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DEPARTMENT OF THE ARMY
ST. LOUIS IISTUICT. CORPS IF 1UI1I|11S

210 TUCKER BOULEVARD. NORTH
ST. LOUI& MISSUIRI 53101

SUBJECT: Bear Creek Watershed Structure B-26 Phase I Inspection Report

This report presents the results of field inspection and evaluation
of the Bear Creek Watershed Structure B-26 Phase I Inspection Report
(MO 10981).

It was prepared under the National Program of Inspection of Non-
Federal Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

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

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

c. Dam failure significantly increases the hazard 'to loss of
life downstream.

SUBMITTED BY:
Chief, Engineering Division Date

APPROVED BY:
Colonel, CE, District Engineer Date
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I PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

ASSESSMENT SUMMARY

Name of Dam Bear Creek Watershed Structure B-26
State Located Missouri
County Located Scotland County
Stream Tributary to Bear Creek
Date of May 5, 1980

Inspection

Bear Creek Watershed Structure B-26 was inspectedy-.n interdis-
ciplinary team of engineers from Hoskins-Western-Sonderegger, IffnC.The
purpose of the inspection was to make an assessment of the general con-
ditions 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 e assessment were furnished by the De-
partment of the Army, Offi of the Chief of Engineers and developed
with the help of several ederal and State agencies, professional en-
gineering organization s, and private engineers.

Bear Creek Watershed Structure B-26 has a height of twenty-three
and one-half (23.5) feet and a storage capacity at the minimum top
elevation of the dam of two hundred and seventeen (217) acre-feet. In
accordance with the guidelines, a small size dam has a height greater
than or equal to twenty-five (25) feet hut 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 determined by either the storage capacity or height, whichever gives
the larger size category. Bear Creek Watershed Structure B-26 is
cla$sified as 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 mile downstream of the dam.
Within the damage zone are two house trailers, four or five commercial
buildings located in the town of Gorin, a bridge crossing for a main
line track of the Santa Fe Railroad, Highway A and Highway U.

Our inspection and evaluation indicates that the spillway does
not meet the criteria set forth in the recommended guidelines for a
small dam having a high hazard potential. Considering the volume of
water impounded and the downstream hazards, 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 change of being exceeded in any year) without overtopping
the dam. The spillways will pass 40% of the Probable Maximum Flood
without overtopping the dam. The Probable Maximum Flood (PMF) is de-
fined as the flood that may be expected from the most severe combina-
tion of critical meteorologic and hydrologic conditions that are rea-
sonably possible in the region.'\

Design data were available from the Soil Conservation Service
for this dam. Seepage and stability analyses presented in the Soil
Conservation reports are considered adequate for this structure.

The following remedial measure is recommended and should be per-
formed under the guidance of a professional engineer experienced in
the design and construction of dams:

The emergency spillway size and/or the height of dam should be
increased to pass 50% of the probable maximum flood without overtopping.

No other deficiencies were observed. The dam is maintained in
excellent condition.

Rey S. Ocker
E-3703

Gordon Jamison

Garold Ulmer
E-19246

Harold P. Hoskins, Chairman of the Board
Hoskins-Western-Sonderegger, Inc.
E-8696
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

BEAR CREEK WATERSHED STRUCTURE B-26-MO 10981
SCOTLAND 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 Bear Creek Watershed Structure B-26
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 inspec-
tion, 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, 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 approximately 585 feet in length
and 23.5 feet in height. The maximum water storage at the
minimum top elevation of the dam is 217 acre-feet. It is
located in rolling hills which are mantled with a thin
cover of loessial soils and are underlain by fine grained
glacial till.

(2) The principal spillway is uncontrolled and consists of a
reinforced concrete drop inlet (riser) with a reinforced
concrete pipe conduit which is 24 inches in diameter.

(3) An uncontrolled vegetated earth emergency spillway is cut
through the glacial till abutment on the left end of the
dam.



(4) A 16-inch diameter reinforced concrete drawdown pipe
enters the base of the riser. The drawdown facility is
controlled by a rising stem slide gate.

(5) Pertinent physical data are given in paragraph 1.3 below.

b. Location. The dam is located in the southeast portion of
Scotland County, Missouri, as shown on Plate A-2. The dam is
shown on Plate A-i in the S 1/2 of Section 17, T64N, RIOW. The
lake formed behind the dam is shown in the S 1/2 of Section 17,
T64N, RIOW.

c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines
referenced in paragraph l.lc above. Bear Creek Watershed Struc-
ture B-26 has a height of 23.5 feet and a storage capacity at the
minimum top elevation of the dam of 217 acre-feet. This dam is
classified as a small size dam. A small size 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 50 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 classi-
fication are presented in the same guidelines as referenced in
paragraph l.lc above. Based on referenced guidelines and visual
observation, this dam is in the High Hazard Classification. The
estimated damage zone extends about one mile downstream from the
dam. Within the damage zone are two house trailers, 4 or 5 com-
mercial buildings located in the town of Gorin, a bridge cross-
ing for a main line track of the Santa Fe Railroad, Highway A
and Highway U.

e. Ownership. The dam is owned by the Soil and Water Conservation
Districts of Clark and Scotland Counties, Memphis, Missouri 63555
and by Amus Z. Martin, R.R. No. i, Gorin, Missouri 63543.

f. Purpose of Dam. The dam was constructed for flood prevention
and grade stabilization.

g. Design and Construction History. The damsite was investigated
and designed by the Soil Conservation Service, Columbia, Missouri
in 1975-76 and was constructed in 1977. The SCS provided tech-
nical assistance for supervision and inspection during construc-
tion of the dam and appurtenances. Portions of the SCS geologic
and soil mechanics reports and the construction plans are in-
cluded with this report as Appendix C.

h. Normal Operating Procedure. There are no established operating
proceduresfor this dam. However, Mr. Martin reported that he
opens the drawdown facility whenever the reservoir level exceeds
about elevation 109 (present lake level).

2



1.3 PERTINENT DATA

a. Drainage Area. 240 acres (0.375 square miles.)

b. Discharge At Damsite.

(1) All discharges at the damsite are through an uncontrolled
reinforced concrete drop inlet (riser) and an uncontrolled
vegetated earth spillway cut through the left abutment.

(2) Estimated maximum flood - unknown

(3) The principal spillway capacity varies from 0 c.f.s. at
elevation 114.0 feet to 63 c.f.s. at the crest of the
emergency spillway (elevation 116.7 feet) to 68 c.f.s. at
elevation 120.0 feet (minimum top of dam).

(4) The emergency spillway capacity varies from 0 c.f.s. at
its crest elevation 116.7 feet to 485 c.f.s. at elevation
120.0 feet (minimum top of dam).

(5) Total spillway capacity at the minimum top of dam is 553

c.f.s. +.

c. Elevations. (Assumed)

(1) Top of dam - 120.5 (minimum on right end = 120.0)
(2) Principal spillway crest - 114.0
(3) Emergency spillway crest - 116.7
(4) Observed and normal pool - 109.0
(5) Maximum experienced pool - 111.0+
(6) Streambed at centerline - 97.0+
(7) Maximum tailwater - 99.0

d. Reservoir. Length (feet) of pool.

(1) Principal spillway - 2,250+
(2) Emergency spillway - 2,360+
(3) Top of dam (minimum) - 2,700+

e. Storage (Acre-feet).

(1) Top of dam - 217+
(2) Emergency spillway crest - 146+
(3) Principal spillway crest - 99+
(4) Observed 2nd normal pool - 43-
(5) Maximum experienced pool - 62+

f. Reservoir Surface (Acres).

(1) Top of dam - 25+
(2) Emergency spillway crest - 18.4
(3) Principal spillway crest - 14.1

3



g. Dam.

(1) Type - Rolled earth fill
(2) Length - 585 feet+
(3) Height - 23.5 feeT+
(4) Top width - 12 feet
(5) Side slopes.

(a) Downstream lv on 2.5H (Plans) 1v on 2.75H
(measured)

(b) Upstream - lv on 2.5H with berm 10 feet in
width at elevation 114.0

(6) Zoning - Homogeneous earth fill.
(7) Impervious core - None, homogeneous section.
(8) Cutoff - 4 to 12 feet deep, 12 foot bottom width, side

slopes 1v on 1H.
(9) Grout curtain - none

(10) Wave protection - Vegetated upstream slope with a sacri-
ficial earth berm at elevation 114. The berm is 10 feet
wide and is well vegetated.

h. Diversion Channel and Regulating Tunnel. None

i. Spillway.

(1) Principal (uncontrolled)

(a) Type. Reinforced concrete drop inlet (riser) 2 feet
wide x 6 feet long with weir length of 12 feet. The
outlet conduit is 24-inch diameter reinforced concrete
pipe.

(b) Crest (invert) elevation - 114.0
Invert conduit entrance elevation - 101.0
Invert conduit outlet elevation - 99.0

(c) Length (conduit) = 96 feet

(2) Emergency

(a) Type - Vegetated earth, uncontrolled, cut through
left abutment, bottom width - 30 feet, side slopes =
lv on 3H.

(b) Control section - Vegetated earth, level section 30
feet in length, 30 foot bottom width, side slopes lv
on 3H.

(c) Crest elevation - 116.7 feet

4



(d) Upstream Channel - 100 feet long, 30 foot bottom
width, slopes 2%.

(e) Downstream Channel (exit channel) 150 feet + long,
30 foot bottom width, slope = 6% +.

j. Regulating Outlets. Reinforced concrete pipe. 16-inch dia-
meter, 40 feet in length with 14-inch diameter slide gate.

5



SECTION 2 - EIGINEERING DATA

2.1 DESIGN

Design data for this dam were supplied by the Soil Conservation

Service (SCS) and are included with this report as Appendix C.

2.2 CONSTRUCTION

The SCS provided technical supervision, inspection and quality
control for construction of this dam.

2.3 OPERATION

No data were available on spillway operation. It was reported by
Mr. Martin that neither the principal nor the emergency spillway
has operated since the dam was constructed. Mr. Martin maintains
the reservoir level at about elevation 109, some 5 feet below the
principal spillway crest. When reservoir levels exceed elevation
109 4, Mr. Martin operates the drawdown facility.

2.4 EVALUATION

a. Availability. The data included as Appendix C were readily
available from the SCS.

b. Adequacy. The data available are considered adequate to sup-
port the conclusions of this report. Seepage and stability
analyses presented in the SCS reports shown in Appendix C are
considered adequate for this structure.

c. Validity. The data and analyses are considered valid and
adequate.

6



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of Bear Creek Watershed Structure
B-26 was made on May 5, 1980. Engineers from Hoskins-Western-
Sonderegger, Inc., Lincoln, Nebraska making the inspection were:
Rey S. Decker, Geotechnical; Gordon Jamison and Garold Ulmer,
Hydrology and Hydraulics. Mr. Martin accompanied the inspection
party.

b. Dam.

(1) Geology & Soils (abutment & embankment). Upland soils in
the watershed consist of a thin mantle of loess (CL-ML)
underlain by glacial till (CL or CH). Abutments at the
site consist of 3 to 4 feet of loessial material underlain
by fine grained glacial till. The valley bottom consists
of 8 to 10 feet of CL-ML alluvium, derived from loess and
underlain by glacial till (CL-CH). Photo No. 12 shows an
outcrop of glacial till in the upstream left abutment.
Bedrock in the area occurs at depths of 20 to 30 feet and
probably consists of interlayered sequences of shale,
sandstone, limestone, underclays, and thin coal seams.
Materials in the embankment consist of lean to fat clay
(CL-CH) taken from the abutments and toe slope areas
along the valley bottom.

(2) The upstream slope and berm are very well vegetated with
adapted grasses. There was no indication of erosion along
the w3ter line. There are no trees or shrubs on the slope.
There were no indications of cracks, abnormal deformations
or rodent activity. Measurements indicate that the up-
stream slopes were constructed according to the plans shown
in Appendix C. Photo Nos. 4 & 11 show the upstream slope
and berm.

(3) Crest. The crest is exceptionally uniform in profile and
width. Measurements indicate that the crest elevation is
essentially as constructed, which, according to the plans
includes about 1 foot of overfill to compensate for settle-
ment. Very little settlement has occurred. The crest is
well vegetated with adapted grasses. There were no indica-
tions of cracks, slumps or other deformations. Photo No. 2
shows the crest.

(4) Downstream slope. The downstream slope is well vegetated
with a apted grasses. There were no indications of slides,
sinks, abnormal deformations nor rodent activity. There

7



were no signs of seepage on the slope or at the toe of
the dam. There are no trees or shrubs on the slope.
Measurements indicate that the downstream slope conforms
to the plans. Photo No. 3 shows the downstream slope.

(5) Miscellaneous. The vegetative cover on the dam is in
excellent condition. Mr. Martin controls the vegetation
by periodic grazing and occasional mowing. The excel-
lent vegetative cover and the erosion resistant nature of
the soils in the embankment indicate that this dam could
withstand significant overtopping without serious damage.

c. Appurtenant Structures.

(1) The Principal Spillway. Measurements indicate that the
principal spillway was constructed according to the plans.
There were no signs of spalling, scaling or deterioration
of the concrete in the riser or the exposed conduit at
the outlet end. There was no deterioration of the trash
rack. There were no signs of logs or trash around the
inlet at the structure. According to Mr. Martin, there
has never been water over the principal spillway crest.
The highest reservoir level was about 111 feet. some
three feet below the crest of the riser. Photos 8, 10
and 11 show the inlet of the principal spillway. Photos
9 and 14 show the outlet of the conduit.

(2) The Emergency Spillway. The emergency spillway has an
excellent cover of adapted grasses. There are no trees
or trash in the spillway. Measurements indicate that
the emergency spillway was constructed according to the
plans. This spillway has not operated. There are no
signs of erosion, sinks or slides in the channel or
banks. Photos 5, 6 and 7 show the emergency spillway.

(3) Drawdown Facility. The drawdown facility consists of a
16-inch reinforced concrete pipe with a 14-inch slide
gate located on the upstream side of the principal spill-
way riser. This facility is in good condition and is
operated whenever the reservoir level rises above eleva-
tion 109 +. Photo No. 10 shows the valve and rising stem
for the drawdown works.

d. Reservoir Area. There is no significant erosion around the
shoreline. The shoreline appears to be clear of trees, brush
and trash. There was no indication of trash or rubbish any-
where around the dam. The reservoir elevation was 109 feet,
5 feet below the crest of the principal spillway, at the time
of inspection. Photo No. 8 shows the reservoir area.

8



e. Downstream Channel. There is no significant erosion in the
scour hole at the outlet of the principal spillway as shown
in Photo No. 15. The channel is overgrown with trees and
brush for about one-half mile downstream from the dam. This
is shown in photos 9 and 16. As the channel approaches the
town of Gorin, it is fairly open and clean as shown in Photos
17, 18, 19, 20 and 21.

3.2 EVALUATION

This structure appears to be in excellent condition with no likely
potential of failure. It would also appear that the dam could
withstand the overtopping that might result from one-half ofthe
Probable Maximum Flood (0.4 feet for 1.0+ hours) without failure
or serious damage.

9



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The spillways for this dam are uncontrolled. The pool level is
designed to be controlled by rainfall, infiltration, evaporation,
and the capacity of the uncontrolled spillways. However, Mr. Martin
presently controls the pool level at about elevation 109 by opera-
ting the drawdown facilities.

4.2 MAINTENANCE OF DAM

Maintenance of the structure appears to be excellent. Mr. Martin
controls the vegetative growth on the dam and in the emergency
spillway by periodic grazing and occasional mowing. He has en-
closed his portion of the pool area with electric fences to pre-
vent grazing along the shoreline.

4.3 MAINTENANCE OF OPERATING FACILITIES

The drawdown facilities for this dam are operated by Mr. Martin
whenever the reservoir level gets above elevation 109 feet.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in effect for this dam.

4.5 EVALUATION

The excellent condition of this dam is in great part due to the
maintenance performed by Mr. Martin. The control of the water
level in the reservoir by operation of the drawdown facilities
is good procedure and should be continued.

10



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. Detailed plans for the structure were furnished
by the SCS. Pertinent hydraulic and hydrologic data which
were taken from as-built plans furnished by the SCS are tabu-
lated in Sections 1, 1.3 and in Appendix D as hydrologic com-
putations. The supporting computations are attached.

b. Experience Data. The drainage area, reservoir water surface
areas, and elevation-storage data were taken from the SCS as-
built plans. The hydraulic computations for the spillway dis-
charge ratings were based on data taken from the as-built plans.
The hydraulic computations for the dam overtopping rating were
based on data collected during the field inspection in order to
reflect settled conditions.

c. Visual Observations.

(1) Principal and emergency spillways are in excellent condition.

(2) The emergency spillway and exit channel are in the left
abutment away from the dam. Spillway releases will not
endanger the integrity of the dam.

(3) Mr. Martin reported that neither the principal nor the
emergency spillways have operated since the dam was
constructed.

(4) The observed pool elevation at the time of inspection was
at elevation 109 feet and it was reported by Mr. Martin
that he maintains the pool at about the observed pool by
operating the drawdown facility.

d. Overtopping Potential. The spillways are too small to pass
one-half of the Probable Maximum Flood (PMF) without overtopping
the dam. The existing spillways will pass 40% of the PMF 'nd
the 1 percent probability flood without overtopping the dam.
It should be noted that due to the operating procedure by Mr.
Martin, routing of the PMF at the normal operating pool eleva-
tion would result in passing a higher percentage of the PMF.
Due to the nature of the materials in this dam and the excellent
vegetative cover, significant overtopping should cause little
damage to this dam. The results of the routings through the
dam are tabulated in regards to the following conditions.

11



Peak Peak Maximum Duration
Inflow Outflow Maximum Depth Over

Discharge Discharge Pool Over Top
Frequency c.f.s. c.f.s. Elevation * Dam Hrs.

1/2 PMF 1,400 780 120.4 0.4 1+

PMF 2,800 2,670 121.3 1.3 4-

0.40 PMF 1,100 500 119.7 -0.3 0

*Minimum top of dam elevation - 120.0

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 spillways.

The estimated damage zone is described in Paragraph 1.2d in this
report. Photos 17 through 21 show the conditions in the damage zone.

12



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observation. This dam appears to be structurally
stable. There is no evidence of slips, slides, deformations
nor seepage.

b. Design and Construction Data. Design data and "As Built" plans
were available from the Soil Conservation Service and are in-
cluded as Appendix C of this report. Seepage and stability
analyses presented in the SCS reports are considered adequate
for this structure.

c. Operating Records. The 16-inch reinforced concrete pipe draw-
down facility is manually controlled by opening and closing a
14-inch slide gate. Mr. Martin controls the level of the lake
by operation of the slide gate.

d. Post Construction Changes. There have been no post construction
changes for this structure.

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

13
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. The dam appears to be in excellent condition with
no likely potential of failure. The flood from one-half the
Probable Maximum Flood will overtop the dam by 0.4 feet for
a period of 1+ hours. The effects of such overtopping are
not known, but it would appear, based on the materials in
the dam and the excellent vegetative cover, that such over-
topping would not cause failure or serious damage.

b. Adequacy of Information. The design data and the "As Built"
plans furnished by the SCS and included as Appendix C of this
report and the visual observations made during the inspection
are considered adequate to support the conclusions and recom-
mendations presented in this report. Seepage and stability
analyses presented in the SCS reports are considered adequate
for this structure.

c. Urgency. There does not appear to be an immediate urgency to
accomplish the remedial measure recommended in paragraph 7.2a.

d. Necessity for Further Investigations. Prior to any action
being taken on the remedial measure recommended in paragraph
7.2a, the owner should conduct a breach routing of the dam to
determine the downstream effects of the failure of the dam.

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) The emergency spillway size and/or the height of dam
should be increased to pass 50% of the Probable Maximum
Flood without overtopping.

(2) An engineer experienced in the design and construction of
earth dams should be retained to design the above correc-
tive measure.

b. Operation and Maintenance Procedures.

(1) The operation and maintenance procedures being performed
by Mr. Martin at the present time; namely, controlled
grazing, mowing, and regulation of the water level behind

14
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IF

the dam, should be continued. Mr. Martin's pride in this
structure is evidenced by the overall good appearance of
the dam and reservoir.

(2) In addition to the operation and maintenance procedures
already being performed, tree and brush growth should be
discouraged from occurring on the embankments and the
crest of the dam as well as in the emergency spillway
and the exit channel from the principal spillway. Rodents,
which are not a problem at the present time, should also
be discouraged.

(3) Periodic inspections of the dam should be made. Since
neither spillway has operated since the dam was constructed,
an inspection should be made shortly, after spillway oper-
ation has occurred.
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PHOTO NO. 2 - CREST FROM RIGHT END.

'F

PHOTO NO. 3 - DOWNSTREAM SLOPE FROM RIGHT ABUTMENT.
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PHOTO NO. 4 - UPSTREAM SLOPE FROM RIGHT ABUTMENT

PHOTO NO. 5 - LOOKING DOWN THE OUTLET EXIT CHANNEL OF THE EMERGENCY
SPILLWAY. SPILLWAY CUT THROUGH LEFT ABUTMENT.
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PHOTO NO. 6 - LOOKING UPSTREAM INTO THE INLET SECTION OF
THE EMERGENCY SPILLWAY..

PHOTO NO. 7 - EXIT CHANNEL OF EMERGENCY SPILLWAY LOOKING
DOWNSTREAM.
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PHOTO NO. 8 - PRINCIPAL SPILLWAY INLET.

PHOTO NO. 9 - OUTLET END OF PRINCIPAL SPILLWAY AND OUTLET CHANNEL TAKEN
FROM CREST.
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PHOTO NO. 10 - WEIR AND
RISING STEM OF SLIDE GATE.
PRINCIPAL SPILLWAY INLET.

PHOTO NO. 11 - PRINCIPAL SPILLWAY INLET AND MR. A. Z. MARTIN,
OWNER OF PROPERTY.
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PH TO NO. 12 - CL - CH GLACIAL TILL EXPOSED IN LEFT ABUTMENT UPSTREAM
FROM DAM.

PHOTO NO. 13 - OVERVIEW FROM LEFT ABUTMENT.
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PHOTO NO. 14 - PRINCIPAL SPILLWAY OUTLET.

PHOTO NO. 15 - PRINCIPAL SPILLWAY OUTLET CHANNEL.
STORAGE SHED ON RIGHT.
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PHOTO NO. 16 - LOOKING DOWNSTREAM AT CREEK. TOWN OF GORIN
IN BACKGROUND.

r
PHOTO NO. 17 - COMMERCIAL BUILDINGS IN GORIN DOWNSTREAM FROM

RAILROAD BRIDGE..
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PHOTO NO. 18 - TWO MOBILE HOMES ON RIGHT SIDE OF CREEK
UPSTREAM FROM RAILROAD BRIDGE.

PHOTO NO. 19 - RAILROAD BRIDGE WITH COMMERCIAL BUILDINGS IN
BACKGROUND.
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PHOTO NO. 20 - VIEW LOOKING NORTHEAST FROM INTERSECTION OF HIGHWAY U
AND HIGHWAY A. BRIDGE IN CENTER CROSSES DRAINAGEWAY
FROM DAM.

PHOTO NO. 21 - VIEW UPSTREAM FROM BRIDGE SHOWN IN PHOTO NO'. 20. BOX
CULVERT AT LEFT IN PICTURE CARRIES WATER UNDER INTER-
SECTION OF HIGHWAYS U AND A.
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~.4, o ~UNITED STAIES ZPARTMfNT Of AGRICULT;.RE
SOIL CONSERVAraoN SERV1CE

lc.-59 ~SOIL M,1'iSU:jfl

DETAILED GEOLOGI3C INVESTIGATION OF DAM SITES

GENERAL :-wil

st-Iee1i5.Zfl. -County, Sn -;t. - i. Sec. 17 T _EL R 2.aLwatershe 2 E ar Cra-Lc

Subwaltrine. ___________ 2ur C479~ t Site number~ Sit* group I I struec'ure cls b
/ - ~ FP-11 ,VP4*. e~

Investigatd Iy Eqi--n ,sa D f, !-13n(4 Aiita at, 7 /1 /-J
46jl~uCc4 ticij 1 )e si. 2mme. mode,. irc.,

SITE DATA
Drop Inlet

Drainage area s.za .1s sq. i., ...240l.... wars. Type of strujcture CornoacteA Earth Pujrpose (Era.2..tab i :a!ti on

Direction of vilify Itnd (down~tream) __:LQ rthi Maximum height of fill 9 2l eet. Lengt?: of fill ~

Estimatea -;cum of ccmpact fill requiredj 13,990 - ad

STORAGE ALLOCATION

Volume 13C. ft.) Sorface Are- lacteal Depth at DAM (feet)

seolment ______________ __________________16.5

Floodwater __________________________ 1..

SURFACE GEOLOGY AND PHYSIOGRAPHY
Heavy 7ilIl

P'~:~gs~hc usc c-cn iaw & Mi s sour-* P1 a i n Ta;jcny RO I I rl A~~~ es i Strive -

Steeoness of wi'tmerm Left 10 ;ercent; R:;n: 101~; ;ercerl. Width~ of floodplain at center'r'e )t dam

Goneral eoltCyofs.te: 7nis site is wjderlain ty very stiff alicial t-,*11 clay tCL)"

Bedrock uncerlyinc the till ,.is nrit oefletrated by ar, of thin_______

borings but. is believed to be limestore of t. e 'Iarrec~an ser'es art "

in ag~e.

Thin till on th- cil*e rtrs~sts of aI~' f '

calcareous tan-/e11o, w cla' (C! ) ahich occurs at a mrx-um, '11 19fa

#311 th orQuch the flood olain and at or near -. I-rfc .~bh i~t

Soils cdpvc'1nnicid abrup 1'ho *i11l in tlic n,-~r : _. i:

tbe si 1t', sand_ r h r, in or~ni :Q at -~: 15 no fc :

soft nons,, Al 'i.n if~T i A -----

wa*' io r o-a runn tta -art-,& - ii-
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U. S. OEPARTMENT OF AGRICULTURE FORM SCS.3768

Ot4. COISERVAT;ON SERVICE REV. 2 64

SHEET 2... OF
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Cnterlina Dam
(CENTERLINE OF DAM. PRINCIPAL SPILLWAY. EMERGENCY SPILLWAY, THE STREAM CHANNEL. INVESTIGATIOt S FOR DRANAGE

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

DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMS.R OF HOLES UNDISTURBED DISTURBED

EPLORATION SAMPING (STATE TYPE) LARGE SMALL

Failing 1500 RD 5 1 - - 2 split spoc

TOTAL -5 1 2

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

This site is underlain by a glacial till clay (CL). Bedrock, underlying

the till was not penetrated by any of the investigative borings.

The till on the site consists of a very stiff tonaceous slightlv gravellv

calcareous tan-yellow clay which occurs at a maximum deoth of 9 feet throuch

the floodolain and at or near the surface on both abutments.

-Soils develooed above till in the higher elevations is loess or modified

less of probable Wisconsinan age. Soils develooed above till in the flood

,lain areas are: from the surface down. The surface horizon is a black redium

soft silt (NLO that averages four feet of depth. The second horizon is a

sandy clay (CL) that becomes increasingly more sandy with deoth. The c lav

(second horizon) overlies a very silty sand horizon (SM). The SM horizon is very

dilty in thm upper nortinn and gravelly in the basal nart. The SM ,,as-wet when

Ancountred.

Avrage watpr table eTevation on the centerline dam alionment was at an
olovatinn Lnf OlRb fost

PLATE C-16
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U. S. DEPARTMIENT OF AGRICULTURE FORM SCS.3768

MOL CONSERVATION SERVICE REV. 244

SH4EET..... OF

DETAILED GEOLOGIC INVESTIGATION OF OAM SITES

FEATURE -PriniHpal Spil~way
(CENTERUNE OF DAM. PRINCIPAL SPILLWAY. EMERGENCY SPILLWAY. THE STREAM CHANNEL INVESTIGATIONS FOR ORAINAGIE
Of STRUCTURE. BORROW AREA. RESjERVOIR BASIN. ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTUJRBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

Failing 1500 RD) .2 ____ _______ ____ __

TOTAL 2 _____ _________

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Two borings were drilled-along this alignmrent. Large trees were present

at the-iuostream location and this boring was not drilled.

Along thp prioripal spillway alionrrent the surface hori;Rn is a slirttlv I
Clavpy grgninc silt ('1) that avar~gg 5 to 6 feet in deoth. Underlyinq the

surgace, horizon a verv lenticular silty sand-(Sil) and or sandy clay (CL) horizon

Pxtands in diepth to thg clay till horizon. The till is encountered at average

dpnth of 12 feat-

Avermito watir Thve7 alpyatiol along the orincioal spillway alignment was

PLATE C-17



U. S. DEPARTMENT OF AGRICULTURE FORM 2CS-3766

SOL CONSERVATION SERICE RS. 4

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE pmer' mnry x nI lw~ y
(CENTERLINE OF DAM. PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY. THE STREAM CHANNEL. INVESTIGATIONS FOR DRAINAGE

OF STRUCTURE. SORROW AREA. RESERVOIR BASIN. ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPUNG (STATE TYPE) LARGE SMALL

Failing 1500 RD 1 ....

TOTAL 1

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

A thin surface mantle of silt (ML) overlies tan-yellow very stiff silty

clay (CL-till) in this area. The very stiff till clay will be encountered at

prooosed aradr. over most of this area.

.21
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U. S. oPARTMENT OF GRICULTURe FORM SCS-3760

SOIL Co4SERVATiON SERVICE REV. 2.64

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Stream Channel
(CENTERUNE OF DAM. PRINCIPAL SPILLWAY. EMERGENCY SPILLWAY. THE STREAM CHANNEL. INVESTIGATIONS FOR DRAINAGE

OF STRUCTURE. BORROW AREA. RESERVOIR BASIN. ETC.)

DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPUNG (STATE TYPE) LARGE SMALL

Hand Auger 1 ....

1
TOTAL

SUMMARY OF FINCINGS
(INCLUDE ONLY FACTUAL DATA)

From observation, correlatiot and one hand auger boring the brown-black

surface sandy silt (ML) horizon crops out in the channel banks and extends to

below the channel floor.

Sand and silt is Present to a depth of 1 foot on the channel floor. From

1 to 5 feet depth a black medium soft sandy slightly clay silt (ML) horizon is

present. Underlying the ML horizon a black sandy clay (CL) horizon is encountered

at average depth of five feet.

No water was oresent in the channel at the time of the site investigation.
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U. S. DEPARTMENT OF AGRICULTURE FORM SCS-3768

SOIL CONSERVATION SERVICE REV. 2-64
SH4EET 6.i. OF8

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Borrow Area
(CENTERLINE OF DAM. PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL. INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE. BORROW AREA. RESERVOIR BASIN, ETC.)

DRILLJNG PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

PLORATION SAMPLING (STATE TYPE) LARGE SMALL

Failing 1500 RD 1 - 3 large -

5 1 - 3 -
TOTAL

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

In the higher elevations (borings 40l,4#102, i103, and #105) the surface

horizon is a thin mantle of brown slightly clayey silt (ML) that averages 2

feet in deoth. The underlying horizon is a yellow-tan very stiff clay (CL-till).

The second horizon is medium to stiff in the too oortion of aooroximately 2 feet.

In the lower elevations (boring #104) the surface horizcn is a black -,.eaium

soft silt (IML) that averages three feet in depth. The underlying horizon is

a black very silty medium consistency clay (CL).

A water table was oresent in boring #104 at 7 feet depth. All other borrow

borings were dry.
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U. & OEPARTMENT OF AGRICULTURE SCS-376C
SOIL CONSERVATION SERVICE Rv. 2-*

SHUT ..- _.OF
DETAILED GEOLOGIC INVESTIGATION OF OAM SITES

WATERSNCO "UWATERSHED COUN"Y STATE
Bear Creek Scotland Missouri

SITE NO. SiT1 GROUP STRUCTURE CLAW INVESTIGATED BY, t ,G/ATURE OF GEOLOGIST 07.AIE
B-26 I I /IGAE X' -I

.... 
/

INTERPRETATIONS ANO .CONCLUSIONS

Centerline Dam - The suggested minimum cutoff trench depths should provide a

near positive cutoff, and the trench should bottom in stiff clay (CL) at all

stations.

Care should be taken to cut off the the surface (ML) horizon which extends to a

maximum depth of 6 feet in boring #302. The SM horizon overlying the till in

the floodplain area should not be cut off.

Principal Soillwav - Foundation alignment and.the location of station 9+50

ceuterline dam is satisfactory. Minimum trench depths should be adequate for

a dam of this height.

However, since this is a "b" structure, consideration should be given to

eliminating the low consistency surface silt (11L) horizon down to an average

depth of 4 or 5 feet. The logs of borings along the principal spillway

alignment may not reflect it but the basal part of the surface ML horizon

was more plastic than the upper portion.

Emer.encv Soillwav - An estimated 1600 cubic yards of required excavation will

,be needed in this area. All excavation will be colmon.

Stream Channel - Suggest two feet removal at all stations to eliminate, silt,

gravel and trash from the channel.
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U. SOEPARTMENT OF AGRICULTURE SCS-376C
SOL CONSERVATION SERVICE Rev. Z.6

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

*ATERSHED SUBWATERSHEO COUNTY STATE

Bear Creek
SIlt .0.2 1 SITE GROUP 1 STRUCTURE CL ASS INVESTQATED BY: (SIGNdATURE OF GEOLOGIST' JOTE

INTERPRETATIONS AND CONZCISIONS

Borrow - Ample materials are available to grid E and within detention pool

limits to construct the enankment. Borrowing should be done on the abutment

flanks to take maximum advantage of the stiff till clay present there. The

areas immediately adjacent to the channel should contain silt (ML) and very

silty clays to below a water level which was encountered in boring #104 at

approximate elevation of 98 feet. Samples were submitted from boring #101.
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Engineer's Report

Core Trench

A core cut 4 to 8 feet deep from station 7+00 to 11+80 and into the dark CL
material overlying till should provide near positive cutoff. CL material
found in the borrow area on either abutment or in the emergency spillway cut
should be used to backfill the core trench.

Principal Soillway

Structure excavation should be 5 to 8 feet deep to CL material, to insure
positive water cutoff along the principal spillway. No consolidation problems
are anticipated.

Stream Channel

Two to three feet of material should be taken.from the stream channel,
sections A to C to remove debris, roots, etc.
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SML Ple C-cpy

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE - Soil Mechanics Laboratory

800 "J" Street, Lincoln, Nebraska 68508

SUBECT: ENG 13-18, Missouri WF-08, Bear Creek, Site B-26 DATi! December 2, 1975

(Scotland County)

TO- James M. Dale
State Conservation Engineer
Soil Conservation Service
Lincoln, Nebraska

ATTACHMENTS

1. Form SCS-ENG-354, Soil Mechanics laboratory Data, 1 sheet
2. Form SCS-ENG-355A & B, Triaxial Shear Test Data, 2 tests, 4 sheets
3. Fbrm SCS-352, Compaction and Penetration Resistance, 1 sheet
4. Form SCS-357, Summary - Slope Stability Analysis, 2 sheets

5. Pin Hole Test Data, 1 sheet

DISCUSSION

GENERAL

The proposed structure is a Class B grade stabilization structu-e. It has
a 240-acre drainage area. The planned maximum fill height is 22.5 feet.

FOUNDATION

About 4 feet of loess overlies glacial till on the abutments. The alluvium
has a maximum thickness of about 19 feet in the central portion of the valley,
and thins to about the thickness of the loess on the abutments.

The alluvium is described as a surface zone of silty soil described as black
medium-soft silt and slightly clayey silt overlying CL described as clay that
is silty in the upper part and sandy in the lower part. The bottom layer of
alluvium is logged as SM.

The surface silty zone ranges from 3 to 8 feet thick. No information was
provided the Soil Mechanics laboratory to evaluate the engineering properties
of this zone. The CL alluvium has a blow count of 7 blows per foot in test
hole 3, and the zone logged as SM has a blow count of 3 blows per foot. The
blow count data suggest that the CL and SM are probably O.K. for the structure
planned, and the till is undoubtedly strong enough for the planned structure.

The index test data for the two foundation samples submitted are recorded on
the attached Form SCS-ENG-354.

The crumb test indicated dispersive clay in the samples of alluvium, but the
laboratory dispersion test and the pinhole test indicated non-dispersive
clay, and these are considered more positive tests.

PLATE C-24
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James M. Dale - Bear Creek, Site B-26 2

EMANKMENT

A. Soil Classification. Three borrow samples were submitted. The
materials represented are sandy clays that contain from about 30% to
4o% sand with 24% to 33% finer than 0.002 mm. The LL's range from
35 to 42 with PI's from 14 to 19. The clay is non-dispersive.

B. Compacted Density. The standard Proctor density is 104 pcf and the
optimum moisture content is 19%.

C. Shear Strength. Triaxial shear tests were made on Sample 101.2 (76W465).
Initially a test was made at 90% of Proctor density, which was the planned
embankment density. At this density the shear strength is very low
(total stress CU values of 0 = 12.5", c = 150 psf), and the factor of
safety for the planned 21:1 slopes is less than 1.0.

A subsequent CU triaxial shear test was made with specimen density of
95% of Proctor, and the shear strength parameters obtained for the
total stress CU condition are 0 = 11, c = 425 psf. Effective stress
shear strength parameters are 0 = 21.50, c = 275 psf. The test data
are considered to be reliable.

SLOPE STABILITY

The stability of the proposed 21:l slopes was checked for placement at both
90% of Proctor density and 95% of Proctor density. A summary of the analysis
is attached. For placement at 90% of Proctor density the factors of safety
are less than 1. For placement at 95% of Proctor the factors of safety
are in the range of 1.6, which are acceptable.

It must be recognized that this analysis is for the embankment material
only, and for analysis purposes it was assumed that the foundation was as
strong or stronger than the embankment. Since no foundation samples or
blow count information was submitted from the upper zone of alluvium, this
is the inferred condition. Based on the description of the surface zone,
we would question this assumption.

CONCLUSIONS AND RECOMMENDATIONS

We concur with the proposals outlined in the engineer's report for the
cutoff and the principal spillway.

We suggest that you reassess the surface zone of alluvium to determine
whether or not it has adequate strength. The dqta also suggest that an
embankment placement density of 95% of standard P:octor should be considered.
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James M. Dale - Bear Creek, Site E-26

If you need additional information on the slope requirements for
placement at 90% of Proctor density, please advise us.

tarn P. Dunnigan
Head

Attacbments

cc:
Sames L. Evans, Monticello (2)
Buell M. Ferguson, Lincoln, Nebr.
David C. Ralston, ashiagton, D.C. w/SCS-ENG-354 and shear test data sheets

USDA-SCS: IDunnigan: io 12/2/75
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SCS-ENG-355A (Rev. 3-701 AOTOV0

"lLE CODE ENGd- .AORTRY4

MATERIALS U. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TEST
TESTINGRP T SOIL CONSERVATION SERVICE

PQOACT ST 3ATE ISAMPLE -OCATON

FILD SAMPLE NO. DEPTH If ,EOLOGIC ORIGIN

TYPE OF SAMPtL- 1ESTEOAT APROVED 8y ,ArE

72; 'z"7 L-~
INDEX TEST DATA SPECIMEN DATA TYPE OF

LSC LL __9__ t HEIGHT _3. .Q DIAMETER /VTEST
%FI~NER (mm): 0.0 0.005 . .. ;MATERIALS TESTED PASSED ____SIEVE ju

0.04 Is 00 (- 2METHOD OF PREPARATION S77d CU
G (-4) 64 .; G (+04) 4Z2 . ,4 e7r /'/ 2 . :-

STANDARD: -yd MAX. /0 4-0pcf ; wo /310 % MOLDING MOISTURE..24- ?-% cD
MODIFIED: 'yd MAX. __pcf; w0  0/ MOLDED ATC6. 2 S% OF 'yd MAXIMUM

DRY DENSITY 1, MOISTURE CONTENT, % TIME OF MINOR DEVIATOR IAX!AL
INITIAL CONSOLI- )0 STAR 1DGO AJE RNIA

ED oele RTDGO0A N CONSOLI- PICALSTRESS ISTRAIN AT I

I/c 9c TEST OF TEST TEST (hrs.) (73 s) (psi) S f0

DEVIATOR STRESS (a, (-3 1, psi
0 .d ~ Xv

0

z

SHEAR PARAMETERS

ton 0 ZZ2.

inps

S 0 0r 3' 0p

NORMAL STRESS (a), psi

REMARKS a.4n&r- S--~.~
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FICOIG -i(1 LASOMATOOY N0_1AY4.

MATERIALS U. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TEST
TESTING REPORT SOIL CONSERVATION SERVICE wich pore pressure measured

P11O.JECT wd STATE SAMPLE L.OCATION

TYPE Of SAMPL.E EST! T PPNOVEO BY DATE

MINOR PORE EFFECTIVE DEVIATOR AXIAL
PRINCIPAL PRESSURE, MINOR STRESS, FAILURE STRAIN AT

STRESS, uPRINCIPAL O ~~ CRITERIA FAILURE,
173 STRESS.

(psi )(psi) &.3 (psi) (psi) E (%)

PORE PRESSURE (u), psi

/0 /0 2LO S -4c ____ _____

~~ j 28 deg. __

(to

zo

CAI 0 4iih

REMARKS &AC A-- 0)9E= L~~
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SCSENG-3SSA (Rev~. 3-701ASR TOY 4

Ad1 CODE ENG-22 LAOAOY4

I MATERIALS U2. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TESTJ
t.TESTING REPORT SOIL CONSERVATION SERVICE
flca 3R.EC " S-ATE SAMPLE .OCAric.-4

rlL SAPL No OET rtOLOGc ORIGIN

' PE OF SAMPLE rESTEO At 1APPROv4ED By :T

INDEX TEST DATA SPECIMEN DATA TYPE OF

USCS..........; L L -4,Z P / 7. HEIGHT 10>~ DIAMETER /4 .ITEST

% FiNER (mmr): o.OZ. j33 .; 0.005 L ; MATERIALS TESTED PASSED SIEVE uu
0.074 (200). 6.. METHOD OF PREPARATION 57-47-IC Z CU

STANDARD: Yd MAX.LdV_ cf,f w.I _d 0% MOLDING MOSTR 2/c' %
MODIFIED: 'd MAX.___ pCf; w0  V. MOLDED AT95,Z% OF T~d MAXIMUM

DRY DENSITY S MOISTURE CONTENT, %/ TIME OF MINOR DEVIATORI AXIAL
INITIAL CONSOLI- Plamnwer START IDEG.OF SAT END CONSOLI- PRINCIPAL STRESS ISTRAIN AT!

pc I DATED OF IAT START OF DATION STRESS a, - a FAILURE,pc C2
9/cc C: qg'cc _____ TEST jOF TEST TEST (hrs.) a'3 (psi) (psi)(00

99./_ 109-573 /b 6-0 /,2.0 ~

DEVIATOR STRESS (Co (73 P ps'

ton o ______

/0

0 0 3a 40 50O 60 17

NORMAL STRESS (a), osi

REMARKSSCA- K-
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FU CON04 -22LAGORATORY 140.

MATERIALS U. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TEST
TESTING REPORT SOIL CONSERVATION SERVICE wich pore pressure measured
pflo0jECT w4 STATE SAMPLE LOCATION

8.eR4p9 CR~c:6Y-i' S17.i27 S-2, -8a - C
TYvPE OF SAMPL.E rtSTFO Ar APROVED Sy OATE

C01P4C-7--O I&tL Z.//vcdal.
MINOR PORE EFFECTIVE OEVIATOR AXIAL

PRINCIPAL PRESSURE, MINOR STRESS, FAILURE STRAIN AT
STRESS, U PRINCIPAL at- a3 CRITERIA FAILURE,

03  STRESS,

PORE PRESSURE (u), psi

0

a7-

I T0

U) ton_ _
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Rev 5-45 LSAOYN

MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVAkTION SERVICE PENETRATION RESISTANCE

PROJECT w4 STATE

FIELD SAMLE NO. -.OCATION XpTii

G3EOLOGIC ORIGIN4 TESTED AT APPRO14ED sy OATE

CLASSIFICATION LL *. ;Z P /7 CURVE NO. / OF

MAX. PARTICLE SIZE INCLUDED IN TEST -4 ~ STD. (ASTM 0- 698) Z3; METHOD A

SPCFCGAIYf MINUS NO. 4 ________MOO.(ASTM 0-1557110; METHOD ____

SPEI~C RAIT ( 5)PLUS NO. 4 ________OTHER TEST C(SEE REMARKS)

-250

Li 20 00

z

3 1000

0

So-

z

LUI

a. 0

MAX. -

0.

U,/

7--

z

4AZ,3

0.o

MOSUECNET ECN FDYWIH
REAX
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MATERIALS U. S. DEPARTMENT of AGRICULTURE SUMMARY - SLOPE
TESTING REPORT SOIL CONSERVATION SERVICE STABILITY ANALYSIS
PlO41ECT w4 STATE DATEd~~ e ". ,x -/ ' -1E .# ' -/ j -,",s / -,- / 1 2 - 7 -5 "
UETOD OF ANA4YSIIS ANALYZED AT [ AP#UOVED BY

".4 --J

149

* I ' I

24
ul1

cyi

" I

LuK

s-

o *e

a4

2

UA1
ol r
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NP I

PIN HOLE TEST DATA Date: -- :r

Pin Hole Test No. Page:

Sample No. 7 c 46 Z Specimen after test:

Compaction Characteristics G cOo

Water Content . A 9-7,

Distilled water added: " or
yes no

Curing time: ,,-njq " Flow started on L trial

Color from Side Particles Falling

0) 4 J >

Clock Head Flow Rate :
0 Q 4, Remarks

Time 4 a .
ml sec U 0 0-I U

IaZ 7" , /- ______

25- 4 ..- r4l . "

- - 2--,-

4 - /~L - -- , - .. -, .

- -, 14- - - I' - a, ,

-I- - '" . .. ..

8"3 I -.." o ." / _-_ _ _ ,

.'O 1 -. ,, ,, ,,
4' 7 - , , '/

- - - u -- -- - -" -" ____"_

.50 ,2 -", T-,,h

11

- i - ,,- - - .. - .. ' - - -



APPENDIX 0
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 this
Section).

a. Twenty-four hour, 1 percent probability rainfall for the dam
location was taken from the data for the rainfall station at
Kirksville, 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.

b. Drainage area = 0.375 square miles (240 acres).

c. Time of concentration of runoff = 42 minutes (from SCS as-built
plans). The time of concentration was verified using both the
SCS "Upland" method and the "Kirpich" formula.

d. The antecedent storm conditions for the probable maximum pre-
cipitation were heavy rainfall and low temperatures which oc-
cured on the previous 5 days (SCS AMC III). The antecedent
storm conditions for the I percent probability precipitation
were an average of the conditions which have preceded the oc-
currence of the maximum annual flood on numerous watersheds
(SCS AMC II). The initial pool elevation was assumed at the
weir crest of the riser.

e. The total twenty-four hour storm duration losses for the 1
percent probability storm were 2.42 inches. The total losses
for the PMF storm were 1.16 inches. These data are based on
SCS runoff curve No. 79 and No. 91 for antecedent moisture
conditions SCS AMC III and AMC II respectively. The watershed
is composed of primarily SCS soil groups C & D (Edina and
Lamoni silt loam-D soils; Kilwinning silt loam and Armster
loam-C soils). Beans and corn are the major crops of the
watershed with about half of the watershed being contoured and
terraced.

f. Average soil loss rates = 0.05 inch per hour approximately
(for PMF storm, AMC III).

2. The discharge ratings furthe principal spillway were developed
using equations for orifice, weir, and full conduit flow. They
are as follows:

PLATE D-1



a. Orifice flow equation CQ = CAv2)gH
where C = orifice coefficient = 0.6

A = area of opening, ft = 12.0
H = total head, ft.

b. Weir flow equation (Qw = CLH 1 .5)
where C = weir coefficient = 3.1 (from SCS Engr. Memo 50)

L = length of weir, ft. = 12
H = total head, ft.

c. Full conduit flow equation

Q=a/ 2gHV + Kr + KpL

where a : cross-sectional area of pipe, ft2 = 3.14
H = total head, ft.

Kr : coefficient for riser = 0.7 (SCS Design Note 8)
Kp coefficient for pipe friction loss = 0.01058

(ES-42,SCS NEH, Section 5)
L = length of pipe, ft. = 96

The emergency spillway discharge rating was developed using the
Corps of Engineers Surface Water Profile HEC-2 computer program
assuming critical depth just downstream of the control section.

The flows over the dam crest were developed using the HEC-1 (Dam
Safety Version) program using the irregular top of dam option.

3. Floods were routed through the reservoir using the HEC-1 (Dam
Safety Version) program to determine the capabilities of the
spillway and dam embankment crest. The output and plotted hydro-
graphs are shown in this Section.
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