek 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 Watcershed 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 sct of plans are available through
the Columbia, Missouri office of SCS.

(icologic Investigation and analysis completed by SCS are
included as Sheets 3 through 42 of Appendix B. A Geologic Report
preparcd by the State of Missouri Geology and Land Survey Section
is included as Sheet 43,




The contract for construction was let on July 22, 1977,
for Newton County Structure E-1.

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

The contractor for the project was Don Stewart Construction
Company, Joplin, Missouri. Construction commenced in October,
1977, and the dam was completed in August, 1979,

Mr. Buzzard, a retired contractor, observed the daily pro-
gress of the construction. Ile stated that the dam was built
in general conformance with the plans with the exception of the
modification of the internal drainage system near Spring #2
(See Sheet 9 of Appendix A). An additional drainage system through
the embankment was deemed necessary after the core trench was ex-
cavated and Spring #2 area was cleaned out. Mr. Buzzard indicated
that the numerous springs in the embankment area drain to the toe
area and the resulting flow moves to the downstream channel near
the toe. le stated that one spring, previously used for watering
purposes, has not cleared up since construction of the dam.

During construction of the dam, a channel approximately 100
ft in width at the cast abutment was constructed to carry the
flow. As the dam neared completion, the flow was diverted to the
inlet structure and fill material compacted in the previously used
channel.

Mr. Buzzard indicated that the downstream berm was extended
in length to the west due to the excess rock removed during con-
struction. lle stated that 102 days after the spillway slide gate
was closed, water flowed through the upper orifice into the spill-
way pipe.

. Normal Operating Procedures:

A1l flows will normally be passed by the restricted flow
riser to the 30 inch spillway pipe and the uncontrolled earth
cut emergency spillway. JIntormuation obtained from Mr. Green
and Mr. Buzzard indicates that the maximum pool level for this
dam was approximatecly 6 inches above the upper oritice inlet. '
The emergency spillway has never been used.

1.3 PERTINENT DATA:

Pertinent data about the dam, appurtenant works, and
reservoir are presented in the following paragraphs. Sheet
3 of Appendix A presents a plan, profile and typical section
of the cmbankment from ficeld data obtained by the inspection
team. Shects 6 through 11 of Appendix A arc sclected sheets from
the complecte scet of As Built plans prepared by the Soil Conserva-
tion Secrvice.
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. A. Drainage Area:

The drainage area for this dam, as obtained from the Watershed
Work Plan and As Built Plans (Sheet 11 of Appendix A) is approxi-
mately 736 acres.

B. Discharge 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 Maximum Pool (Top |
of Dam - L[1. 1002.9): 4918 cfs ;

_(3) Estimated Capacity ot Principal Spillway: 68 cfs |
(4) ELstimated Capacity of Emergency Spillway: 4850 cfs

(5) ELstimated Experienced Maximum Flood at Dam Site:
Unknown

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

(7) Diversion Tunnel Outlet at Pool Elecvation: 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 1005.3 for B.M. #1, described in As Built Plans
| as concrete monument 50 ft left of Sta. 0 + 00 centerline of dam.
‘ {See Sheet 6 of Appendix A).

! ' (1) Top of Dam: 1002.9 (low point), 1004.8 (hight point)
(2) Principal Spillway Crest: 975.6 feet MSL
(3) Lmergency Spillway Crest: 996.4 teet MSL

(4) Principal Spillway Pipe Invert Elevation at Outlet:
i 959.5 feet MSL
3

(5) Strcambed at Centerline of Dam: 960.0 tcet MSL
(6) Pool on Date of Inspection: 975.7 feet MSL

(7) Appareht High Water Mark: 976.2 tect MSL

(8) Maximum Tailwater: None

(9) Upstream Portal Invert Diversion Tunnel: Not Applicable

(10) Downstream Portal Invert Diversion Tunnel: Not Applicable




(1)
(2)
(3}

(1)

(2)

(3)

(1)
(2)
(3)

(1)
(2)
(3}
(4)
(3)

(6)
(7)

18)

(9)

D. Reservoir Lengths:

At Top of Dam: 3000 Feet
At Principal Spillway Crest: 900 Feet
At Emergency Spillway Crest: 2500 Feet

L. Storage Capacities:

At Principal Spillway Crest: 60 Acre-Feet
At Top of Dam: 700 Acre-Feet
At Emergency Spillway Crest: 465 Acre-Feet

F. Reservoir Surface Areas:

At Principal Spillway Crest: 9.5 Acres
At Top of Dam: 41.5 Acres

At Emergency Spillway Crest: 31.5 Acres
G. Dam:

Type: Earth

Length at Crest: 735 Feet

Height: 45 Feet

Top Width: 14 Feet

Side Slopes: Upstream 1V:3,0l; Downstream varies from
1V:3.00 to 1V:2.5H

Zoning: Gravelly Silt and Clay
Impervious Core. 12 Fe:t Wide
Cutoff: 8 Fecet Below Base of Dam
Grout Curtain: None

i, Diversion and Rcgulating Tunnel:

Type: Not Applicable
Length: Not Applicable
Closure: Not Applicable

Access: Not Applicable

Regulating Facilities: Not Applicable




(1)
(2)

(1)
(2)
(3)
(4)
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I. Spillway:

I.1 Principal Spillway:

Location: Centerline Dam Station 1 + 90

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

1.2 Emergency Spillway:

Location: West Abutment

Type: Earth Cut Swale, 100 ft wide with 1V:3i side slopes
Upstream Channel: Grass covered earth channel

Downstream Channel: Grass covered channel with moderate slope

J. Regulating Outlets:

The 12 inch diameter slide gate associated with the restricted
flow riser is the only regulating outlet teature 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 Service in Columbia, Missouri. A
partial set of these plans are included as Sheets 6 through 11
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 was tied
to the sca level datum, and temporary benchmarks were located
at each dam site. Concrete monuments were set at cach end of
the embankment by SCS. A description of these benchmarks is
shown on Sheect 6 of Appendix A. From the topographic survey
data a 4 foot contour interval map was drawn f{or design purposes.

B. Geology and Subsurface Materials.

The site is located in the border zone between the Ozarks
and Western Plains geologic regions ot Missouri. This area is
characterized topographically by rolling to hilly with oak and
hickory forest arcas. The sedimentary rock layers exposed in
the Ozarks region dip downward away trom the Ozarks region and the
higher and younger scdimentary 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 ot the
Meramecian scries. The limestone bedrock occurs at an average
depth ot 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 from 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
taults are known as the Sencca 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 Lmbankment 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 42 of Appendix B are the detailed soil investi-
gation with conclusions from the study.

Based upon the available information, the basic foundation
soil appears tc be silty clays (CL). There is apparently no
particular zoning of the embankment. Sheect 9 of Appendix A is
the As Built drainage system for this structure. The drainage

.system in the area of Spring #2 was modified in the field according

to Mr. Green. Modification #2 was the installation of an inter-
mediate drain outlet through the embankment.

During construction of the dam, the Soil Conservation Service
added to the contract the placement of three piezometers. The
location of these piezometers are as shown on Shcet 3 of Appendix
A.  They arc usually checked weekly and after each storm. The
record of the piezometer readings are maintained in the Columbia,
Missouri, Soil Conservation Service Office.

D. Hydrology and llydraulics:

The hydrologic and hydraulic design parameters of this dan
are as shown on Sheet 11 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 lngineers for the study and evaluation. Based

on the As Built Plans and a tield check of 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 Lngineers
guidelines was performed and appear in Appendix C as Sheets 1
through Y.

k. Structure:

the only structure associated with this dam is the restricted
dJlow riser. Details of this riser appecar as Sheet 10 ot 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 Conservation
Service Office, 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 earthcut
spillway.
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2.4 LVALUATION:

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 and stability analyses
comparable to the requirements of the ''Recommended Guidelines
for Safcty Inspection of Dams'" were not available, which is
considered a deficiency. 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 Service included in
Appendices A and B are valid cngineering data on the design
and construction of the dam.




SECTION 3 - VISUAL INSPECTON

3.1 FINDINGS:

A. General:

The field inspection was made on May 28, 1980.
The inspection tcam consisted of personnel from 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 liealy - Hanson Engineers, Inc., (Geotechnical Engineer)
Nelson Morales - Hanson Lngineers, Inc., (Hydraulic Engineer)

Photographs of the dam, appurtenant structures, 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 were good, and no surfacing cracking or
unusual movement was obvious. The crest of the embankment was
14 feet wide and the low crest elevation was 1002.9. 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 0.1
feet above the upper orifice invert. The apparent high water
mark observed on the riser structure was about 6 inches higher
than normal pool elevation.

Shallow auger probes into the embankment indicated the till
material to be a reddish brown silty clay (CL). The embankment
has a good grass cover and appears to be in good condition. Some
erosions was observed in some areas of the embankment where the
grass cover is light. No sloughing of the embankment or seepage
‘through the embankment was evident. No animal burrows were noted.

Water was observed along the toe of the embankment. The water
appeared to be from the installed drains and the spring along the
toc of the embankment. The standing water on the downstream berm
appearcd to be due to inadequate surface drainage provided tor
the berm.

No rip rap was noted on the upstream face of the embankment
at normal pool level.

The water level of the threce piezometers was checked by
the inspection tcam. The water clevations are recorded on Sheet
3 of Appendix A.

Benchmark #1 (Sce Sheet 6 of Appendix A) was used as the
datum for the field survey.




C. Appurtenant Structures:

C.1 Principal Spillway:

The principal spillway consisting ot the 30 inch reinforced
concrete spillway pipe and associated flow restrictor riser
is in good condition. The 12 inch diameter slide gate appeared
to be in good working condition.

The approach to the inlet structure was clear. Considerable
rip rap was-placed around the inlet structure.

C.2 Emergency Spillway:

The emergency spillway was located at the west abutment.
The spillway channel appeared to be an earth cut channel. The
grass cover in the channel was good with some erosion channels
observed. The spillway has not been used since the dam was con-
structed. Continued use of the spillway would probably result
in erosion of the topsoil.

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

D. Reservoir.

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

k. Downstream Channel:

Imnediately downstream of the embankment the channel is
grass covered, The downstream channel is trec lined with
moderate slope.

3.2 EVALUATION.

. The grass cover on the embankment was fair to good with

.some erosion channels in the areas of light grass cover. No
apparent seccpage was observed, although standing water was present
along the downstream toe and on the downstream berm.

No significant erosion was observed on the front face of
the embankment at normal pool level.

Photographs of the dam, appurtenant structures, and the
reservoir are presented in Appendix D.
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SECTION 4 - OPERATIONAL PROCEDURLS

4.1 PROCLEDURES:

The operation and maintenance of the dam are the responsi-
bility of the lost Creek Watershed District Board in conjunction
with the Soil and Water Conservation District, Neosho, Missouri.
For the first three ycars after construction of the dam, a joint
inspection is being conducted by members of the District Board
and the Soil Conservation Service. After thrce years the District
Board is responsible for providing yearly inspections. In addition
to the annual inspection, the dam is to be inspected after each
severe flood and after the occurrence of any other unusual condi-
tions which might adversely affect the structural measure. The
inspection is to include the condition of principal spillway and
its appurtenances, the emergency spillway, the earthfill and
any other items installed as a part of 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
12 of Appendix A.

A

4.2 MAINTENANCE OF DAM:

After the yearly inspection of the dam, the lLost Creek Water-
shed District Board determines the maintenance to be done. Monies
for the requircd maintenance are derived from a tax levy imposed
upon the residents ¢f the Watershed District.

4.3 MAINTENANCLE OF OPERATING FACILITIES:

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

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

The inspection team is unaware of any existing warning

,System for this dam.

4.5 EVALUATION:

The general maintenance of the dam and associated items
appcared to be in good condition. The lack of wave protection
ncar the upstream face was noted. Some erosion channels were
forming in the area of light grass cover. Standing water was ob-
served along the downstream toe and on the downstream berm.
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"data were obtained for this lake and watershed. During the de-

‘logic and hydrologic conditions that are reasonably possible

SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 LEVALUATION OIF FEATURES:

A Design Data:

The hydrologic and hydraulic design data for this dam are
as shown on Sheet 11 of Appendix A.

B. Experience Data:

No recorded rainfall, runoff, discharge, or reservoir stage
sign phase, flood frequency used in evaluation of 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 embankment, and spillway releases
would not be expected to endanger the dam. Spillway flows through the
principal spillway pipe could result in erosion of the downstream
channel.

D. Overtopping Potential:

The hydraulic and hydrologic analyses {(using the U. S. Army
Corps of Lngineers guidelines and the HEC-1 computer program) were
based on (1) a {ield survey of spillway dimensions and embankment
clevations; (2) an estimate of the reservoir storage and the pool
and drainage areas from the Racine, Missouri, 7.5 Minute U.S.G.S.
quad shecet, and (3) data obtained from the As Built Plans for
this project (Sce Appendix A, Sheets 6 through 11).

Based on the hydrologic and hydraulic analysis pre-
sented in Appendix €, the combined spillways will pass
70 percent of the Probable Maximum Flood. 'The Probable
Maximum Flood is defined as the flood discharge that may be
Lcxpected from the most severe combination of critical meteoro-

in the region. The recommended guidelines from the Department

of the Army, Office of the Chief of [ngineers, require that

this structure (intermediate size with high downstream hazard po-
tential) pass the PME, without overtopping. The PMF has becn
determined to be the appropriate spillway design tlood. The
structurc will pass a 1 percent probability flood without over-
topping.

Application of the probable maximum precipitation (PMP),
minus losses, resulted in a flood hydrograph peak intlow of
8781 cfs. For 50 percent of the PMP, the peak inflow was 4390
cfs.




The routing of the PMF through the spillways and dam indi-
cates that the dam will be overtopped by 1.46 feet at elevation
1004.36. The duration of the overtopping will be 1.0 hours,
and the maximum outflow will be 7507 cfs. The maximum discharge
capacity of the spillways is 4918 cfs. The routing of 50 per-
cent of the PMF indicates that the dam will not be overtopped.
The maximum outflow will be 3166 cfs. Overtopping of an earthen
embankment could cause serious erosion and could possibly lead
to failure of the structure.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY:

A. Visual Observations:

Observed features which could adversely aftect the
structural stability of 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 structurc is included in Appendix B, Additional
design data and construction notes and test results are located
at the Soil Conscrvation 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:

The piezometers are normally read and recorded weekly and
after ecach storm. The resulting readings are on file in the
Columbia, Missouri Soil Conservation Service Office. Verbal
information from that office indicated that the water elevations
for the cast pieczometer were maximum 950.6 (April, 1980), minimum
948.4 (February, 1980), mean 949.5. The center piezometer was
maximum 957.2 (May, 1980), minimum 955.06 (March, 1980), mean 956.5,
the west piczometer was maximum 964.7 (April, 1980), minimum
963.7 (March, 1980), mean 964.2. On the date of inspection the
elevations rccorded were east piezometer - 948.8, center piezometer -
958.3 and west piczometer 960.7.

As the lake has been full for only about 6 months and raintall
has becen slight, no noticeable trends have been observed by the
Soi1l Conservation Service. Thus far the ecast piezometer appears
to fluctuate depending upon the amount of rainfall.

L

. Post-Construction Changes:

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

I.. Scismic Stability:

The structurc is located in seismic zone 1. An
earthquake of this magnitude would not gencrally be expected
to causc severe structural damage to a well constructed earth
dam of this size. Illowever, it is recommended that the pre-
scribed seismic loading for this zone be applied in stability
analyses performed for this dan.

- 15 -
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SECTION 7 - ASSLESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT:

This Phase 1 inspection and evaluation should not be
considered as being comprehensive since the scope of work
contracted for is far less detailed than would be required
for an in-depth evaluation ot dams. Latent deficiencies,
which might be detected by a totally comprehensive inves-
tigation, could exist.

A, Safety:

The embankment is in good condition. Some items were noted
during the visual inspection which should be investigated fur-
ther, corrected or controlled. These items are: (1) standing
water on downstrecam berm; (2) standing water along the downstream
toe of embankment; and (3) some erosion on the embankment slopes.

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

The dam will be overtopped by flows in excess of 70
percent of the Probable Maximum Flood. Overtopping of an
carthen cmbankment could cause serious erosion and could
possibly lead to failure of the structure.

B. Adequacy of Information:

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

. C.__Urgency:

The remedial measures recommended in paragraph 7.2
should be accomplished in the necar future. I{ the defici-
encies listed in paragraph A are not corrected, and it good
maintenance is not provided, the embankment condition will
deteriorate and possibly could become serious in the future.
The items recommended in paragraph 7.2A should be pursued
without undue delay.

D. Necessity for Additional Inspection:

Based on the result of the Phase 1 inspection, no additional
inspection is recommended,




L. Seismic Stability:

The structure 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 earth dam of this size.
lHiowever, it is rccommended that the prescribed seismic loading
for this zone be applied in any stability analyses pertormed
for this dam.

7.2 REMEDIAL MEASURES:

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

A. Alternatives:

Spillway size and/or height of dam should be increased to
pass the PMFF. In either case, the spillway should be protected
to prevent erosion.

B. 0 § M Procedures:

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

(2) Vegetative growth on the dam should be maintained
and cut annually.

(3) Wave protection should be provided for the upstream
face of the embankment.

(4) the downstream berm should be graded to allow egress
of surfacc water.

(5) The water at the downstream toe should be observed
periodically to determine any increasce in flow.

(6) 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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APPENDIX A

Dam Location and Plans
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STRUCTURE _ DATA

Class of Structure “C " Floodwater Retarding Freeboard Hydf
Drainage Area (total) 736 _Ac. 115 Sq.Mi. Rainfall |
(uncontrolled) 736 Ac.___£/5 Sq.Mi. Runoff
Time of Concentration 0.8 Hours Peak Infli{
Soil Cover Complex Number vN7/ For A.M.C. II Maximum D
Sediment Capacity Available 575 Ac.Ft. below Elev.27Z54 Maximum W|
Total Sediment Capacity Available é0.0 Ac.Ft.
Capacity Equivalents (Vol.) o098 in.
Retarding Capacity Provided 398.0 Ac.Ft.
Capacity Equivalents (Vol.) __ &6.49  In.
;R Water Supply Provided “Aome  ~ Ac.Ft.-lIdentify Uses 1010
Principal Spillway: ®
Maximum Capacity +t+ew—staged 59 c.f.s. E
Maximum Capacity (high stage) — c.f.s. % 990
10 Day Drawdown Elev. 975 @ o
Erergency Spillway: -
Percent Chance Use__ 7/ _ Storm Duration_ & #ou” 970 &
Type egetated Lorrh "n" Value Used 004 '_
Emergency Spillway Hydrograph for Class c” Structures
Rainfall /200 in.
Runoff E.19 in. 9539
Peak Inflow__J/7¢ c.f.s.
. Maximum Discharge - Emergency Spiliway_#¥Z2 c.f.s.
. Maximum Water Surface Elev. 7728
Velocity of Flow (Ve) 7/ f.p.s. Supplementar

Special Desi
Supplementary Data and Special Design Features:

Principal Sprilway Crestf Flev. =775¢6

Emergency Spillway Crestblev. =9962

Emergency Sor/lway Boflom Width =100’

Settted Top of Do Elev. =/003.2

Herght x Storage = 372 x 458 = /7038
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STRUCTURE DATA

Freeboard Hydrograph for Class ~€" Structures

Rainfall ~28.80 in.
Runoff 2L 4/ in.
Peak Inflow 92/9 c.f.s.
Maximum Discharge - Emergency Spillway___57/5 c.f.s.
75.6 Maximum Water Surface Elev. 1003.0
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ENGINEER'S REPORT

SITE E-1 LOST CRELX

1. STREAM CHANNEL - Stripping and foundation preparation ard core trench
excavation should eliminate all tlic streem channel cleanout needeé.

2. DEPTH OF CORE ~ Pecormend that the core trench be as shallow as possible
to insure a safz2 dam.

3. UNDESIRABLE MATERTAL - There appears to be no large amount of undesirable
material in the foundation aree except for a minor concrete structure

and silty maturial located in the spring area downstream from tha
centerline of the dam.

yyor

4. MATERALS - Excavation from the core and emergency spillway may be used
for fill material. Rock was encountered above grade in the upper exit
section of the cmergency spillway. Sufficient borrow material can be
ohtained by excavating the top of the h1ill upstream from the emergency
spilivay, 2 to 3 reet deep on the right side of the stream channel in
the permenent pocl area and approximately 6 to 1 slopes along the right
abutnent from Grid "C" to the cm2rgency spillway.

5. CONDUIT - Due to class of structure the conduit will ke reinforcad
30 inch concrete wvipe, Two locations ware drilled out during site
investigation and vere considered very comnarakle, Recommend the

~ . original locaticn ke selected.

6. DRAINAGE = -Tiaoimi=d Lan—Looolii@leti s — e linge—is Foarrtce—atad He—aoross
0w S 0om= bl ¢ b B Lo Y GRes . Request laboratorv recoamendations
{ as to the type and loceticns of drains neceded for a safe dan,

. 7. Recommend that fill placement contiols be cixmes-€=commaciion.ox-
i Class A conmeacilion with controls on the minus 3/4" fraction.

—

' )

"’. : / /A

:.{,’r‘(/
2 2
P

Ve
ot

- i :
I / .(1(31

2, Green, Project Engineerx
temker 11, 1975
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Report and Recommendatiorns from the State Design
Engineer and the Fngineering Specialist for Soil Mechanics

Site E-1, lost Creek Watershed
Southwest RC&D, lissouri

The Operations Geologist requested our assistance because of the Tripoli
in the foundation and the water supply spring,

The tripoli found in Missouri is a form of weathered chert, This was
easily seen when the material was inspected at the site. This formation
is not high qualityv tripoli and is not extensive, It occurs as a pocket
under the principal spillway. The material is solid and will not consoli-
date or weather further, The top few feet are permeable (about 5 fpd)

but this will not be a problem from either a construction or stability
standpoint. Our conclusion is that the tripoli will not affect the
structure and should be treated as ordinary bedrock,

The landowner had the following clause written into the easement he
signed. "If within 5 years following the completion of the works of
iwprovement, the flow of the natural spring, located between the fill
site and the dwelling location on the farm, is terminated cr substan-
tially reduced due to the installation of the works of improvement; a
well will be provided by the local organization." This spring scems

to be originating in a gravelly pocket which could be an old stream
channel. This gravel material contacts the bedrock and lies in a
shallow depression in the limestone surface., Two drill holes, cne on
the € of the dam and one on the & of the drain borings, contacted the
gravelly layer. Both of these holes caused the spring to become muddy.
o other holes found the gravelly layer or muddied the spring. The
water table at this site is quite high, 3 to 4 fcet below the ground.
We feel that a cutoff to waterline in the CL or GC material will be
sufficient on this site, 7This will leave the gravelly laver intact

to feed the spring and the spring may not even be effected by construc-
ticn activities. 7The high water table is indicative of a very good
chance for 2 fulil pool. Ve walkad the stream channel and could find no
fndication that the stream chaniel was in any way connected to the
equifer that feeds the spring.

Borrowing should be limited in the poul area to preserve a blanket over
the bedrock. The foundation underlying the site is about 12 feet deep
acress the floodplain., There is 2 to 4 [eer of ML over 6 to 8 feal of
gravelly, cherty, CL or GC. At the soil-bedrock iantecface there Is a
531l amount cof weathered bedrock. We obtained one undizturbed sample
fron the lower part of ihie ML stratus., The CL stratum was just to rocky
to sanple with a chelby tube, The foundation appears to bte very good
with adequate strength for a class c dam,
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Foundation drainage will not be required on this site, in fact, a
foundation drain may encourage flow under the dam. An embankment drain
will probably be needed to meet class c stability requirements.

We are of the opinion that the problems mentioned above are not serious.
! The other springs mentioned in the geclogist report are not hazardous to
! the dam. The spring upstream from & station 3+37 is a wet, marshy area
- with no open flow. The spring at the base of the left abutaent feeds
directly into the stream channel and its flow was quite small, An
extension of the embankment drain could intercept this flow and outlet
in the stream channel below the dam.

The embankment will be a homogenecus fill consisting of gravelly CL
from the borrow area on the right abutment. The CL has a rock content
. which varies between 10 to 40%. The red, waxy CL occuring just above
' the bedrock should be placed in the interior of the dam, preferably
below the phreatic line. There will be ML borrowed from the pool area
and placed as a shell section for vegetation,

-3 .

) A N .7 -~ . ;o
PRGN ,/ Lo Nors t.(/_l/ ﬁ’&,c/zh,_ﬂ/}; 52,_(41‘;/
Neil H. Randall Michael M. Blaine

Head, Design Secticn Enginceving Speclalist
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Form SCS-376A
Sheet 1 ot _10 UNITED STATES DEPARTMENT OF AGRICULTURE

. SOIL CONSERVAVION SERVICE .
10-59 : t

~ q

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL
{ Sls - 9
state _Missourd County Newton ; %, N5 3¢ sec. 16,7125 R33N ; watershedLost Creek
Subwat'ershed e Fund class T Ub ;;%S_wgf]’ 1? Ste number E=1_____ site group T Stucture ctass ol
4
invesligated by ,Equipment used F@iling _1500_RD, _DP6C Cat., . Date __9=-9-75_
(signature and title) (Iype, size, make, modei, etc.)
: . SITE DATA

1.15 sq. mi., 736 acres.  Type of structure Compacted Earth Purpose M‘wﬁm_

Direction of valley trend (downstream) ___S0uth 2 Maximum height of fill 44 feet. Length ot fill 830 faet.
108,383

Drainage area size

Estimated volume of compacted fill required yards

STCRAGE ALLOCATION

Volume (ac. ft.) Surface Arez (acres) Depth at Dam (feet)
Sediment 60 10 12
Floodwate: 398 3L 317
{ SURFACE GEOLOGY AND PHYSIOGRAPHY
¢
Physiographic descnglion __ »_QZ ark Highland Topography Rol l_l'.jlg_ - Attitude of beds: Dip _SE___ Strike NE~CW __

{ Steepress of ahutments. Left _3.2_!;9_4905rcen1, Right 21

3 : Generai geology of site: __This site_is located upon _an cutcer op_of the Warsaw formatian aof the
' —Merarecian series and_is Mississippian_in age. Bedrack on the site_is hardness 4 to 5
__cherty limestone, hardness 5 chert_and clay snd hardness 1 to 2 very weathered tripolitic

percent. Width of ficodplain at centerhne of dam 345 feet

_chert,

) The 8ite_is approximately 1/8 mile west and on the upthrown.side-of the Senlea— —
:. fault system, This major _fault_trends NE and SY in a straight_line over_an approximate—

¢ _distance_of 8 to 10 niles. Minor faulting is present in the site arca,-howevery, jo————
. _faulting was. apparcnt uuder. _the G._dan aligument. —

.‘ —Lberty clay_aud chert is orpcovntored at challew deprhs on both abulwents overlying- —
' _hardness 4-5 limestone, Medium pedded hardness 4 cherty limestong and very weathexed
'. __hardncss 1-2 tripolitic chert is found at_an average depth of 13' to 14 through_the

3 __floodplain section, ... . .

¢ —— —_— — e e e —m——— o ——
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.
U. 5. DEPARTMFNT OF AGRICULTURE FORM SCS-3768 v
REV. 2-64 '

SOIL CONSERVATION SERVICE
sueer_2__ or 10

DETAILED GEOLOGIC INVESTIGATION OF CAM SITES

rEATURE £ Dam
(CENTERLINE OF DAM, PRINCIPAL SPILLWAY. EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE

OF STRUCTURE, EORROW AREA, RESERVOIR BASIN, £TC.)

DRILLING PROGRAM
NUMEER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION  SAMPLING (STATE TYPE) LARGE SMALL
- Failing 1500 RD 15 2 1 (3" Shelby) —-— 3
1 1 (sack cores)
TOTAL 15 2 2 - 3
* SUMMARY OF FINDINGS

(INCLUDE ONLY FACTUAL DATA)
Soils developed above bedrock in the floodplain arcas are a slightly clavey gravelly

siit (ML) horizon overlying a gravelly to very gravelly clay (CL) horizon. In some holes,

always directly on top of bedrock, a red-waxy slightly gravelly clay horizon was encounter-

ed. Avcerage depth of the water level on the & dam alignment is at an elevation of 960.0

ft. water was flowing in the channel at the time of the site investipation.
some show continuity.

The gravel lenses are generally lenticular and discontinuous but

! In boring #11 at station 4+50 ¥ dam the gravel zone encountered at 14 to 15 ft. is probably

-

an.aquifer for the spring located approximately 260 fect down stream.

Average depth of the water Jevel on the & dam alignment is at an elevation of

960.0 feet,
Chgrty clav and chort is encountered at shallow depths on both abutments, overlying

A poermeability test was conducted in boring #6 at station 0+77 @ dam.
Circulation was lost in the limestone in three

. limestone,

i - Permeability rates were moderately low.
3 .
_holes #13, #202 und #208 on the riyht abutment at approximate elevation of 981.0 to

98131.40.
_Redded, hardness & cnerty iimestone and verv weathcred hardress 1-2 tripolitic chert
—is found At _an_average depth of 13' 1o 14" thyough the f£loodplain section. Cores _were
—taker of the horduess 1=2 chert in bocipe #2 and £304,  Pressure premeability tests

_were taken in the very weathered chert in boring #2,. Permeability rates were moderately

bigh in rhe upper poriion and dugueesed vith deoth,
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‘U, S. DEPARTMENT OF AGRICULTURE . FORM SCS-37€8
! SOIL CONSERVATION SERVICE REV. 264
SHEET 3 orF ..lo__

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

Principal Spillwav (1490 ¢ pam)
(CENTERLINE OF DAM, PRINCIPAL SPH LWAY, EMERGENGY GPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
! OF STRUCTURE, BORROW AREA, FESERVOIR BASIN, ETC.)

DRILLING PROGRAM

FEATURE

NUMRER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
. EXPLORATION SAMPLING {STATL TYPE) LARGE SMALL
Failing 1500 RD S 1 1 sack cores
TOTAL 5 1 —_— 1

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

—  _MHardness 4-5_cherty limestope and or hardness 1~-2 verv weathered tripolitic
Boring {302

] ____chert is at an average depth of 10 feet along this alignment.

( ancanntered hardocss 4 liwestone at 18 feet depth. Very weathered tripolitic

ehert was encountercd ia borine £#304 at 9 feet to 32 feet depth. Diamond cores

___were taken of this material in the boring.
—_Average water table elevation_along this alignment is at 959.0 feet.
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U. S. DEPARTMENT OF AGRICULTURE : FORM SCS-3768
‘ 1 SOIL CONSERVATION SERVICE REV. 2-64

SHEEY __4._ OF 10
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

+EATURE Alternate Principal Spillway (2+60 ¢ Dam)

(CENTERLINE OF DAM, PRINCIFAL SPILLWAY, EMLRGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW ARLA, RESERVOIR BASIN, ETC.)

DRILLING PROGKAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE 1YPE) LARGE SMALL
) Failing 1500 RD 5 1 - 2 -
TOTAL 3 1 -~ 2 -

SUMMARY OFf FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Comparable and similar foundation materials are encountered along this alignment

as those discussed in the summary sheet on the original principal spillway @ station

{ 1450 & dam. :

An estimated additional 250 feet of channel excavation will be necessary if this

location is utilized.

. Water lovels aleng this alignment varied from an elevation of 961.0 feet to 941.0

' feet.
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+ U. S. DUPARTIIENT OF AGRICULTURE FORM SCS-3768
+ $OIL CONSERVATION SERVICE REV. 264 5 10
SHEET of
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
FEATURE_____ _Drain Borings
(CENTERLINE OF DAM, PRINCPAL SPILLWAY, EMERGENCY SFILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOk DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVCIR BASIN, ETC.)
DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN
EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURRED
. EXPLORATION  SAMPLING (STATE TYPE) LARGE SMALL
Failing 1500 RD 3 2 - -— 6
TOTAL 3 2 -- - 6

SUMMARY OF FINDINGS
(INCLUDL ONLY FACTUAL DATA)

— _Three (3) drain borings were drilled for correlation and control purposes.

__Generally very sinilar seil materials were found in rhese borings as those encountered
_alnng__t:mﬁL_daxm_a.lignman
-— . Average water table clevation in the drain borings was at 960.0 feet.
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FORM SCS5-3768
REV. 264

sHeeT 6 of 10

.
U. S. DEPARTMENT OF AGRICULTURE
' Y. SO CONSEKVATIOM SERVICE

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
FEATURE Springs

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGT
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, £TC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USFD NUMHER OF HO_LES UNDISTURBED DISTURBED
EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
o
'
TOTAL

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Numerous springs were present on this site, —

The spring located approximately 260 feet downstream from station 4420 € dam js

currently being used for house and parden needs. This spring reportedly has never

{ been dry in the 100 vear history of the landowner's family, VWhen boring #31 located

at_station 4+50 & dam was drilled the spring turned muddy. A clayey gravel zone sbove

bedrock is probably the aquifer for this spring. Water temperature was at 63° F,

i The spring in the draw to the right below the dam functions only during wet periods.

A spring is present at _approximatelv 25 feet upstream station 3+30 € dam which has

fed a breached shallow pond, below the discharge, The old dam is approximately 100
—feet downstream frow the spring, ahout 4 to 5 feet high and according to the landowner
was qons;ru_c__red in the year 1869,
— A spring was noted at the base of the left ahutment approximately 50 feet downstrean .
* __station 1400 ¢ dam, Water t empnmnum_autlis_swsmhmtmgﬁi_‘thﬁ___ :

—Site_ investigation.
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FORM SCS-3768
* SOW CONSERVATION SERVICE REV. 2-64
SHEET __7__ OF _10Q

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

U. S. DEPARTMENT OF AGRICULTURE

reature _ Stream Channel
(CENTERLINE OF DAM_ PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL., INVESTIGATIONS FOR DRAINAGE

OF STRUCTURE, BORROW AREA, KESERVOIR BASIN, ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
EXPLORATION  SAMPLING (STATE TYPE) LARGE SMALL
Failing 1500 RD 1 -
TOTAL 1 i == - -

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Sandy cherty gravel was on_the surface of the channel and extended to a depth of

3 feet,._.Underlying the surface gravel, from 3 to 7 feet depth was a gravelly clay

(CL), _From 7 to 8 feet, weathered _chert was encountercd on top of limestone bedrock. _

—and _cherty limestone was logged at 8 feet depth,
water at the time of the site investigation.

The stream was flowing clear 64°

The landowner reports the flow as being continuous except during the dry 1934 vear

_____thg_gham*_l,_wzls almost dry,

— Water was not present iu some channel sections upstream as the flow goes underground.
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U. S. DEPARTMENT OF AGRICULTURE FORM SCS-3768
. SOIL CONSERVATION SERVICE K REV. 2-64

SHEET_8 _orfr 10
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Emergency Spillway

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGFNCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, EIC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED
) EXPLORATION  SAMPLING (STATE TYPE) LARGE SMALL
D6C Cat 1 1 — 2 -
Failing 1500 RD 9 1 - 1 -
TOTAL 10 2 - 3 -

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Forebay and Control Section

A thip mantle of cherty silt (ML) overlies a brown-red very cherty clay (CL)

horizon., The second horizon extends to an averapge depth of 4 to 5 feet. Belcw the

—.brown chorty clay a red waxy _tenaceous_cherty clay (CL) is encountered, This horizon

——1s lese cherty with depth, The red-waxy clay extends to below proposed grade in this

area,

_ Upper Exit Area
——Hardness 4=-5 cherty Jimestope bedrock is encountered a few feet above proposed
—grade ip this area.

Barings #202 and #208 lost circulation while drilling,
—-However, no measurable voids were encountered.
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE REV. 2-6‘9 10
SHEET OF

FORM SCS-3768

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FeAluRE __ Borrow Arca
(CENTERLINE OF DAM, PRINCIFAL SPILLWAY, EMERGENCY SPILLWAY, THE SIREAM CHANNEL, INVESTIGATIONS FOR DRANAGE

OF STRUCTURE, EDRROW AREA, RESERVOIR BASIN, £TC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTUTBED
EXPLORATION  SAMPLING (STATE TYPE) LARGE SMALL

Failing 1500 RD 10 2 ~= 5 --
TOTAL 10 2 i 5 —

SUMMARY OF FINDINGS
(INCLUDE ON'Y FACTUAL DATA)

Three soil horizons generally comprise the matevials of the berrow., The surface

horizon_avaraging 3 to 4 feet in depth is a brown clavev silt (M or CL-ML). _The

second horizon is a brown-red gravelly clay (CL or CL=GC) that_exteads to_an _average

_depth of 7 to 8 feat, The third horizon is _a red waxy_slightly cherty clay (CL).

__This horizon directly overlies bedrock. Tn_the higher elevations, the second

horizon is_wore chorty, more plastic and redder in color., _

Two borings #101 _and #110 cncountered water at 6.9 feet and 5.5 feet respectively.

__Other borraw boxinps_were dry, However, the borrow holes in the floodplain_caved

between 5 and 9 _feet at 72 hours.
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¢ .~ U.S. DEPAKTMENT OF AGRICULTURE $CS-376C

SOIL CONSERVATION SERVICE REV. 2-64

SHEET 10 OF 10
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

WATERSHED SUBWATERSHED COUNTY STATZ

Lost Creek Newton Missouri

SITE NO. SITE GROUP STRUCTURE CLASS INVESTIGATED BY: (SIGNAYURE OF GEOLOGIST? DATE

E-1 I c P-9-75

INTERPRETATIONS AND CONCLUSIONS

¢ Dam - The recommended minimum cutoff trench depths should provide an adequate cutoff,
The tTrench will bottom on both abutments in cherty clay and through the floodplain
section in gravelly clay material. Some seepage may be expected in the gravelly

clay through the floodplain section; and if the cherty limestone is exposed on the
right abutment some highly permeable strata may be uncovered, It is not anticipatgd
that the very weathered tripolitic chert material encountered around station 2400 k-
dam will constitute any particular stability or construction problem,

Principal Spillwav - Location alignment and foundation are satisfactory, and the
location at station 1+90 ¢ dam is adequate. Trench depths should eliminate the
- ML, surface material found along this alignment,

Alternate Principal Spillwav - This alignment at station 2+60 ¢ dam is not recommended.
The foundation along the alignment is comparable to the original alignment and
additional channel excavation will be needed.

Drainage - Should be considered from the left to the right abutment,

f Stream Channel - 1 to 2 foot removal of the surface gravel at all sections is -
' suggested.
‘ " . . Chi i
! orrow - Ample materials are available within the suggested borrow limits tc construct
the dam, More plastic materials are found in the higher elevations; on the right
of Emergency Spillway arca and on the right flank of Grid "A", "B" and "C". i

Because of the water table and the advantages of a blanket cover it is suggested that:
borrowing be limited in the floodplain areas to a depth of 4 feet or less,

Emergency Spillwav - As presently designed an estimated 16,000 cu. vds. of excavation
will he needed from the Emergency Spillway arez. An estimated 500 cy. yds., of this
amount may be rock excavation., The rock excavation was cncountered above proposed
grade in thc upper exit arca. Modification of construction design could be coasidered.

X

byt b

Sheet 16 of Appendix B




SUBIN O
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File 1318
UNITED STATES CEPARTMENT CF AGRICULTURE

SCIL. CONSERVATION SERVICE - 0011 MGCIJHLFb Liboratory

800 "J" Strect, Lincoln, Nebraska 68508

ENG 13-18, Miccouri WF-08, ILost Creck, Site E-1 oA May 11, 1977
(Newton County) - oupnkgmkn{_~*‘ﬂ?"

James M. Dale
State Concervation Engincer
Soil Couccrvation Scrvice
Columbia, Miscouri
INTRODUCTTION

The slope stability ﬂnwlyeis of this site was originally reported without
considering ceismic focces. A telephone call from Mike Blaine was received
on May 5, 1977, Jequebtlng a seismic evaluation using a 0.C5G seismic Torce.

DISCUSSTION

The same shear parameters were uced for tre analysis as in the previous
analysis. Thie wochnun section at Stution 1430 vas reported to have a
factor of curcty of 1.50 with a 5C-fcot Jdownstream berm and a foundztion
drain. The 0.05G seimmic Torce applied to this failure condition rcduces
this factor or saf'ety to 1.32.

The floodplain seciion at Station 2+G5 was reported to have a facto: of

cafety of 1.5C with a 26-foot dowvnstrenm berm anl a drain.  This factor
will reduce to 1.32 with the szme scelemie Torce applied.

Prepared by:

e ) L /

s /S
RS A fo
Robort . 1ve /

Civil Ingincer
Reviewea and Approved by:

(‘ Lang ( \(,\/‘i‘ e Tvs

Iolw P. Dunndzn O
Head

ec: Mike Bluine, Colurbiz
Bugene J. Pope, TLircoln, NE
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UNITED STATES DEPARTMENT OF AGRICULTURE /l( e KT,
. . RET X o
SOIL CONSERVATION SERVICE -~ Soil Mechanicc Laboratory Sl e ;,%
800 "3" Street, Iincoln, lebraska 68308
SUBIECT: ENG 13-18, Missouri WF-C8, Iost Creek, Site E-1 DATE: September 27, 1976
(Ncwton County) - Supplenmental Report
TO: James M. Dale
State Congervation Engineer
Soil Conscrvation Sorvice
: Columbia, Misvouri
i ' This report supplements our coil engineering report dated February 29,
‘ 1976, and is prejpured in response to your letter of September 16, 1576. ;
In your letter you requested additional slope stability analyses based oa
- the following conditions:
1, Phreatic linc developed from the crest of the principal spillway
(el 975.6) ani cercssing into a drain located 75 fceet downstream
] fron centerline of dam.
2. Usc of BAVDOCKS3 =1iding block procedure with conlitions per trials
No. 13(down) und 21 (up) in the origiunl analysis.
3. Minimun cafety factors as contnined in Technicenl Releace €0.
[~ Forms O03-F13-357, concisting of three :thects, are attached. They centain
{ the cdoptel degisn datn and swnnarize the results or this additionzl
¢ ~ analycic ut bolh Lhe maximum and floodplwin scetione.
‘ Upetroam,  The analyeis inlicates thet a 22:1 slope above and a 3:1
. clope below 2 15~foot wide berm at elevaticn 97’5.6 has an adcquate 1
: - salcty factor for the asswucd conditions.
1
i : 4 Dovnctrooan,  The annlysis indicates that a 2}:1 slope above and below }
. @ 1L-Toot wide bora has an adocurte rafety factor for the assumed !
. conlitions, i
. ~ :‘1
) e« Tne above embankment cross-ccction does not consider the decsign requiremente H
© stipuluted in EVP Technical ilote-ENG-LI-20 (Rev. 1/74) for a hazarnd class
(c) Arm locztod in an carthquake design class 1 region.
Prepared by: Reviewed and Approved by:

) 2 (
-vS ;o y ,.// /) \
/ A 4 '/Mw : PN
/\ Lt A i eaedd 4G R B B A T
"l d —

Donalu li. 3aniborg Iorn P. buarigan L
Civil Engincer Head

Attactoents:  Form SCS-EdG-257, Swrmary - Slope Stability Aralysis, 3 theets

cc:  Busll MU F omeenng Iincoln. Ll
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SUBJECT:

TO:

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE - Geoil Machanicze Taboratory

800 "J" Street, Lincoln, Nebrasha G808
ENG 13-18, Micsouri WF-08, Iost Creck, Site E-1 DATE:  February 25, 1976
(Newton County)

James M. Dale

State Conrervation Engineer
Soil Concervetion Sorvice
Colurbia, Miscouri

ATTACHMENTS

Form SCS-FNG-354, Soil Mechanics laboratory Data, 2 sheets

. Form SCS8-FIUG-395A & 355B, Triaxinl Snear Tesct Data, 3 tests, T sheets
Forar SCS-1MG-352, Cowpaction and Penetration Resistance, 2 sheets

. Form SCS-ENG-357, Swmnary - Slope Stability Anslysis, 6 sheets
Figures 1 and 2, 2 cheets

VT~ IO -

INTRODUCTION

The proposed duan is a hazard class ¢ floodwater retarding structure. It
has a naximum height of awbeut M feet, 2 cerest Jength of about 830 feet,
and a dreinage sree of 1.15 sguare miles.

)
This site is located in earthquake design class . region. The geologic
report indicates thut there is minor faulting in the arces but none at the
dam site.

There are ceverul cprings at the site as pointed out in the geologic report.
Flow in onc cpring must be maintaiued per the cascment.

DISCUSSTON OF DATA

FOUNDATTON

A. Bedrock. Bedrock concists of wentherad chert overlying limestone.
Sce the geologic revort for Jetauils. AU the centerline of the dam,
bedrock lies below tne ground surface at depths ac follow:

1. Teft sbutmeat . o . . . . 211 feetb;
2. Flccdplain v e e e e e 10 0 20 Teety and
3. Rignt abutmert . . . . . 12 Lo 36 feet.

B. Soil Cla:zification.

1. Ieft abuteent, (Approximaic Station OQ0 w 2+00). o ssmples

vere ot reed Soil g Yosered as ML (;urfacc) with underlying
CL to toe wertwrred ehinrt.




James M. Dale - Iost Creek, Site E-1 2

2. TFloodpltin. (Approximnte Station 1400 to 4+50).. One core and
eight boyr zamplec were submitted to the laboratory. The surface
materizle ure lopmed as ML (2-4% feet thick) or CL, except in the
channcl vhere 3 feet of gravel were encountered. Underlying
material down to the bedrock is logged as CL and CL/GC, much of
which is gravelly to very gravelly.

The surfuce coils are represented by Samples T76W784A (306-1),
76W78) (601-1), und T6WTI2 (602-1). Fines vary from 77~100%,
LL's fronm 3i-L3, and PI's rrom 11-2k. All soils classify as CL's.

The unie¢rlying soils are reprecented by samples as follows:

Mewimus: -
Sarwle o, Dopth |USCS | LL/PI |Pinec|Sand {Gravel! Size
fadcr torv | rieti] (1) () | (D] (<€) (in)
76U8LR | 3¢6-2]  3-10 ] GC | W1/22 Lg 23 28
785 2-31 l-5.5{ cL | 36/14 & 12 3

166 2-2| 7-7.5| cL |39/18 | 72 | 24 k

W N~ W

90 | 601-2) 3-5 e |37/18 | v 19 3k 1%
‘a1 €01-3] $-10 | GgC | ko/20 37 22 by 15
798 602-2) L-7 | CL [35/16 | 68 | 13 19 13

Except for core sample TOWT85, all of the alove samples arc bag
sanpleo,

3. Rieht Abndiment.  (Approximate Stotion W+50 1o 8+20).  Samples
PO ST (T5=1) and 76W788 (13-2) represent the near curface and
underlyirg coil to bedirock. These zamples classify as CH (LL = TC,
Pl = 41) und CL (LL = &5, FI = 22), recpectively. The former has
86t tince and 59 gruvel to 1-ineh eize, whercas the lotter has 507
fines and 12% gravel to l-inch size. Consictency of surfrce ML's
was logred pencrelly as mediwn, and underlying CL's as stiff.

Inboratory dispersion teste indicate that thece samples are nct
dispersed.

C. Dry Dencilic. 'fhe dry density of Sample TOWYES (2-1) from core
opuaing w..o . .03 glee.  Dry densitics or six sicar specimens ranged
frem 1.53 to 1.65 ¢'ce. The soiie reprocented by this cample generally
have redium to ctity covsictoeney accordiing to ihe logs.

The surface MI'o were not suupled; lors genereily deseribe the consirctenty
oo mediwa,
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D.

Permeability and YWater T+ble. No laboratory permeability tests were
madc.  The scolugic roport states that a ficld test in TH 6 (left
abutment) indicoted moderately low pemmeability values in the 12-36 foot
depth interval.

Circulation wne lort in TH 13 at elevaticn 981, TH 202 at elevation 98k,
and TH 208 at clevation U95~-all holes beoing in the right abutment and
emergency cpillwey arcee.  These losces were at clevations above the
permanent pool (el. 975.6). Also, circulation was lost in TH 306 at
elevation 038 approximutely: this hole is 175 feet downstream from

the downstrocom toe of the ewbankment.

In the crocs section represented by TH 309, 306, 310, 307, and 308
(Station 2+60 € dam), the groundwater level ranges froa b to 6 feet
below the grow:l curface betveen TH 300 and 307. Lo groundwates is
indicated in TH 308 to a depth of 20 iecct at which depth circulation
was Jost, as pointed out in the preceding parsgruph.

In the cross cection reprecented by TH 301, 303, 3Ck, and 302 (Station
1400 ¢ dam), the groundwnter level ranges at depths of U to 6 feet
(el. 961-956).

Grourdwater wis encountered in the lower portion of the right abutment
at c¢levation w63-68.

he geologict remorte four cprings ut or near the cite: one (percnnial)
about 250 feet downstreum irom € ctation 4+00: one to the rizhi of the
creek downotroam (location not givcn); one 25 fect upstream from ¢
gtalion 3t30; unl onc 0 fect Jownstream from ¢ ctution 1+00. The ceo~
logic revort inlicates that the aguirer that fecds the perennial zpring
lies at about (levation 951 in TH 11, Fifteen minutecs wfter drilling
TH 11 the water in the cpring turned mddy. Ho coomunicution bhetieen
olhcr teot hioles and the cpring is inticated in the geologic report.

Conrolidation. A consolidation test was not made. The unit consoli-
dation ¢r uk‘ lower dencity portion of Scmple 76UWTS5 (2- 1) iz ectimated
at about 3.9 anl the higher density portion at abeout 2. ),a. These
estimites arc Lusad on dnta Trom the triaxial tceots and un embarxment
lond of & kof (LO-Toot embuniient). An 8-value of 0.L foot can bo used
for pipe eclonytion ealeuiations; thic value ic lul"cﬁ on 11 fecet of
compressible finc-grainad material like Sanple o Actuz)ly much
ol the foundntion iz logged as graveliy to very bl'vklly, co data f{ron
Sample TOWTES ic probuatly not veprosenintive,

.
il

Shcar Strenesty. Tt is impocsible to obtain three triaxial shear speci-
rens at e ook level from o 2 T/8-inch dinacter oomple. Two tectc,
us deserited below, were neade on Sremple (6WTE, (2-1). Both teste verc
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the consclidatced undrained type with measurements of shcaring pore
pressures.  Specimens were 1. inch in diameter. Near-saturation
was obtained o3 indieated by the B parumeters wihich ranged from 0.G5
to 0.99. See Forms SCS-FNG-355A and -355B attached.

Data from the first tect (T-l) vere interpreted as follows: total

stress @ = 14.5°, ¢ = 250 pef'; and effective cirecs O = 32°, © = 175 psf.
Duc to variations in spreimen dry dencitics and the total stress Mohr
circles, plus the need for wide bewme as diccucced in the slope

stability scctlion, a second test was made.

Data from the sccond test (T-2) were interpreted as follows: total
stress @ = 16°, ¢ = 800 psf; and effective stress @ = 32°, T = 175 psf.
Total stress chear parameters in test T-2 are higher, ecpecially
cohesion, than values in test T-1. However, effcctive siress chear
parameters are the samwe in both tests.

The six total stress Mohr Circles from the two teste are plotted on
Form SCS-KNG-355A marked "Composite T-1 and T-2." The Mohr envelope
for Tour circles indicates ¢ = 18°, ¢ = 725 pcr with specimen dry
deneities ranging from 1.59-1.65 g/cc. The Mohr envelope for the
other two cirvzles indicates U = 14.5°, ¢ = 250 psf with specimen dry
densities of 1.53 and 1.5k ¢lce.

Thus, these tests appear to indicate a range in CU shear strenglh for
lower und higher dry dencgitics or for ditferent materisls.

FMRAUKMENT

A.

Clascification. TFive large-bap camples were received. large-hag
sample 104-2, (=13 foot depth, wac not roceivedi. Borrow will be
obtained 'rom the cnergency opilluuy cxcavaticn and uphill from it,
floodyplain in pool area, and upstream side of right abutment in rocl
area. lNo quantities were given. Sece Torm CCS-EiiG-354 and Figure 1
for gradation and Attcrberg limits information.

Emergency cpilivay materials are reprocented by Samples 76WT9h (201-1)
and T6W795 (201-2). These sumples classity ¢s GP-GM and GC, have P1's
of 5 and 2h, contain 14 and 25% cobbics, unt heve 445 und 435 finer
than the 3/b=inch sieve, rocpectively.  Sumple 76”79h (201-1) hoo only
T fincs. These canples did not contuin the waxy red clay as was
inrdicated in logs of come or the other tect holew in the emergoncy
spiliway.

Floodpluin waterinls ure revresented by Samples TGW(96 (101-2) ard
76w 7 (101-3).  They elascify nz 3C =3 CH, hove PI'z of 16 and 32,
have Wb anl 5775 fines, and huve 9% and 966 finer than the 3/b-inch
sieve, respoctively.  Sample 7OW77 wlmost cinveifics al a OO or GC
and vay cortoin come vexy rid oley cinee the Tivec ave nichly nlectic,

Growniwui © b o Lime of investization wio suoub 57 Feeo below L
grounld curincee.
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Upstream right abutirent materials are represented by Sample T6W758
(10%-1). 1t classifics as a CL (almost &« 8C), has a PI of 16, 51%
fines, and 100% riner than the 3/4-inch sieve.

The three sumploc from the pocl arca are considercbly finer than the
emergency «pillwey sumples. (Sce Figure 1 .)  The spillway amplcs
contain from 596 b/z sizes, including cobbles, lurger than the 3, 'b~inch
sieve.

B. Comp°cted Moisture-Dencity and Relative Density. Two compaction tests
(ASTI D-0u&) anld ore relative density toot were performed. See attached
Forme SCS5-ENG-352 tfor compaction test results. The relative density
test was made due to the emall amount of Tines in TOWTYL ard inability
to perform a standard compaction test. A swwrary of testi and Tield
data follows:

Sample | Sti. Corpnrciion (D-G:8) |Relotive Density
- Sample Ho. Dzpth  [rrection|letnod [M=x. 7 ¢ o |Min. rgliax. 73
Tioocry | vicldl  ({t) Tesled (per) 1(¢5) | (pef) | (pef)

76%i~
7ol 201-1} 0.5-h.5 | -1}" - -- -- | 831 [109.4

706 | 101-2; 3-8 -3/b" C 112.5 [1h.0 -- --
198 10h-2)  2-7 -#l A 111.¢ [16.0 - .-

The moisture-density curve for Sunple T7OWTU6 peaks abruptly, indicating
! relatively narrow moisture limits for compzetion control.

! ‘ Bulk dry densities of plus No. I materinls in the preceiling table varied
{ frem 128.5 to ]36.7 pef. Absorpticn ol the cume rrections varied from !
5.7% to 9.3%. Sce attached Forms SCS-1NG-35 L,

C. Pcrmrability and Con"o77dqt on. No tests were performed. Permeability
N Of fmitiriiie 1ike (Garib through 198 should be lew ot lencitice 2 5%
: ASTH D-6i8. Using duta {'rom the triaxial sheur tost on 7OW796, unit
concolidation of the embankment materials at maxirom {111 height,
compacted to 954 or more ASIM D-G38, i cetinate i 2t 0.01 ft Tt.

Shear Streisbh. A courolidats g undrained Lriaxinl tert with weasure-
ment of :hnéFTnm pore vrescurcs vac mode on tne nirugs Ho. L Traction
of Sample 7GUPGG (101-2).  Lproiscns veeo Lhoinsh in dinmeter; they
were ccnpvctoi to 454 of ASTHM =538 at welding moisture of 17.8%. See
Forms SCS-FNG-355A ani =355 aitached.  Yhe B pzrametoers 0f,0.9h to
0.98 irndicute thiat ncar soturstion was obizined by buckpressuring.
Sheer pryamstere oo {follows were invarproetad frop oot rocults: total
strecs O = 14°, ¢ ¢ 1,125 pei; offective stress ¢ - 2%, © = U5 por,
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SINPE STABILITY ANALYSES

Slope stability analyses were made at two sections: maximun € station 1+30
and {loodplain ¢ stotion 2465. Two circular arc and one sliding block
prccedures vere uccd-~the latter becouse the thickness of foundation soil

1 is relatively thin. Two seils of foundation shear parameters, as discucsed
under "foundation chear strength,” were used. Sce attached Forms SCS-FIG-257
for a suwary. A discussion of ihe results Ifollows:

1. Maxizur Scction (Station 1+30 ¢ dam).

a. Sheur purameterc (foundation O = 14.5°, ¢ = 250 psf; embankment
T - 297, T = 475 psr).

(1) Uprtream slope:  full drawdown from clevation 996.2.
Keatiree GO-100t berm at elevation 975.6 with 3:1 slope below
bern ond 20 clope ubove to obtain a ciafety factor of 1.35.
(See trial No. 12 on cummary Torm 357.)

. (2) Dowvnstrenm clcpe:  stendy seepage from elevation 996.2 and W
drin #t 2 = .0 b, Reguires $0-foot berm at elevation 973.3
with ?ﬂ:l slopes above and below the Lerm to obtain o safety
fuctor of 1.50. (Sec trial No. 15.)

b. Shear virameters (foundation ¢ = 18°, ¢ = 725 psf; cmbankment
o F o T pet)
U 'ty C 'H opot).

p (1) Up:trenm clope:  full drawdcwn from elevution 996.2.
Requizen 15-100t bom 2t elevation ©75.6 with 25:1 side slopes
above und below the berm.  (Sce trial No. 11A.) !

: . (2) Downztream clone:  stecdy seepege from elevation 996.2 and |

driiin at ¢ - U.6 L. Keguires 10-foot berm at elevation 973.3

i with 22:1 side clopes sbove and below the berm. (See trial
No. 13B.)

% * 2. TFlooiplain Section (Ctation 2+65 ¢ dam).

a. Shear purumcters (foundation § = 14.5°, ¢ = 250 psf; ewmbankment
T=27, ¢ k5 pan).

(1) Upcteenm slove:  full deawdown from elevition 496.2.
Feouivo s 30-tcot berin at ¢lovation a5 .6 with 3:1 clope below
bom end 2;:] 2lope «hove the berm Lo cvtain a safety factor
of 1.35. (Scc trial Ho. 17.) ‘ ;

ST T S g 3 T Y

‘f .

»
]
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(2) Downsirenm slope: steady secepage from elevation 996.2 and
dmin at ¢ = 0.6 b. Requires 35-foot berm at elevation 973.3
with 2,:2 side slopes above and below the berm. {See trial
No. 20.)

b. Shear parameters (foundation @ = 18°, ¢ = 725 psf; embankrent
§ =% ¢ - N5 psr).

No analyres were run, but safety factors will be adeguate in
view of thc analyses in paragraph 1 b (1) and 1 b (2) above.

The low sheur strength in the foundation (triaxial test T-1) nccessitates
(1) wider upstream und downstream berms, and (2) Tlattening of the upstream

slope belov the bcim in comparison with the valucs proposcd on Form SCS-256.

SFEPAGE ANALYSTS

Due to lack of sufficient data, a seepoge analysis has not veen made.
Nothing was _iven in the geolopgic report on origin of Toundztion soils, but
we assume that some ailuvial waterial ic precent ulong with the residuzl
soils. 1oge indicute zones o very gravelly soil but do not indicate
whether clcan or highity pemeeatlie ayere of cend gouvel exist. It is not
unrcasontble, puarticularly i come coils are aliuviel, that highly perrecable
layerc exisi. fThe perennicl cpring ic evidence thau comewhere in the
founintion therc iz a continuous layer{c) of relatively high permeability
beneatlh the propored Auzm.

if a highly perucuble layer(s) occurs at a relatively shallow depth in

the founiation orv abuts:nte, the recervoir head could cauce high uplift
pressurc beneath the ML/CL blanket at or nexr the dounstream toe of the
cmbanknont.  For example, a low fuctor of cafetly against heaving et the

tece is indicated vhen the tolloving assumptions are wmade: head = 33 reet;
blankel thicknece = 10 teetl; aquirer thicknece = 2 Teet: aguifer to blanket
permcabiility ratio = 1,000; anl buoyunt blanket. These are reasonable
assumptions.

SETTLEMENT ANALYSIS

A settlement analysis wus not nade due to lack of sufficient data.

FIMATIONS

]
2
5
=
=
v N
et
=
=
3
(&)
15

A. Sile Premarmtion. I is sugrested that (1) the gravsel and otner highly
prramcuble ratairial in Lhe procent chanacl be removed {rom the cutolfl w
the upstream toc, and (2) the cteep «lope in the lower yortion of the
left abutreprt e 1attaned Lo 1:1 or Llutter. MNommal siripping opera-
tions chouls tvrove undecirablc naterial from the mzrohy area jusi
upstrean Fron CLition 2400 & danm,

Sheet 25 of Appendix B




James M. Dale - Tost Creek, Site E-1 8 ;
B. Cutorr. A purtianl cutoff thirough the surface ML anda CL above the

vater table in the frloodplain is probably wdeauate, as recommended

in the engince:r's report. This should not interfere with the down-
stream cpring. We are not surc what etiect, if any, the added weight
of the dam unil votential reduction in permeability of the aquifer will
have on flow to this epring. Due to the shallow cutoff, lack of founda-
tion druin, ond gravelly seams in the foundation, wet spots may develop

in the {loodplain downstrcam rrom the dam when the reserveoir level is ! |
raised. We do not know what bearing this may hove on the buildings E
immediately downectream from the dam. A shallow cutoff in the abutments ,
through the ML into the CL chould be adcquate. ]

Drainace. An crbankment drain is needed for slope stability. It is
suseected that this drain be located at ¢ = 0.6 b, It necd not exteni
into- the fouiiation. The volume of surfoace material like Sample 16V
(201-1) is not known. It appenrs that meterial like this sample can

be uced for the drain.  Surface Toundation materiuls like Sample 76W73LA
(306-1) have interacdiate PI values, so o filter such zg fine aggregste
ASIM €C-33 chould be plzeed between the drain materinl snd the foundation
rateriol.  Sce the sketeh in the upper loft-hand corner of Figure 2.

The borrow meterivles (other thun 7OWT8LA) have PI vilues greuter than
25. A filter 1c nol needed Ustween the embankment 2nil the drain
matesial uader thooe clrcwnstances. The deain chould extend up the
abutments to aboutbt elevation 97h.

As sugpected in the engirecr's report, the spring sbout 50 feet down-
stream f1om Station 1400 £ dam can be connected to the cmbankment drzin.

Principal Spillwny. The locution of the principal spillway normal to
Station ituC € o appears o be saticfuctory.  The vedrock drops off
consideribly below the lower balf of the downcireem slope, but the
embankment lond is deercacing, o unleciravle cettlement may not be a
problem. With the invert at the outlet end at clevation Y6l.2, it ap-
pears that 1ittle excavation @iter normal stiripping will be required.
Horizcntal ctrain s estimitcd @t about 0.003 1t 'rt. A 5 value of

30° is supgested for pipe Jowdineg caleulations.  Fill and buckTill
around the pipe can concict of material like 76W7 8 (10h-1) compacted
to Y5% ol staudard at a moisture content of optinur or greater.

Forbonknent Deciee . Volwneo of the vorious lorrow materials are not
knowr. atm citor table in the fleoldpluin is relatively high, thus
liwiting deptiy of vorrow., Ve concur with the enpincer's suggestion that
a £0il blindel ue et over the pedrock, porhaps 3-4 feet minimun thick-
ness.  HNo formel zoning o the cmbankment io preposcd.
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1.

Placement of Materinls., Hifh-plasticity soils should be placed in
the low~y poriion orf the conter of the enbarkment and in the in-
terior wpobream portion of the embankment. P acement or the waxy

red clay in the low center off the £4111 ma a problem since it

is gcncrwlly Tocitel at some d.pth in the boirrow profiles. Materials
like Sanple 70. s 197, and ]'u can be placed in the center or
upstream p01tvon o1 the embankment.

[

Material like ZOW/L (201-1), if not used in the drain, can be
placed in = do«n.t1>um toe cection. Material like 76W795 can be
placed in the lower portion oi' the downslrcum section above and
upstrean of 7OWTOM or, if cnough material is available, in the
entire downstream section.

Fill density of material like 7éW70k (201-1) and T6W7GS (201-2) can
be controllca by a methed specification. Conirol of {11l density
of materials lite TOWMG (101-2), 76W7s7 (101-3), and 76UTGE (10%-1)
can be on the minue 3, Y-inch or minus No. b T'riction per ASTM D-6906,
Methcic @ or A, recpootively. Placement rmoisture content shiould

be oplimuen or higher.

Slopes anl Reyme,  Tr is doubtful that wezk materials, as indiceted
Ly tricginl to.t T-1 (tne lover porticn of core (o”{( ?-]), cnn
be difrerentiated in the Tleldd.  Thus, wezk rateriala pxobvbly
cannol by repoved with uny Jdegree of certainty.  Two alternativers,
1ccd on precent campling and laboratory tosting, arc proposed.

Alternnte o, 1. Acowuning the weak foundation material is not
romoved, Lix I'ollowing embankment crosc veetion is cureested:
upstre om--(0-Toot wide berm ot elevation 475.0 with
below the borm and 2701 glope above; downcet m-=50-1tootl wide

berm at elevation 9773.3 with 2': elorno Stove und below the

berm and an embankieent droin at ¢ = 0.0 b.  The maximm section

is only alout 50 feot loug 2t centerline of dum. A 30-ioot up-
strecm and a 35-Tool downctream bem provide sufety {ctors of
1.21 and 1.42, resprctively; there berms pros fle adecuite salety
factors of 1.35 and 1.50 in the floodplain cecticn. The widtith of
the berms could be voried, i.e. use o prender widtn in the maxinum
section #nl & lesser width in the floodplsin ceetion.  Using the
weaker foundntion sirvcnsth In the anedysos mly Geem conservatlve

)

N

In view of the rouoibly ctrongyr ocrvavynlly cul very graovelly
material in the lower portion of the clay stratun; howvever, it
only taker u Lhin liycr o1 woe:k material o provide o plane for
sliding.

Aternate llo. 2. Assumning that the weak Toundation meterial i

«“

ronovGl, e ol lowing emhankmend. cronc gection ic rusgosteld:
i5-fool upstrcm borm ot clevation §(5.6, 10-foot dovaitream
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berm at elevation 973.3, 2;:1 slopes both sides,
ment drain beneath the downctream slope at ¢ = O,
the cross section proposed on Form SC5-356.

and an embank-
6 b. This is

Another alternative is to do more sampling of the foundation soils
and testing of undicturbed samples in an efrort to delineute weak
materials.

3. Overfill. An overfill allowance of one foot between ¢ Station 1+00
. and h+50 is cugerested to compensate for recidurl settlement after
completion of the embankment.

Prepared by:

BN . 4
../(/\ P { ’-/l‘/ //,‘ " ’: 2_".’/!/{" ,"'/’j

Donald M. Suniberg ;
Civil Engincer

Reviewed and Approved by:

./‘ "’]
e / .

e (_"'2. [N )\, [ NN N T -
Torn P. Dunnipon N
Head
Attachments
ce:

Joe A. Green, ML. Vernon (2)
Buell M. Fergucon, Lincoln, NE
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ENGTHREERTNG QRO oG T REPORT ON SCS E~1 LAFL SLVE
NEWTON COUNTY, MInSoiid

i

LOCAT L N: M, SWY, 1%, See. 16, T, 25 N., R, 35 W., Kacine OQuadrangle.

Dam was under corcstraction on D26 Octolxr Y970, Core trench had bLeen cut
into weathered residaal chert faulted and fractwrod, locally, pinnacles are
nassive Purlington limestone where exposed pavticnelarly in the emergency spill-
way. However, the abutments were wainly of stractavaed chert Lath as loose reck
fraguments and as tussive Chert ledges,

© Humerous springs were presont o in the valley tloor at and upstream of the
damt sites The valtey oo gaining valley.  Constraction procedures includod
the placement of dr inage facilities and collection ol water trom the springs
tor discharge downstrveam of the dam. Persons present Jduring the inspection
wore Meil Randall, Soil conscrvation Service, votumbia, Mo., and bon Hixson,

5011 Couscrvation Service, Lincoln, Nebraska.
A7

) o ,

. e / ,/N
\7 / -

Dr. /3, Hadley Williams, Chicf
Engineering Geology Scction

4 cGeology & Lared Survey
netober 27, 1974
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N APPENDIX C

HYDROLOGIC AND HYDRAULIC ANALYSIS

To determine the overtopping potential, flood routings were performed
by applying the Probable Maximum Proecipitation (PMP) to a synthetic unit
hydrograph to develop the inflow hydrograph. The inflow hydrograph was
F 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 Hydrologic Engineering Center, U.S.
Army Corps of Enginecrs, Davis, California.

- The PMP was determined from regional charts prepared by the National
Weather Service in “lydrometeorclogical Report No. 33." Reduction factors
were not applled. 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 dare shown in Table 1 (Sheet U4, Appendix C).

. The SCS curve pumber (CN) method was used in computing the infiltra-
tion losses for rainfali-runoff relationship. The CN values used, and
the result from the computer output, dre shown in Table 2 (Sheet 5,
Appendix C).

The reservoir routing was accomplished by using the Modified Puls
. Method. The hydraulic capacity of the spillwiay was used as dan outlet
coutrol in the routing. The hydraulic capacity of the spillway and the
storage capacity of the reservoir were defined by the elevation-surface
arca-storare-discharge relationships shown in Table 3 (Sheet 5, Appendix C).
.This dam has been designed for flood control purposes, and the water
| surtace elevation is miintained below the primary spillway invert ele-
‘ vition. To consider the effect of the reservoir storage, an antecedent
storm of 25 percent and 50 percent of the PMF was considered (assuming
the renervoir at the sedimentation pool elevation 975.6) to determine
the starting reservolr elevation for the routing ot 50 percent and 100
percent of the PMP respectively. The antecedent storms were assumed to
gccur four duys prior to their corresponding storm. Both antecedent

B

- storms will i1l the reservoir beyond the emergency spillway level, but
o at the cnd of the tour days, the level of the rescrvoir will reduce to
) elevation 75,6 since the primary spillway is unregulated.  Thus,
'i the final routing andlysis was accomplished considering the starting
f reservoitr level at elevation 975.6.

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 (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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TABLE 1

SYNTHETIC UNIT HYDROGRAPH

Parameters:

Drainage Area (A)
Length of Watercourse

(L)

Difference in elevation (H)

Time of concentration
Lag Time (Lg)

Time to peak (Tp)
Peak Discharge (Qp)
Duration (D)

Time (Min.)

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160

(Tc)

1.15 sq. miles
2,08 miles

180 feet

0.80 hours
0.48 hours
0.565 hours
985 c.f.s.

10 min.

(*) Discharge (cfs) (¥)

0
183
634
967
925
690
401
250
154

96
59
36
23
14

9

6

3

{*) From the computer output

FORMULA USED:

. o < ¢ 11.9 L3 )0.385
. - H
Lg = 0.6 Tc
Tp = D+ Lg
2
484 A.
o = A -

Excess Runoff = 1 inch

Sheet 4, Appendix C




. TABLE 2

RAINFALL~RUNOFF VALUES

Selected Storm Event Storm Duration Rainfall Runof f Loss
(Hours) {(Inches) (Inches) (Inches)
PMP 24 35.5 33.7 1.8

Additional Data:

1) Soil Conservation Service Soil Group B
2) Soil Conservation Service Runoff Curve CN = 86 (AMC III) for the PMF
3) Soil Conservation Service Runoff Curve CN = 71 (AMC II) for the
1 percent probability flood
4) Percentage of Drainage Basin Impervious 5 percent

TABLE 3
* ELEVATION, SURFACE AREA, STORAGE AND DISCHARGE RELATIONSHIPS
Lake
Elevation Surface Lake Storage Spillway
(feet-MSL) Area (acres) (acre-ft) Discharge (cfs)
960.0 0 0
{ * 975.6 9.5 60 0
d 980.0 11.3 106 26
’ 984.0 16.6 165 37
990.0 24.0 285 49
{ 996.4 31.5 465 59
i ‘ 1000.0 36.3 590 1564
| #% 1002.9 41.5 700 4918
1005.0 43.3 790 7970
1010.0 50.3 1020 —

e*Primary spillway crest elevation
**Top of dam elevation

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,

Sheet 5, Appendix C
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TABLE 4

SPILLWAYS RATING CURVE

Reservoir Primary Emergency Total
Elevation Spillwa Spillwa Discharge
975.16 0 0
980.0 26 26
984.0 37 37
. 990.0 49 49
996.4 59 0 59
996.9 60 56 116
997.4 61 188 249
997.9 61 374 435
998. 4 62 610 672
999.4 63 1250 1313
1000.4 65 2060 2125
1001.4 66 3080 3146
1002.4 67 4220 4287
* 1002.9 68 4850 4918
1003.4 69 5500 5569
1004.4 70 6980 7050
1005.4 71 8560 8631
1006.4 72 10300 10372

* Top of Dam Elevation

"METHOD USED:

1) Primary Spillway: Assuming orifice flow
C.A. (2 g.h)l/2
Discharge in c.f.s.

Discharge coefficient = 0.60

Opening area in ft2 (14" x 28")

Acceleration of gravity = 32.2 ft/sec

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

(L]

wouw

TR OoL0

2) Fmergency Spillway: Assuming open channel flow

Using charts from "UD Method of Reservoir Flood Routing," S.C.S.
Technical Release No. 35, February 1967.

Shect 6, Appendix C
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. TABLE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Depth
of Inflow Elevation Storage Qutflow (ft.)
PMF (CFS) (ft.-MSL) (AC.~FT.) (CFS) Over Top
of Dam
0 * 975.6 60 26
(0] ** 984.0 165 37
0.20 1756 997.1 488 157
©0.30 2634 998.9 550 967
0.40 3512 1000.4 604 2096
0.50 4390 1001.4 644 3166
0.60 5268 1002.2 674 4074
0.70 6147 **% 1002.9 699 4898 0
0.80 7025 1003.5 723 5658 0.6
. 0.90 7903 1003.9 745 6534 1.0
1.00 8781 1004.4 762 7507 1.5

The percentage of the PMF that will reach the top of the dam is 70 percent.

* Primary spillway crest elevation
%% Starting reservoir level used for routings
*** Top of dam elevation
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LIST OF PHOTOGRAPHS

Photo No. ' Description
1 Aerial View of Dam
2 Acrial View of Dam
3 Closeup of Project Plaque
4 View of Crest (Looking Last)
5 View of Upstream Cmbankment Face %

(Looking East)

6 View of Downstream Embankment Face
(Looking West)

7 View of Lake from Crest (Looking North)
8 View of Inlet Structure
i 9 View of Spillway Pipe Outlet (Looking
d Southeast)
10 View of Spillway Pipe Outlet (Looking
i . North)
11 View of Spillway Pipe Outlet (Looking
Southwest)
12 View of Downstream Channel (Looking
South)
713 View of Emergency Spillway (Looking
Northeast)
f 14 View of Emergency Spillway (Looking

Southeast)
15 Aerial View during Construction (August 1979)

16 Aerial View during Construction (August 1979)
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