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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

ASSESSMENT SUMMARY

Name of Dam Platte River Tributaries Dam 3-B
State Located Missouri
County Located Worth County
Stream Tributary to Platte River
Date of Inspection June 4, 1980

Platte River Tributaries Dam 3-B was inspected by an interdisciplinary
team of engineers from Hoskins-Western-Sonderegger, Inc.,/'The purpose of
the inspection was to make an assessment of the general conditions 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 developed with the help of
several Federal and State agencies, professional engineering organizations,
and private engineers.

Platte River Tributaries Dam 3-B has a height of thirty-two (32) feet
and a storage capacity at the minimum top elevation of the dam of forty-six
(46) acre-feet. In accordance with the guidelines, a small size dam has a
height greater than or equal to twenty-five (25) feet but less than forty (40)
feet and a storage capacity greater than or equal to fifty (50) acre-feet but
less than one thousand (1,000) acre-feet. The size classification is deter-
mined by either the storage capacity or height, whichever gives the larger size
category. Platte River Tributaries Dam 3-B is classified as a small size dam.

-In accordance with the guidelines and based on visual observation, the
dam is classified as having a high potential for damage and loss of life.
Failure would threaten life and property. The estimated damage zone extends
approximately one (1) mile downstream of the dam. Within the damage zone
are 24 dwellings located in the town of Sheridan 1hich is located between
three-tenths and six-tenths of a mile downstream from the dam.

Our inspection and evaluation indicates that the spillways meet the
criteria set forth in the recommended guidelines for a small dam having a
high hazard potential. Considering the small volume of water impounded, one-
half of the Probable Maximum Flood is the appropriate spillway design flood.
The spillways will pass the 100-year flood (1% probability flood - a flood
having a one percent chance of being exceeded in any year) without overtop-
ping the dam. The spillways will pass 65% of the Probable Maximum Flood
without overtopping the dam. The Probable Maximum Flood (PMF) is defined as
the flood that may be expected from the most severe combination of critical
meteorologic and hydrologic conditions that are reasonably possible in the
region.



Based on available design data and on the observations made during
the field inspection, no recommendation is made to modify the spillways
or to increase the height of the dam.

The following recommendations are made in regard to maintenance of the
dam:

a. Trees and brush should be removed from the upstream slope and
measures taken to prevent their recurrence. Removal of large
trees should be done under the guidance of a professional engineer
experienced in the design and construction of dams.

b. The activity and extent of the slides in the right bank of the
scour hole should be monitered. Measures to eliminate the ponding
of surface runoff in the area above the slide should facilitate
stabilization of the slide area.

c. Regular inspections of the structure should be continued with
the reports made a part of this project file.

Rey S. Ddck&er
E-3703

Gordon Jamison

Garol Umer
E-19246

Harold P. Hoskins, Chairman of the Board
Hoskins-Western-Sonderegger, Inc.
E-8696

ILL



LJ

I-

0)



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

PLATTE RIVER TRIBUTARIES DAM 3-B MO 11054
WORTH COUNTY, MISSOURI

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of Platte River Tributaries Dam 3-B
be made.

b. Purpose of Inspection. The purpose of the inspection was to make
an assessment of the general condition of the dam with respect to
safety, based upon available data and visual 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 fur-
nished by the Department of the Army, Office of the Chief of
Engineers, in "Recommended Guidelines for Safety Inspection of
Dams", Appendix D to "Report of the Chief of Engineers on the
National Program of Inspection of Dams," dated May, 1975, and
published by the Department of the Army, Office of the Chief of
Engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) The dam is an earth fill designed by the Soil Conservation
Service and constructed for flood control. It is about 32
feet in height and 350 feet in length. It has a storage
capacity at the minimum top elevation of the dam of 46 acre-
feet. It is located in the loess-till area of the north
western section of Missouri.

(2) The principal spillway is uncontrolled and consists of a
6' x 2' reinforced concrete drop inlet (riser) connected to
a 24-inch diameter reinforced concrete pipe which passes
through the embankment.

(3) An uncontrolled, vegetated earth spillway is cut through the
left abutment. It has a bottom width of 50 feet and side
slopes of IV on 3H.

-1-



b. Location. The dam is located in the extreme northwest section of
Worth County about 0.3 mile northwest of the town of Sheridan,
Missouri in the SE 1/4 Sec. 15, T66N, R33W.

c. Size Classification. Criteria for determining the size classifica-
tion of dams and impoundments are presented in the guidelines re-
ferenced in paragraph 1.1c above. This dam has a height of 32 feet
and a storage capacity at the minimum top elevation of the dam of 46
acre-feet. This dam is classified as a small dam. A small dam has
a height greater than or equal to 25 feet but less than 40 feet and
a storage capacity greater than or equal to fifty acre-feet but less
than 1,000 acre-feet. The size classification is determined by
either the storage capacity or height, whichever gives the larger
size category.

d. Hazard Classification. Guidelines for determining hazard classifi-
cation are presented in the same guidelines as referenced in para-
graph 1.1c above. Based on referenced guidelines and visual obser-
vation, this dam is in the High Hazard Classification. The estimated
damage zone extends about one mile downstream of the dam. Within
the damage zone are 24 dwellings located in the town of Sheridan
which is located between three-tenths and six-tenths of a mile down-
stream from the dam.

e. Ownership. The dam is located on property owned by Lucile Aldrich,
Sheridan, Missouri 64486. Inspection and maintenance is done by
the Worth County Soil Conservation District, Grant City, Missouri
64456.

f. Purpose of Dam. The dam was constructed for flood control.

g. Design and Construction History. The dam was investigated and
designed by the Soil Conservation Service, Columbia, Missouri. The
dam was constructed in 1961 with SCS personnel providing construction
control and inspection.

h. Normal Operating Procedure. There are no operating procedures for
this structure. The level of the lake is dependent upon precipita-
tion, infiltration, evaporation and the capacity of the uncontrolled
spillways.

1.3 PERTINENT DATA (SCS PLANS)

a. Drainage Area. 112 acres (0.175 square miles).

b. Discharge at Damsite.

(1) All discharges at the damsite are through an uncontrolled
6' x 2' reinforced concrete drop inlet which is connected to
a 24-inch reinforced concrete pipe conduit and through an
uncontrolled, vegetated earth emergency spillway.

-2-



(2) Estimated maximum flood at damsite -- unknown.

(3) The principal spillway capacity varies from 0 c.f.s..at ele-
vation 120.0 feet to 68 c.f.s. at the crest of the emergency
spillway (elevation 123.6 feet) to 73 c.f.s. at the minimum
top of dam (elevation 127.1 feet, field measurement).

(4) The emergency spillway capacity varies from 0 c.f.s. at its
crest (elevation 123.6 feet) to 970 c.f.s. at the minimum
top of dam (elevation 127.1 feet).

(5) Total spillway capacity at the minimum top of dam is 1,043
c.f.s. +.

c. Elevations (feet - assumed).

(1) Observed pool - 120

(2) Normal pool - 120

(3) Spillway crest (s)

Principal - 120

Emergency - 123.6

(4) Maximum experienced pool - Unknown

(5) Top of dam (minimum) - 127.1

d. Reservoir. Length (feet) of pool -

(1) At principal spillway crest - 500 +

(2) At emergency spillway crest - 650 +

(3) At top of dam (minimum) - 850 +

e. Storage (Acre-feet).

(1) Observed pool - 20.6

(2) Normal pool - 20.6

(3) Spillway crest (s)

Principal - 20.6

Emergency - 31.4

-3-
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(4) Maximum experienced pool - Unknown

(5) Top of dam (minimum) - 46.0

f. Reservoir Surface (Acres).

(1) Observed pool - 2.7

(2) Normal pool - 2.7

(3) Spillway crest (s).

Principal - 2.7

Emergency - 3.6

(4) Maximum experienced pool - Unknown

(5) Top of dam (minimum) - 4.8

g. Dam.

(1) Type - Homogeneous rolled earth fill

(2) Length - 350 feet +

(3) Height - 32 ft. + - measured

(4) Top width - 15 Ft.

(5) Side slopes.

(a) Downstream - IV on 2.5H (Plans) IV on 3+H (measured)
with 10 ft. berm at elevation 108.0

(b) Upstream - IV on 2.5H (Plans) 1V on 4.4H (measured
on exposed face) with 10 ft. berm at eleva-
tion 120.0.

(6) Zoning - None

(7) Impervious core - homogeneous section

(8) Cutoff - 8 ft. bottom width with 1V on 1H side slopes and
varying in depth from 3 to 10 ft.

(9) Grout curtain - None

(10) Wave protection - vegetated earth berm 10 ft. in width.

(11) Drains - None

-4-
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h. Diversion Channel and Regulating Tunnel. None

i. Spillway.

(1) Principal

(a) Type - a 6' x 2' uncontrolled, reinforced concrete drop
inlet (riser) equipped with an anti-vortex device
and a trash rack and connected to a 24-inch dia-
meter reinforced concrete conduit with 3 anti-
seep collars.

(b) Crest (invert) elevation - 120.0

Outlet - 99.0 (99.7 measured)

(c) Length - 130 ft.

(2) Emergency

(a) Type - Uncontrolled, vegetated earth spillway having a
bottom width of 50 feet and side slopes of 1V on
3H.

(b) Control section - Level section, 20 feet in length located
downstream from the centerline of the
dam.

(c) Crest elevation - 123.6

(d) Upstream Channel - Upstream channel is excavated 3 ft.
lower than the control section and has
an inverse grade into the reservoir.
The channel is vegetated.

(e) Downstream Channel - Downstream channel is excavated and/
or diked on slope of 8%. The channel
is vegetated.

j. Regulating Outlets. None

-5-J



SECTION 2 -ENGINEERING DATA

2.1 DESIGN

Design data were available for this dam from the SCS office in Grant
City, Missouri. Copies of the plans are included in Appendix C. The
geologic and soil mechanics reports were not available. However,
the geologic profiles are included in the plans, and basic soil mecha-
nics data with slope stability analyses were secured from the SCS Soil
Mechanics laboratory records in Lincoln, Nebraska. The Soil Mechanics
data are included as part of Appendix C.

2.2 CONSTRUCTION

No construction data were readily available. It was reported by SCS
personnel that the dam was constructed in 1961, that there were no
unusual problems, and that the dam was constructed according to the
construction specifications.

2.3 OPERATION

No data were available on spillway operation.

2.4 EVALUATION

a. Availability. All data in the Grant City SCS office and the
Lincoln Soil Mechanics Lab were readily available.

b. Adequacy. The plans and data supplied by SCS, and the field
surveys and visual observations presented herein are considered
adequate to support the conclusions of this report. Results
of stability analyses (with full phreatic line) are shown on
Plates C-19 and C-20. Although the safety factors reported for
the downstream slope are somewhat lower than generally accepted,
the analyses are considered adequate since the dam has been in
place for almost 20 years without any shear failures.

c. Validity. All available information and reports on construction
control are considered to be valid.

-6-



SECTION 3- VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of the Platte River Tributaries
Dam 3-B was made on June 4, 1980. Engineers from Hoskins-Western-
Sonderegger, Inc., Lincoln, Nebraska making the inspection were:
R. S. Decker, Geotechnical, Garold Ulmer and Gordon Jamison,
Hydrology and Hydraulics.

b. Dam.

(1) Geology and Soils (abutment and embankment). This dam is
located in the dissected till plains area of the Central
Lowlands Physiographic Region. Upland soils consist of
moderately thick deposits of CL loess (Grundy and Lagonda
Series). Abutment materials consist of loess overlying
Kansan age glacial till. Bedrock of the Shawnee Group,
Virgilian Series, Pennsylvanian System underlies the glacial
till at undetermined depths. Neither glacial till nor bed-
rock were exposed on the site or in the area. Materials in
the embankment consist of CL-CH soils borrowed from the
reservoir area and the abutments.

(2) Upstream Slope. The upstream slope is very well vegetated
with adapted grasses. A few small shrubs are growing near
the downstream edge of the berm. Measurements on the exposed
slope indicate that the slope is flatter than shown on the
plans in Appendix C. No deformations, rodent holes, slumps
or significant erosion were observed on the slope. Photo
No. 2 shows the upstream slope.

(3) Crest. The crest is well vegetated except for a few sparse
spots in the slightly used vehicular tracks. No cracks or
slumps were observed on the crest. The constructed crest
elevation was planned at 127.4 ft. Measurements indicate
that the crest elevation equals or exceeds this elevation
except at station 4+00 where it was 127.1 ft. Apparently,
settlement of the crest has not been as much as anticipated.
Photo No. 3 shows the crest.

(4) Downstream Slope. The downstream slope is very well vegetated
with adapted grasses. No deformations, slumps, slides,
rodent holes or seepage were observed on the slope, along
the toe or below the toe of the dam. There wasn't any sign
of seepage into the scour hole of the pipe spillway, which
is unusual. Measurements indicate that the downstream slope
is flatter than shown on the plans. Photo No. 4 shows the
downstream slope.

-7-



(5) Miscellaneous. The excellent vegetative cover and the nature
of the materials in the embankment indicate that this dam
could withstand considerable overtopping without serious
damage.

c. Appurtenant Structures.

(1) The principal spillway is uncontrolled. It consists of a
6' x 2' reinforced concrete drop inlet (riser) connected to
a 24-inch reinforced concrete pipe conduit passing through
the dam. No signs of deterioration were noted in the riser
or the outlet of the conduit. Measurements indicate that it
was constructed according to the plans. Photos 5, 6, 7, and
9 show the inlet and outlet of the principal spillway. Flow
through the spillway was estimated at 0.5 c.f.s. There is
a shear failure (circular arc) on the right side of the scour
hole. It is felt that this slide results from the accumulation
of surface runoff along the edge of the cultivated field along
the right (south) side of the spillway outlet. Photos 8 and 10
show the shear slide on the right side of the scour hole. No
seepage was observed into or around the scour hole. The reser-
voir level was at the crest of the spillway when inspected.

(2) The uncontrolled emergency spillway is cut through the left
abutment. The spillway is very well vegetated. No slumps,
slides or erosion was observed in the spillway. Measurements
indicate that it was constructed according to the plans.
There were no indications that the emergency spillway has
operated. Spillway flows should not endanger the embankment.
Photos 11 and 12 show the emergency spillway.

(3) Drawdown Facilities. There are no drawdown facilities for
this dam.

d. Reservoir Area. No significant erosion was observed around the
shoreline. The shoreline supports a lush growth of tules and
grasses. Photo No. 5 shows a portion of the reservoir.

e. Downstream Channel. The downstream channel appears to be stable.
It is overgrown witn trees and brush. Photo No. 8 shows the
channel.

3.2 EVALUATION

This dam appears to be in excellent condition with no observable po-
tential of failure. Safety factors against shear failure should be
significantly higher than reported since slopes are flatter than
shown in the plans. The flatter slopes do not appear to be the result
of settlement and spreading since the crest elevations are generally

-8-



as constructed and there were no observable deformations on the
slopes. Apparently, the slope design was modified during construc-

ation. There are no indications of any seepage on the downstream slope,
along the toe or in the abutment troughs. Slumps and slides on the
right side of the scour hole should be corrected, but they do not
impair the integrity of the dam.

-9-



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no controlled outlet works for this dam. The pool level is
controlled by rainfall, infiltration, evaporation, and the capacity
of the uncontrolled spillways.

4.2 MAINTENANCE OF DAM

The Worth County Soil Conservation District conducts regular inspections
of this structure. Maintenance of the structure appears to be very good.
Slides in the scour hole (stilling basin) should be stabilized, but they
do not pose any threat to the safety of the dam.

4.3 MAINTENANCE OF OPERATING FACILITIES

No operating facilities exist at this dam.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in effect for this dam.

4.5 EVALUATION

This dam is very well maintained. The few small trees and brush should
be removed from the upstream slope and the slides in the scour hole at
the downstream end of the principal spillway should be stabilized.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. Plans for this dam were obtained from the Grant City
SiConservation Service office.

b. Experience Data. The drainage area, reservoir surface area, and
elevation-storage data were obtained from the plans. The hydraulic
computations for the spillway and dam overtopping discharge ratings
were based on data collected in the field at the time of the field
inspection, and data obtained from the plans.

c. Visual Observations.

(1) The principal spillway riser weir and trash rack are in good
condition. There is some heavy grass growing over the weir
(see Photo No. 6) that could be cleaned off, but there is no
heavy debris. The sloughing on the right side of the outlet
stilling basin poses no problem at the present time but bears
watching for further developments.

(2) The emergency spillway is in very good shape and has an ex-
cellent grass cover.

(3) There are no drawdown facilities to evacuate the pool.

d. Overtopping Potential. The spillways are too small to pass the
probable maximum flood without overtopping. The spillways will
pass 65% of the probable maximum flood and the 1% probabilistic
flood without overtopping. The results of the routings through
the dam are tabulated in regards to the following conditions:

*Maximum Duration

Inflow Outflow Maximum Depth Over
Discharge Discharge Pool Over Dam Top

Frequency c.f.s. c.f.s. Elevation Feet Hours

1/2 PMF 960 800 126.5 0 ---
PMF 1920 1720 128.0 .9 .4

0.65 PMF 1240 1080 127.1 0 ---

* Minimum Top of Dam Elevation - 127.1

According to the recommended guidelines from the Department of the
Army, Office of the Chief of Engineers, this dam is classified as
having a high hazard rating and a small size. Therefore, the 1/2
PMF to PMF is the test for the adequacy of the dam and its spillway.

The estimated damage zone is described in Paragraph 1.2d in this
report.

-11-
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observation. This dam is in excellent condition and is
considered to be structurally stable. Measurements indicate that
the embankment slopes are flatter than shown on the plans. There
are no indications of seepage on the downstream side of the dam.
Minor deficiencies in maintenance, small trees and shrubs on the
upstream slope and slides on the right bank of the scour hole
could lead to problems if left uncontrolled;

b. Design and Construction Data. Design data and analyses and re-
ports on construction control are considered adequate to support
the conclusions in this report.

c. Operating Records. There are no controlled operating facilities
for this dam.

d. Post Construction Changes. The inspection team is not aware of any
post-construction changes.

e. Seismic Stability. This dam is located in Seismic Zone 1. An
earthquake of the magnitude predicted in this area is not expected
to cause structural failure of this dam.

-12-
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. This dam is considered to be structurally safe and
hydrologically adequate. The spillways will pass 65% of the
probable maximum flood without overtopping the dam and the
probable maximum flood will overtop the dam by 0.9 foot for
0.4 hour which should not result in significant damage to the
dam. Small trees and brush should be removed from the upstream
slope and measures taken to stabilize the slides in the right
bank of the scour hole.

b. Adequacy of Information. Information available on design of this
structure, visual observations, and 19 years of satisfactory
performance are considered adequate to support conclusions in
this report.

c. Urgency. There does not appear to be any urgency to accomplish
the remedial measures recommended in paragraph 7.2.

d.. Necessity for Further Investigations. Further investigations
are not considered necessary.

e. Seismic Stability. This dam is located in Seismic Zone 1. An
earthquake of this magnitude is not expected to be hazardous to
this dam.

7.2 REMEDIAL MEASURES

a. Alternatives.

(1) No modifications are considered necessary.

b. Operation and Maintenance Procedures.

(1) Trees and brush should be removed from the upstream slope
and measures taken to prevent their recurrence. Removal
of large trees should be done under the guidance of a pro-
fessional engineer experienced in the design and construc-
tion of dams.

(2) The activity and extent of the slides in the right bank of
the scour hole should be monitered. Measures to eliminate
the ponding of surface runoff in the area above the slide
should facilitate stabilization of the slide area.

(3) Regular inspections of the structure should be continued
with the reports made a part of this project file.
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PHOTO NO. 2 -UPSTREAM SLOPE FROM RIGHT END.

10

PHOTO NO. 3 -CREST FROM RIGHT END.
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PHO.: NO. 4 - DOWNSTREAM SLOPE FROM RIGHT END.

i i 0

PHOTO NO. 5 - VIEW UPSTREAM WITH PRINCIPAL SPILLWAY INLET IN
FOREGROUND.

PLATE B-3



PHOTO NO. 6 -PRINCIPAL SPILLWAY INLET FROM LEFT SIDE.

INLET.

PLATE B-4



PHOTO NO. 8 - OUTLET END OF PRINCIPAL SPILLWAY SHOWING SLUMP
ON RIGHT SIDE OF SCOUR HOLE.

PHOTO NO. 9 - VIEW OF OUTLET END OF PRINCIPAL SPILLWAY.
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PHOTO NO. 10 - SLUMP AREA ON RIGHT SIDE OF SCOUR HOLE.

N

PHOTO NO. 11 - VIEW UPSTREAM IN EMERGENCY SPILLWAY.

PLATE B-6



PHOTO NO. 12 - VIEW DOWNSTREAM IN EMERGENCY SPILLWAY.

-WI

PHOTO NO. 13 - VIEW LOOKING WEST (UPSTREAM). FOOTBRIDGE
CROSSES CHANNEL. (SEE PLATE A-i)

PLATE B-7
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PHOTO NO. 14 - VIEW LOOKING EAST, RIGHT BANK OF CHANNEL
AT LEFT CENTER (SEE PLATE A-i).

PHOTO NO. 15 - VIEW LOOKING EAST ALONG STREAM CHANNEL ON
RIGHT (SEE PLATE A-i).

PLATE B-8
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COTROLL.ED BI UNCOTROLLED (PlUABOL1C) FEET
11 VALUE IMANININGS)COI 0.0 f- A n-A n-.~A.. A.f& .n A~&-. -AL&

CHANNEL BOTTOM WIDTH (TRAPEZOIDAL) FEET 10 -____ -2 A

DATA SIDE SL.OPES (HRIZONTALIRTICAL, - RATIO - 3±. 4:1 3~- 1 .
TOP WIDTH IPARASOLIC0) FEET

- SLOPE OF CHANNEL FT/FT n - -,4 i i;lQ,7100,2
NO0TE COTROLLED AREA AND FLOW REFERS TO THE AREA ABOVE AND THlE DISCHARGE FROM A FLOOD DETENTION TYPE OF STRUCTURE.

THIS SPACE FOR PERTINEN4T DATA AND COMPUTATIONS NOT OTHERWISE SH4OWN

Jil~~fr/)waU ydrogreaph

z~aad~iL 'i" ~ J .? h,'-!F Z:-htQ,' /6 _J56,&, t 4



STRUCTURE HYDRAULICS

313

3 38

3.7 3

.9L 404

CHA.IE a YRULC

,7 14c, . _

_,l - .~4 ]I± _AI_ _ _ _ _ _

A'-_ 
_

_n.4l __

4AA ___ ___ ___

* A5~ _ __(6_2

K- -

LEEA 7GRAU IAT

Stutue 36. 5D4-'

L ~Pltto River Tribuf~vi*s W.,ehe PL.
Worfh Couirn S.C.. Msseuri

U S. DEPARTMENT OF M3GRICUL
a~z/gy &6'~eas zaZ-V4 th Am,6-4,0,1 .azzAmwSOIL CONSERVATION SERVICE

Sflu-----------------

t~bwnaen ft.~346 04/l.



'Vi- IT ,-17 -1 i 4 -1 --1-

I A i Il ! ,1I I_

Iii[Ez I~ir ' r ri

Al '1 1 1 1
11 

1 I

' -- --- 7 I- -

;j--it--_

- I

I AI..I I I - -I

~T I

Tj i

PL ATE C-19

~l



Ii :1 .. 
_

SI

1 14

IA

44

; F,

1 1

l1Td

.Oz

PLT C2
LA,. 

\



APPENDIX D
HYDRAULIC AND HYDROLOGIC DATA



Sz.

IL

4---

rzz

L4J

± "f~ld feMi!d% ;
QIJ

~jA T CLJ



POW M- A

c4

44

ID

qj q w~7

'I+ + I4Ju

~lj K

+. LU c

0.0

Zz + +~

PLATE. C-o'



APPENDIX D
HYDRAULIC AND HYDROLOGIC DATA



HYDROLOGIC COMPUTATIONS

1. The SCS dimensionless unit hydrograph and the systemized computer
program HEC-1 (Dam Safety Version), July 1978, prepared by the
Hydrologic Engineering Center, U.S. Corps of Engineers, Davis,
California, were used to develop the inflow hydrographs (See thisSection).

a. Twenty-four hour, one percent probabilistic rainfall for the dam
location was taken from the data for the rainfall station at
Maryville, MO. as supplied by the St. Louis District, Corps of
Engineers per their letter dated 4 March 1980. The twenty-four
hour probable maximum precipitation was taken from the-curves of
Hydrometeorological Report No. 33 and current Corps of Engineers
and St. Louis policy and guidance for hydraulics and hydrology.
Precipitation was distributed according to EM 1110-2-1411 (Section
4a).

b. Drainage area = 0.175 square miles (112 acres).

c. Time of concentration of runoff = 13.5 minutes(taken from the
SCS plans).

d. The antecedent storm conditions for the probable maximum precipi-
tation were heavy rainfall and low temperatures which occurred on
the previous 5 days (SCS AMC III). The antecedent storm conditions
for the one percent probabilistic precipitation were an average of
the conditions which have preceded the occurrence of the maximum
annual flood on numerous watersheds (SCS AMC II). The initial pool
elevation was assumed at the invert of the principal spillway.

e. The total twenty-four hour storm duration losses for the one per-
cent probabilistic storm were 2.87 inches. The total losses for
the PMF storm were 1.58 inches. These data are based on SCS run-
off curve No. 75 and No. 88 for antecedent moisture conditions
SCS AMC II and AMC III respectively. The watershed is composed
of primarily SCS soil groups B and D (Sharpsburg, Adair, and
Lagonda silty clay loam respectively) and consist of approximately
50% row crops on contour and 50% small grain.

f. Average soil loss rates = 0.0q inch per hour approximately (For
PMF storm, AMC III).

2. The combined discharge rating consisted of three components: the flow
through the principal spillway, the flow through the emergency spill-
way and the flow going over the top of the dam.

a. The principal spillway rating was developed by the SCS by using
the weir and full conduit flow equations.

PLATE D-1



(1) Weir Flow equation (Q=CLH1-5)
where C = weir coefficient = 3.4 (from SCS Engr. Memo 50)

L = effective weir length, ft. = 15.0
H = total head, ft.

(2) Full conduit flow equation

Q a 2gH
1 + Kr + Kp L

where a = cross-sectional area of pipe, ft2  3.14
H : total head, ft.
Kr : coefficient for riser = 0.65 (SCS plans)
Kp coefficient for pipe friction loss = 0.0124

(ES-42,SCS NEH, Section 5)
L : length of pipe, ft. = 130 (SCS plans)

b. The emergency spillway rating curve was developed by the SCS
using ES-124 (see plans)

c. The flows over the dam were determined by using the dam overtopping
analyses (irregular top of dam) within the HEC-1 (Dam Safety Version)
program.

3. Floods were routed through the reservoir using the HEC-I (Dam Safety
Version) program to determine the capabilities of the spillway and
dam embankment crest. The input, output and plotted hydrographs are
attached in this Section.
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