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SUBJECT: Johnson County Dam A-26 Mo. ID No. 20073 !
Phase I Inspection Report

This report presents the results of field inspection and evaluation of

the Johnson County Dam A-26.

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

Dams.

e A

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. Damvfnilure significantly increases the hazard to loss of life
downstream.
0
SUBMITTED BY: 29 SEP 1980
Chief, Engineering Division Date
APPROVED BY : 30 SEP 1yo
Colonel, CE, District Engineer Date
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam Johnson County Dam A-26

State Located Missouri

County Located Johnson County

Stream Tributary to South Fork Blackwater
River

Date of Inspection 26 June 1980

Johnson County Dam A-26 was inspected by a team of engineers from
Black & Veatch, Consulting Engineers for the St. Louis District, Corps
of Engineers. 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.

The guidelines used in the assessment were furnished by the Depart-
ment of the Aimy, Office of the Chief of Engineers and developed with
the help of several Federal and state agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as a small size dam with a high downstream hazard
potential. According to the St. Louis District, Corps of Engineers,
failure would threaten lives and property. The estimated damage zone
extends approximately one mile downstream of the dam. Within the esti-
mated damage zone are two residences, a county highway, and a 380 acre
water supply reservoir. Contents of “he estimated damage zone were
verified by the inspection team.

Our inspection and evaluation indicates the spillways do not meet
the criteria set forth in the guidelines for a dam having the above size
and hazard potential. The spillways will not pass the probable maximum
flood without overtopping but will pass 20 percent of the probable
maxioum flood. The spillway will also pass the one percent probability
flood (100-year). The spillway design flood recommended by the guide-
lines is 50 to 100 percent of the probable maximum flood. Considering
the small volume of water impounded behind the dam, the valley below the
dam and the hazard zone, the spillway design flood should be 50 percent
of the probable maximum flood. The probable maximum flood is defined as
the flood discharge which may be expected from the most severe combina-
tion of critical meteorologic and hydrologic conditions which are
reasonably possible in the region.




Based on visual observations, this dam appears to be in satisfac-
tory condition. Deficiencies visually observed by the inspection team
were severe erosion and sloughing on upstream face due to wave action,
embankment erosion at the inlet and outlet ends of the principal spill-
way, a few animal burrows evident in the embankment and a few small
trees growing on the embankment. Seepage and stability analyses re-
quired by the guidelines were not available.

There wexre no observed deficiencies or conditions existing at the
time of the inspection which indicated an immediate safety hazard.
Future corrective action and regular maintenance will be required to
correct or control the described deficiencies. In addition, detailed
seepage and stability analyses of the existing dam, as required by the
guidelines, should be performed. A detailed report discussing each of

these deficiencies is attached.
Wﬁ

Paul R. n, PE
Illinois” 62-29261
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Edwin R. Burton, PE
Misgouri E-10137

. Callahan, Partner
BlacK & Veatch
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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 District Engineer of the St. Louis
District, Corps of Engineers, directed that a safety inspection of the
Johnson County Dam A-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 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 Engi-
neers, in "Recommended Guidelines for Safety Inspection of Dams." These
guidelines were developed with the help of several Federal agencies and
many state agencies, professional engineering organizations, and private
engineers. .

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) The dam is an earth structure located in the valley of a
tributary to South Fork Blackwater River (Plate 1). The watershed is an
area of low hills containing timber, grassland, terraced cropland and
small farm ponds (Plate 2). The dam is approximately 1,200 feet long
along the crest and 25 feet high. The dam crest is 12 feet wide. The
downstream face of the dam slopes from the crest to the valley floor
below.

(2) The principal spillway from the lake is an uncontrolled 24-
inch corrugated metal pipe with a 30-inch corrugated metal pipe drop
inlet installed in the embankment. The drop inlet is 11 feet deep and
is protected by a trash rack and antivortex baffle plate. Flow through
the pipe discharges freely into a plunge pool and the natural stream
channel below. The emergency spillway consists of a 40-feet wide
trapezoidal cut with 3H to 1V side slopes in the natural overburden
around the right end of the embankment. The emergency spillway channel
below the dam is confined between two dikes. Discharge through the
emergency spillway overflows to the natural stream below the dam.
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(3) Pertinent physical data are given in psragraph 1.3.

b. Location. The dam is located in West-central Johnson Counmty,
Missouri, as indicated on Plate 1. The lake formed by the dam is in an
area shown on the United States Geological Survey 7.5 minute series
quadrangle map for Elm, Missouri in Section 36 of T&6N, R29W.

c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines refer-
enced in paragraph l.1lc above. Based on these criteria, the daa and
impoundment are in the small size category.

d. Hazard Classification. The hazard classification assigned by
the Corps of Engineers for this dam is as follows: The Johnson County
A-26 Dam has » high hazard potential, meaning that the dam is located
where failure wmay cause loss of life, &nd serious damage to homes,
agricultural, industrial and commercial tacilities, and to important
public utilities, main highways, or railroads. For the Jobnson County
Dam A-26 the estimated flood damage zone extends approximately one mile
downstream of the dam. Within the estimated damage z0ne are two resi-
dences, a county highway, and a 380 acre water supply reservoir. The
inspection team verified the contents of the downstream hazard zone.

e. Ouneishig. The dam is owned by Mr. Chester Spiwak, Box 152,
Kingsville, Missouri, 64061, Telephone 816-597-3427.

f. Purpose of Dam. The dam forms a 18.6 acre lske used for flood
ccntrol and soil conservation.

g- Design and Construction History. The dam was designed by the
Johnson County Soil Comnservation Service. The dam was constructed in
1966 by Clark and Farmer Construction Co., Inc.

h. Normal Operating Procedure. Normal rainfall, runoff, trans-
piration, evaporation, and overflow through the uncontrolled outlet pipe
all combine to maintain s relatively stable water surface elevation.

1.3 PERTINENT DATA

a. Drainage Area - 425 acres

b. Discharge at Damsite.

(1) Normal discharge at the damsite is through an uncontrolled
24-inch outlet pipe.




(2)

3

Estimeted experienced maximum flood at damsite - Unkaowm.

Estimeted uagated spillway capacity at sazisums pool elevstioa

590 cfs (50 Perceat Probable Maximum Flood Pool K1.900.3).

c.

Elevation (Feet above m.s.l.).

(1) Top of dam - 899.6 (see Plate 3)

(2) Emergency spillway crest - 897.3

(3) Priacipsl spillway drop imlet crest - 894.0

(4) Streambed at toe of das - 875.0

(5) Mazimum tailwster - Unkmown.

d. Reservoir.

(1) Length of maxisum pool - 2,300 faet + (Probable maximum flood
pool level)

(2) Ltl.t.h of normal pool - 1,600 feet + (Principal spillway drop

inlet crest)

..
(1)
(2)
(3)
(4)
f.

1)
(2)
3

Storage (Acre-feet).

Top of dam - 248

Emergency spillway crest - 174

Principal spillway drop imlet crest - 98

Design surcharge -~ 241 (El. 899.4, from SC8 "As-Builts")

Reservoir Surface (Acres).

Top of dam - 36.0
Emergency spillway crest - 28.2

Principal spillway drop inlet crest - 18.6




g- Dam.

(1) Type - Earth embankment
(2) Length - 1,200 feet

(3) Height - 25 feet +

(64) Top width - 12 feet

(5) 8ide slopes - upstream face 1.0 V on 2.5 H, downstream face
between 1.0 Von 1.9 Hand 1.0 Von 3.0 H (see Plates 4 and S5)

(6) Z2oning - Unknown.
(7) Impervious core - None.

(8) Cutoff - Core Trench (see Plate 4).

(9) Grout curtain - Noge.

h. Diversion and Regulating Tunnel - Nonme.

i. Principal Spillwsy.

r (1) Type - 24-inch corrugated metsl pipe with a 30-inch corrugated
metal pipe drop inlet.

(2) Drop inlet crest elevation - 894.0 feet m.s.l.

(3) Inlet invert elevation - 883.0 feet m.s.l.

(4) Outlet invert elevation - 877.0 feet m.s.l.

(5) Gates - None.

(6) Upstresa channel - Not applicsble.

{7) Downstream channel - Plunge pool to natural open chaanel.

J. Emergency Spillway.
(1) Type - Grass open channel.




2)
)
(C))
)
(6)

Width of channel - 40 feet.
Esergency spillway crest ~ 897.3.
Gates ~ None.

Upstream chagnel - Grass lined channel upstream of crest.

Downstreas channel - Natural stream channel below the dam.

Regulating Outlets - Nonme.




SECTION 2 - ENGINEERING DATA
2.1 DESIGN

Design data in the form of a detailed geologic site investigation
report, a design memorandum from a SCS engineer with design recommenda-
tions, "As-Built" drawings, comnstruction records, design file, and
hydrologic/hydraulic calculations were made available by the State
Convervationist of the USDA Soil Conservation Service. The geologic
report, design memorandum, and Hydrologic data are included in Appendix
B and C.

2.2 CONSTRUCTION

Construction records in the form of construction logs and "As-Built"
drawvings were made available for review by the Soil Conservation
Service. The dam was constructed in 1966 by Clark and Farmer Construc-
tion Co., Inc. There were no major or unusual construction problems
recorded in the construction log. Pertinent information from the
"As-Built" drawings is shown on Plates 3, &, and 6.

2.3 OPERATION

Documentation of operation, maintenance or past floods was not
available.

2.4 GEOLOGY

The site of the dam and reservoir is located in a broad shallow
valley. The dam impounds an intermittent tributary of the South Fork
Blackwater River.

The soils in the area of the dam and reservoir consist of the Haig,
Deepwater, Sampsel, and Zook s0il series. The Haig soils are located on
uplands and are formed in loess. They are classified for engineering
purposes as low to high-plastic clay (CL or CH). The Deepwater and
Sampsel soils are located on hill sides and are formed in residuum from
shale. They are classified for engineering purposes as low-plastic silt
(ML) or low-plastic clay (CL). The Zook soils are located along the
floodplain of the stream and are formed in alluvium. They are classi-
fied for engineering purposes as low-plastic silt (ML) and low-plastic
clay (CL).

The bedrock in the area of the dam and reservoir consists of shale
of the Marmaton Group of the Des Moinesian Series, the Pennsylvanian
System. According to design memoranda and "As-Built" comstruction
drawings, the bedrock underlying the dam is a yellowish brown and gray




shale. The shale is covered by 6 to 7 feet of residual or alluvial
soils. The core trench was cut through weathered shale into fresh
shale.

2.5 EVALUATION

a. Availability. Engineering data were obtained from the Soil
Conservation Service as noted in Section 2.1.

b. Adequacy. Engineering data were available from which to make
an assessment of the design, construction, and operation. Seepage and
stability analyses comparable to the requirements of the "Recommended
Guidelines for Safety Inspection of Dams" were not available, which is
considered a deficiency. These seepage and stability analyses should be
performed for appropriate loading conditions (including earthquake
loads) snd made & matter of record.

c. Validity. The available engineering data on the design, con-
struction, and operation were determined to be valid.

e e e e e e e



SECTION 3 - VISUAL INSPECTION
3.1 FINDINGS

a. General. A visual inspection of Johnson County Dam A-26 was
made on 26 June 1980. The inspection team included professional engi-
neers with experience in dam design and construction, hydrology, hy-
draulic engineering, and geotechnical engineering. The inspection team
consisted of Edwin Burton, team leader; Robert Pinker, geologist; Gary
Van Riessen, geotechnical engineer; Andrew Dywan, civil engineer; Thomas
Rutherford, hydrologist; and Bill Fish, surveyor. Specific observations
are discussed below. No observations were made of the condition of the
upstream face of the dam below the pool elevation at the time of the
inspection.

b. Dam. The inspection team observed the following conditions at
the dam. Severe erosion and sloughing were observed on the upstream
slope of the embankment. In places the under cutting of the silty clay
material had progressed to within 15 feet of the crest, and vertical
faces measuring about 2-1/2 feet were observed. The downstream slope
was in satisfactory condition. No cracks were observed in the crest,
upstream or dewnstream slopes of the embankment. No instruments to
measure the performance of the dam were located.

There was no evidence of seepage in the embankment, foundation or
abutments. No toe drains or relief wells were observed.

The embankment slopes and crest have a protective grass cover. The
dowvnstream slope was noted to be very dense. However, vehicles have
worn tracks through the grass cover on the crest. A few small trees up
to l-inch diameter are growing on the dam. No evidence was found to
indicate that the embankment had ever been overtopped.

Evidence that a maintenance program was in effect included the good
condition of the grass cover and presence of only a few small animal
burrows on the upstream and downstream slopes. The upstream drainage
ares to the lake contains timber, grassland, terraced cropland and some
small farwm ponds in an area of low hills. The lake contains a minor
amount of siltation as determined by the growth of water lilies at each
end of the dam.

c.  Appurtenant Structures. The inspection team observed the
following items pertaining to appurtenant structures. The principal
spillway consists of an uncontrolled 24-inch asphalt coated corrugated
metal pipe with a 30-inch corrugated metal pipe drop inlet installed in
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the embankment. The drop inlet is protected by an SCS standard trash-
rack and antivortex baffle plate. About 20 feet of the spillway pipe
_outlet was exposed and the pipe exterior was found to be in good condi-
tion. The 24-inch pipe was inspected from the downstream end and found
to have no noticeable misalignment. The interior of the 30-inch drop
inlet pipe was also found to be in satisfactory condition. No evidence
of leakage was noted into, out of or around the spillway pipe. The pipe
Joints themselves could not be observed and the majority of the spillway
pipe was considered unobservable. Some erosion was observed at both the
inlet and outlet of the spillway pipe.

The emergency rpillway consists of a 40 feet wide cut in the natural

overburden around the right end of the dam. The spillway channel has a
good unmowed grass protective cover and no evidence of erosion was
observed. There was also no evidence of erosion upstream or downstream
of the spillway. It should be noted that an abnormally large spillway
disharge would probably not damage the embankment because it is pro-
tected by a training dike.

There was no development in the emergency spillway area which could
suffer demage due to flow through the spillway.

d. Geology. The soils in the area of the dam and reservoir were
formed in loess, residum from shale and alluvium. The soils formed in
loess are located along the upland above the right abutment. The soils
formed in residuum are located slong the hill slopes around the reser-
voir. The soils formed in alluvium are located along the downstream
channel below the dam.

No outcrops were observed in the area of the dam and reservoir.
The bedrock in the foundations and the abutments is anticipated to be
shale as shown on the "As-Built'" construction drawings.

Samples of the embankment were taken near the center of the down-
stream crest. The material in the embankment consists of silty clay
(CL). Based on these samples, the design memoranda and visual observa-
tions, it is anticipated the embankment consists of silty clay of low
plasticity (CL).

e, Reservoir Area. No slumping or slides of the reservoir banks
were observed.

f. Downstream Channel. No slumping or slides were observed in the
downstream channel. The principal spillway pipe discharges to a plunge
pool which flows into the natural stream channel. The channel down-
stream of the plunge pool is tree and brush lined.
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3.2 EVALUATION

The various deficiencies observed at the time of the inspection are
not believed to represent an immediate safety hazard. They do, however,
warrant monitoring and control. The sbsence of riprap on the face of
the dam has resulted in serious wave action erosion of the embankment.
If not corrected, wave action will continue to erode the embankment and
could lead to slope stability problems. The growth of small trees and
brush and the uncut grass is not presently a serious problem; however,
if allowed to go unchecked it could cause deterioration of the embank-
ment. The roots of trees can loosen the embankment material and also
can leave voids through which water can pass. Brush on the dam prevents
inspection of the embankment and kills the smaller grasses whose roots
are more effective in protecting the surface soil of the slope from
erosion. The brush and tall uncut grass provides habitat for burrowing
animals which can damage the embankment. The material eroded at the
inlet and outlet ends of the primary spillway pipe should be replaced
with suiable compacted backfill. Burrowing animals will continue to
damage the embankment if no program is undertaken to eliminate them.
Piping failure of the embankment has resulted in similar small earth
dams due to burrowing animal damage.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The pool is primarily controlled by rainfall, runoff, evaporation,
transpiration, and capacity of the uncontrolled principal spillway
outlet pipe. i

4.2 MAINTENANCE OF DAM
The existing maintenance program which is the responsibility of the
Watershed District is evidenced only by the good condition of the grass

cover on the embankment. No mowing has been done.

4.3 MAINTENANCE OF OPERATING FACILITIES

No operating facilities exist.
4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

For this dam, there is no existing warning system or preplanned
scheme for alerting downstream residents.

4.5 EVALUATION

i The maintenance program should be expanded to include mowing the
grass cover on the embankment in order to discourage animal burrowing.
The brush and trees on the embankment should be removed more frequently.
Measures to correct the erosion on the upstream slope include placing of
suitable bedding material then riprap. Also suitable backfill material :
should be placed at the inlet and outlet of the spillway pipe. A program L
should be undertaken to eliminate the burrowing animals.

11
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SECTION 5 - HYDRAULIC/HYDROLOGIC
5.1 EVALUATION OF FEATURES

a. Design Data. Design data pertaining to hydrology and hydrau-
lics in the form of "As-Built" drawings and hydrologic/hydraulic calcu-
lations were provided by the Soil Conservation Service.

b. Experience Data. The drainage area and lake surface area are
taken from design data supplied by the SCS and from the U.S.G.S. Ela
Quadrangle Map. The spillway and dam layout is from "As-Built' drawings.
Elevations observed by field survey during the inspection are noted on
Plates 3 through 6.

c. Visual Observations.

(1) The principal spillway appears to be in good condition. The
lake level at the time of the inspection was below the drop inlet level
and there was no flow through the pipe. Only the inlet and outlet ends
were observable. The spillway pipe discharges with a free outfall into
a natural channel. There were no obstructions to flow in the dowvnstream
channel. .

(2) The emergency spillway channel is in good condition with no
evidence of erosion at the time of the inspection.

(3) Spillway discharges do not endanger the integrity of the dam.

d. Overtopping Potential. The spillways will not pass the pro-
bable maximum flood without ovértopping the dam. The probable maximum
flood is defined as the flood discharge that may be expected from the
most severe combination of critical meteorologic and hydrologic condi-
tions that are reasonably possible in the region. The spillways will
pass 20 percent of the probable maximum flood without overtopping the
dam and will also pass the one percent probability flood which is esti-
mated to have a peak outflow of 104 cfs developed by a 24-hour, one
percent probability rainfall. According to the recommended guidelines
from the Department of the Army, Office of the Chief of Engineers, a
high hazard dam of small size should pass 50 to 100 percent of the
probable maximum flood. Considering the volume of water impounded by
the dam snd the downstream hazard, the appropriate spillway design flood
should be 50 percent of the probable maximum flood. The portion of the
estimated peak discharge of the probable maximum flood overtopping the
dam would be 4,770 cfs of the total discharge from the reservoir of
5,520 cfs. The estimated duration of overtopping is 6.4 hours with a
saximum height of 1.4 feet. The portion of the estimated peak discharge
of 50 percent of the probable maximum flood overtopping the dam would be
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2,100 cfs of the total discharge from the reservoir of 2,690 cfs. The
estimated duration of overtopping is 4.2 hours with a maximum height of

0.9 feet. Overtopping for these periods of time could jeopardize the
embankment .

According to the St. Louis District, Corps of Engineers, the effect
from rupture of the dam could extend approximately one mile downstream
of the dam. Within the estimated damage zone are two residences, a
county highway, and a 380 acre water supply reservoir. Contents of the
; estimated damage zone were verified by the inspection team.

There does not appear to be any flood plain regulations or other

constraints in force to limit future downstream development. Contents
of the downstream hazard zone were verified by the inspection team.

13




———————

SECTION 6 - STRUCTURAL STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY
a. Visual Observations. Visual observations of conditions which

affect the structural stability of this dam are discussed in Section 3,
paragraph 3.1b.

b. Design and Construction Data. Available design data included
recommendstions for design from a SCS engineer, a summary report of the
geologic investigation, and soil classification tests.

Available construction data included "As-Built" construction draw-
ings and construction logs.

Seepage and stability analyses comparable to the requirements of
the "Recommended Guidelines for Safety Inspection of Dams" were not
available, which is considered a deficiency. These seepage and stablity
analyses should be performed for appropriate loading conditions and made
a matter of record.

Based upon material classificaion and soil boring data, it is
anticipated that the stability of the dam exceeds the suggested factors
of safety as given in Table 4 of the Guidelines. The slopes of the dam
are consistent with recommended slopes for small homogeneous earthfill
dams on stable foundations as given in the USBR "Design of Small Dams."

¢. Operating Records. No operational records exist.

d. Post Construction Changes. No changes have been made since
completion of the dam.

e. Seismic Stability. The dam is located in Seismic Zone 1 which
is a zone of minor seismic risk. A properly designed and constructed
earth dam using sound engineering principles and conservatism should
pose no serious stability problems during earthquakes in this zone. The
seismic stability of an earth dam is dependent upon a nwaber of factors:
embankment and foundation material classifications and shear strengths;
abutment materials, conditions, and strengths; embankment zoning; and
embankment geometry.

Adequate descriptions of embankment design parameters, foundation
and sbutment conditions, or static stability analyses to assess the {:
seismic stability of this embankment were not available and therefore no
inferences will be made regarding the seismic stability. An assessment
of the seismic stability should be included as part of the stability
analysis required by the guidelines.

14




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES
7.1 DAM ASSESSMENT

a. Safety. Several conditions observed during the visual inspec-
tion by the inspection team should be monitored and/or controlled.
These are erosion of the front face of the embankment at normal lake
level, erosion of the embankment at the inlet and outlet ends of the
principal spillway, the growth of a few small trees on the embankment,
and animal burrows in the embankment. The spillway capacity is inade-
quate to pass the recommended spillway design flood. Seepage and
stability analyses comparable to the requirements of the "Recommended
Guidelines for Safety Inspection of Dams" were not available, which is
considered a deficiency.

b. Adequacy of Information. The conclusions in this report are
based on performance history, visual conditions, and the available
engineering design data. The inspection team considers that these data
are sufficient to support the conclusions herein. Seepage and stability
analyses comparable to the requirements of the '"Recommended Guidelines
for Safety Inspection of Dams" were not available, which is considered a
deficiency. .

c. Urgeﬁgz. It is the opinion of the inspection team that a
program should be developed as soon as possible to implement remedial
measures recommended in paragraph 7.2b. If the safety deficiencies

listed in paragraph 7.l1la are not corrected, they will continue to deteri-

orate and lead to a serious potential of failure. The alternatives
recommended in paragraph 7.2a should be pursued on a high priority
basis.

d. Necessity for Phase I1. The Phase I investigation does not
raise any serious questions relating to the safety of the dam nor does
it identify any serious dangers which would require a Phase Il investi-
gation. However, the additional analyses noted in paragraph 2.5.b. are
necessary for compliance with the guidelines.

e. Seismic Stability. This dam is located in Seismic Zone 1.
Adequate description of embankment design parameters, foundation and
abutment conditions, or static stability analyses to assess the seismic
stability of this embankment was not available and therefore no infer-
ences will be made regarding the seismic stability. An assessment of
the seismic stability should be included as part of the recommended
stability analysis.

15
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7.2 REMEDIAL MEASURES

a. Alternatives. The emergency spillway size and/or height of the
dam would need to be increased or the lake level would need to be lowered
to increase available flood storage in order to pass the spillway design
flood.

b. Operation and Maintenance Procedures. The following operation
and maintenance piuvcedures are recommended and should be carried out
under the direction of an engineer experienced in the design, construc-
tion, and inspection of earth dams:

e9) Suitable bedding material then riprap should be placed on the
upstream face of the dam at the normal lake level to prevent erosion of
the embankment material.

(2) Suitable backfill material and riprap should be placed at the
inlet and outlet of the spillway pipe.

{3) The animal burrows in the embankment should be corrected since
they can lead to piping. The embankment slope should be monitored
during this repair. Control measures should be implemented subsequent to
repair. .

&) An improved maintenance program to remove and control the
growth of brush and trees on the embankment should be developed. Grass
cover on the embankments should be cut periodically.

(5) Seepage and stability analysis should be performed.
(6) A detailed inspection of the dam should be made periodically.

More frequent inspections may be required if additional deficiencies are
observed or the severity of the reported deficiencies increase.

16
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PHOTO 1: UPSTREAM FACE OF DAM LOOKING WEST

PHOTO 2: UPSTREAM FACE OF DAM LOOKING EAST




PHOTO 3: CREST OF DAM LOOKING WEST

PHOTO 4: CREST OF DAM LOOKING EAST




PHOTO 5:

DOWNSTREAM SLOPE OF DAM LOOKING WEST

PHOTO 6:

DOWNSTREAM SLOPE OF DAM LOOKING EAST
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PHOTO 9: PRINCIPAL SPILLWAY PLUNGE POOL AND DOWNSTREAM CHANNEL

PHOTO 10: EMERGENCY SPILLWAY LOOKING UPSTREAM




PHOTO 11: EMERGENCY SPILLWAY LOOKING DOWNSTREAM

PHOTO 12: EROSION ALONG UPSTREAM FACE OF DAM




ANIMAL BURROW ON UPSTREAM FACE OF DAM

EROSION ON UPSTREAM FACE OF DAM
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HYDROLOGIC AND HYDRAULIC ANALYSES

To determine the overtopping potential, flood routings were per-
formed by applying the Probable Maximum Precipitation (PMP) to a synthe-
tic unit hydrograph to develop the inflow hydrograph. The inflow hydro-
graph was then routed through the reservoir and spillways. The over-
topping analysis was determined using the computer progras HEC-1 (Dam
Safety Version) (1).

The PMP was determined from regional charts prepared by the National
Weather Service in '"Hydrometeorological Report No. 33" (HMR-33). Reduc-
tion factors were not applied. The rainfall distribution for the 24-hour
PMP storm was determined according to the procedures outlined in HMR-33
and EM 1110-2-1411. The Kansas City, Missouri rainfall distribution (5
min. interval - 24 hours duration), as provided by the St. Louis
District, Corp of Engineers, was used when the one percent chance pro-
bability flood was routed through the reservoir and spillways.

The synthetic unit hydrograph for the watershed was developed by
the computer program using the Soil Converation Service (SCS) method.
The parameters for the unit hydrograph are shown in Table 1.

The SCS curve number (CN) method was used in computing the infil-
tration losses for rainfall-runoff relationship. The CN values used,
and the result from the computer output, are shown in Table 2.

The reservoir routing was performed using the Modified Puls Method.
The initial reservoir pool elevation for the routing of each storms was
determined to be equivalent to the pipe invert elevation of the principal
spillway at elevation 894.0 feet m.s.l. in accordance with antecedent
storm conditions preceding the one percent probability and probable
maximum storms outlined by the U.S. Army Corps of Engineers, St. Louis
District (2). The hydraulic capacity of the sapillway and the storage
cspacity of the reservoir were defined by the elevation, surface area,
storage, and discharge relationships shown in Table 3.

The rating curve for the spillways is shown in Table 4. The flow
over the crest of the dam was determined using the nonlevel dam crest
option (SL and $V cards) of the HEC-1 program. The program assumes
critical flow over a broad-crested weir. The flow through the principal
spillway was determined from weir and pipe flow equations. It was
assumed that the inlet is kept free of debris. The flow through the
emergency spillway was based on SCS E&WP Unit Design Memo #7.

The result of the routing asnalyses indicates that 20 percent of the
PMF will not overtop the dam.




A summary of the routing analysis for different ratios of the PMF
is shown in Table 5.

The computer input data and s summary of the output datas are pre-
sented at the back of this appendix.

'As-Built' drawings and Hydrologic-Hydraulic design data were made
available by the 8CS, Columbia, Missouri.




TABLE 1

SYNTHETIC UNIT HYDROGRAPH

Parameters:
Drainage Ares (A)

Lag Time (L')

Time of concentration (Tc

Duration (D)

Time (Min.) *

0

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

* From HEC-1 computer output

425 acres
0.32 hours (AMC 11 and AMC III)

) 32 minutes
0.54 hours (AMC II and AMC 111)

4 min. (AMC 11 and AMC 11I)
(use 5 minutes in each case)

Discharge (cfs) *

0
112
359
710
874
844
699
482
321
223
155
106

72
49
34
24
16
11

8




TABLE 1
(Continued)

FORMULAS USED:

Tc was obtained from SCS 'As-Built' watershed data.

L =0.6T
g c
D=0.133T

c

TABLE 2
RAINFALL-RUNOFF VALUES
Selectedetorm Storm Duration Rainfall Runoff Loss
Event (Hours) (Inches) (Inches) (Inches)
PMP 24 32.24 30.94 1.30

Additional Data:
1)  SCS Runoff Curve CN = 90 (AMC III) for the PMF (3).
2) SCS Runoff Curve CN = 78 (AMC I]) for the ome percent
probability flood (From SCS 'As-Built' data).
TABLE 3

ELEVATION, SURFACE AREA, STORAGE, AND DISCHARGE RELATIONSHIPS

Elevation Lake Surface Lake Storage Spillway

(feet-MSL) Area (acres) (acre-ft) Discharge (cfs)
*894.0 18.6 98 0
**897.3 28.2 174 42

*h899 .6 36.0 248 316

*Principal spillway inlet crest elevation
**Emergency spillway crest elevation
" *Top of dam elevation

The relationships in Table 3 were developed from the SCS 'As-Built'
dats and the field measurements.

A-4




TABLE 4

SPILLWAY RATING CURVE

Reservoir Principal Spillway Emergency Spillway Total Spillway
Elevation (ft-msl) Discharge (cfs) Discharge (cfs) Discharges (cfs)
894.0 0 - 0
895.0 29 - 29
896.0 41 - 41
*897.3 42 0 42
898.3 43 40 83
**899 .6 46 270 316

*Emergency Spillway Crest Elevation
**Top of Dam Elevation

METHOD USED:

Principal spillway release rates were determined from SCS 'As-Built' data
which utilized the weir flow and pipe flow equations.

E-ergenc§ spillway releases were determined from the SCS 'As-Built' data
which utilized SCS E & WP Unit Design Memo #7. Extrapolation of the SCS
data was used to determine the discharge at elevations above 899.5 feet
m.s.1.




TABLE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Depth
of Inflow Elevation Storage Outflow (ft.)
PMF (CFS) (ft.-MSL) (AC.-FT.) (CFS) Over Top
of Dam
- 0 *894.0 90 0 -
0.20 1,161 899.3 237 227 0
0.50 2,902 900.5 283 2,690 0.9
1.00 5,803 901.0 303 5,519 1.4
* Principal spillway inlet crest elevation
A-6
_




(09

(2)

(3)

(4)

(s)

| ‘
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APPENDIX B

GEOLOGIC INVESTIGATION AND DESIGN MEMORANDUM
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Camated volume of compacted hit reauired 22,819 yards
STORAGE ALLOCATION
Volume foc A1 Surfece Arss jecres; Dapth 3t Dam (foet)
s R.5 8.6 ——18.0
' U, 5 x.3 21,6

SURFACE GEOLOGY AND PHYSIOGRAPHY

Paymegrashic gaacrpion __ U820 PLAIOS =~ yopegpny _FOLLINT . attwuee ot beds Dip_=O=  Sirme.o=z=
Swoopness of abutmerts Lot L gorcent Right 0 peroenc. Width ot o o dom 135 fout
Gonoral geciagy of se.

The shallow overburder is residual material and alluvium, The underlying bedrogk

Lowish br 3 vd e s

Pennsyvanian System,

S e Ss N



Form 303 3708
-._ o __

10-00 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

matuee Principal Spillmay, orrod Ares
Contarine of Dom. Princips! Speibmay. kmatgency Spitmgy. the Siream Channes, inveshgations for Dravaage of § Sorrem Area. N Sanin, ote)

DRILLING PROGRAM

Number of Sompies Taren
Coupment Usss Nomber of Heles Undistutdes Disturbed
Caplaratoon Sompiing totete fype) Large Smal!
- — —3 — —3 3
Tonl 2 2 2
SUMMARY OF FINDINGS —

Hinciude only tactual dats:




Form 3C3-376C USDA-SCE
- ._.-'_;; .
10-89 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
South Fork of
te Missouri County Johnson - Blackwater .
PP L -SRI « o PRSI | o N F. Edmonds out, 1271576k

(ignature ang titie)

INTERPRETATIONS AND CONCLUSIONS

The gently sloping abutments are residual scil and in cultivation. The alluvium of
the foundation is 6 feet or' less in thickness. No evidence of stratification or
coarse permeable material was found in Test Holes 30l and 102. The channel has

cat to shale and carries only & small amount of bed load except in the inside of
moanders whers cosrse sandy clay occurred to a depth of 5 feet in test hole 302,

The shale and/or silt stone on the left of the channel was dry and orittle. The core
trench should be extended through the weathered sone of this material or until the
shale can be cut without shattering. MNo other unfavorable foundation conditions were
noted.

Ve

Borrow Available Sample Yo, Topsoil Cu.Yds,
Area Fill
b 1,250
1l 12,500
2 1 7,500
3 Yo, 1,875 18,752

Borrow area ) was inacoessible and could not be sampled at time of drillimg., Estimated
%o be similar to Area 1

Engineers Recoammendationat

1. $90% Standard Compaction

2. Standard Embaniment Design -~ 2§:l side slopes, 10 ft. berm at normal pool elevation
and 12 ft. crown.

3. An overfill allowance of 0.5 of & foot for residual settlement within the £ill
and foundation, -

L. A minimm depth core trench (3-S5 fest), The core trsnch across the stream channel
sheuld cut througn the weathered shale material as recommended in the geologic

report,
S. All materials from required excavations and borrow are classed as CL and are
suitable for use in any portion of the structure.

ﬂ_ﬂ Cesehiog™ ¢ n
A-24 16-b' 2.1%

£-za 21.5 YA
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TO

FROM

OFYIONAL FORE MO 18 -
WAV WD £BIT N
B4 GEN. MGG MO D

UNITED STATES GOVERNMENT
Memorandum

:0erald K. McElhiney, Projer* Engineer, SCS, DATE: Jamuary 20, 1965
Warrensoburg, Missouri

*William S. Culpepper, State Conservation- Engineer.
5CS, Columpia, Missouri o .
’ ’ zenyn

SUBJECT: ENGINEERING - Recommendations for the Design of Structures A-26 Blackwater

and A-26 Tabo -_
Since samples were not submitted to the Soil Mechanics Laboratory for these
structures, the following recommerdations are based an test results for
similar site conditions and should be used in preparing.-tne designs.

A-26 - Blackwater

1. 907 standard Compaction

2. Standard Embanikmert Design - 22:1 side slopes, 10 tt. berm at normal
pool elevation and lz ft., crown.

3. An overfill allowance of 0.5 of a foot for residual settlement within
the fill and foundation.

4. A minimum depth core trench (3-S5 feet). The core trencn across the
stream channel snould cut tnreugn the weathered shale material
as recommended in the geologic report.

5. All materials from required excavations and borrow are classed as CL and
are suitaole for use in any portion of the structure.

- Tab
=26 abo

l. 902 Stzﬁaard Compaction

2. Standard empaniment gesign - 2%:1 side slopes, 10 ft. berm at normal
pool elevation and Iir~fi, crown.

3. An overfill allowance of 1,0 foot-for residual settlement within the fill
and foundation, T~

L. A minimum deptn core trench (3-5 feet). Coretrench across the strean
channel snould extend approximately 2 feet below the alluvium
deposit in the crannel. R

5. Materials from required excavations and borrow are suitaole for use in
any portion of the structure,

cc: Neil Randall
thur Isoa




scs/.”’ uniTED ss(l;nr.s o(:;kr?m oF Aakécuuune
—— 11/58 tL CONSERVAYION SERVIC
¢ SOIL MECHANICS LABORATORY

WORK SHEET FOR COMPACTION AND PENETRATION RESISTANCE DATA

NP
* Laboratory Sample Mo.: 2 =
COMPACTION DATA (Record Weights in Pounds)
11wt. of Cyl. + Soi) e N 5oy Tyy Yy Novy
2 |wt. of Cylinger AN VIV 3 EPY AV VRS d 93/ y3
3 Jut. of s0i1=a(@D-Q) 2020 AR 1 INUENCIL NN R RV I I A
wt. per Lu. fi. iwel) = E]
% @ ¢ voi. of oyl B - R ENOUIENE R4
00 2o
wi. per Cu. Ft. (D 1=l’ FERA SEEEIN - : K
3 v 1. (bry . o A ;N e
¢ 1 Proctor needle Readings \ ’
7 |size needie (SQ.in.) ]
Penetration (L0s./sG. in.}
6 lresistance= (§) + (D
MOISTURE DETERMIKATION DATA (Record Weights in Grams)
o |Percent moistures br , o P L. .
10 {can wumper ’ 9 ? o/ 5 4
11 { wet wt. - Can 4 Soi! sy Tl 3o ety 2 XA IR 5
12 |0ry wt. - Can <+ Soil ’35 N /,/\/‘ ; sl Y N4
13 |oisture wergri= @ - @ A IR R B2 R ) 04
i [ . P - .
1 | weignt of Can 2721 22l 220 2230 G 27
15 [ory weignt of Soit= ) - @ o2 e SUovy simeo e lrzd 3
vol. of Lyl ____cu. ft. PROCEDURE DATA:
Standara Proctor - -
wt. of Wamer 5D founas
Modifien AASHO
Drop , 2 inches
Otner,
%o. of Lifts 3
Completed by: > 7 = pate: /-5 -5 D
Computed dy: Date:
Y ate Density s
.-~ H,0
Checked by, __np b vate: _(~T1-2> e oty 2
Recorded dv: pate: LSS ] 27 £
Project Sl ACH L ATESC O S0 site__A4- 2€

9M-81




5C5-352 Rev. (10/58)

U. S. DEPARTMENT OF AGRICULTURE
SOIL COWSERVATION SERVICE
SOIL MECNANICS LABORATORY

COMPACTION AND PENETRATION RESISTANCE REPORT

Date -~ Sample No.: Fieid i Lad
Project ol a M T [ Locat ion A- 4,
Sampie Location and Depth
2500-
rr'—" ;
- PR S5
2000——
E { 4
w & o T
g - L 1
= 1500 -
v - 4
23 [ T
w vy
& o | ) ;
Er 1600: +
Sz = ; :
; }
-1 sa: ] : I !
w & 4.~
= & 500 . .
b 4
SEx o0 - 1 :
{ -1 —— } 3 1
L I | i 1 !
0 i 1 1 1 N
M M
y——t- T
T ’ t
1 M T
1 B H N M
i T T | T
. 1 N 1 B
t 1 N ! 1
- - it J 1 ST T ]
s 8 ALt LN T 1
" @ [ e {l . A
e o A - %N
= i —_— RN T
L .
< O I N
I |0 a0 “’%
- a
TRvaas= : =
w v - A
c & + + 4 i 1T
- £ L T - T 7 1
gt [?c‘/J + - + i 1 i -
= H M 1 T ¥
§ T !
1 ol
. e b 1
* ~
H i -
e "
.
3 t
.
-
1 I
i 1
1 1 T — T
L —1 i 1 L 1
o ’e R ;7 /0 , S i o
MOISTURE CONTENT (n PERCENT OF DRY wEIGHT
TYPE OF TEST TEST PROCECURE Classification
3 siancara rromor weignt of Hammer, S35 s, Material compacted represents
) MOdified SASIC Drop 23 Inches | e—mm—— PeTCENt OF Lhe sample
N ans passed ——Steve
T2 ctner Lifts__ .2 —
7 - "': -l - e
voi. of Cylinger.___2: ____ lu.Fe, < -
cume =




$C$-359
(11/58)

SOIL CONSERVATION SERVICE
SOIL MECHANICS LABORATORY

UKITED STATES DEPARTMENT OF AGRICULTURE

WORK SHEET FOR COMPACTION AND PENETRATION RESISTANCE DATA

”
Laboratory Sample Wo.: /o<
CONPACTION DATA (Record Weights in Pounds)
1 Wt of cyl. & soin 8 2¢ 18 o |2 ~r |2 20 |2 250 | £~
2 |wt. of Cylinder PAVTE DT S-N Pcy R G e R P/ 3
3 {wt. of Scnil-®-'® B2 EI-RN Y RV R V72 R/
Wi, per Cu. FL. (wet) = . *
s + vol. of Cyl. AN VI ’22 il VEEEE i
< @ x 100 e . - - - I
s | wt. per Cu. Ft. (Dry\— EEAEE IO S R B R
6 | Proctor Needie Readings
7 |Size weedle (Sq.in.)
Penetration (Los./sq. in.)
8 [resistance= (6) + (7)
MOLSTURE DETERMINATION DATA (Record Weights in Grams)
¢ |Percent Hoislure-.‘.:} YA L R PR oLs R
10 | Can number ! ~ = < :‘
11 | wet wi. - can 4 Soil J59 N BT c~l/>, 9 v o
12 {Dry wt, - + Soil .
ol il LA WET R AVIN AVEIRAVE A R
B |wisture wigt- @-@ 9.3 s dlsg el prsles flee v
18 | weignt of Can 223 =0/ R E N
15 | Ory weignt of Soil= @ - @ 7.8\ yer 8| Fes\né.a |l yey | 71243
vor. of eyl Z£2 cu. n. PROCEDURE DATA:
“ P
X | Standara Proctor wt. of wamer < 87 Pounds
Modified AASHO
Drop J 2 inches
[
ther Wo. of Lifts _ =
N -
Complates by: -~ .~ (2 pate: /-5 -5
Computed dy: Date:
U] y ate Density s
. H,0
Checke? by: 70 CH oate: /= V=6 < wet ory 2
Recorded by: Date: /08 /7.8
penject_LBLACH 1A TEC  ©ER sie___A~A06
. sov-g:
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U. S. DEPARTMENT OF AGRICULTURE
S01L CONSERVAYION SERVICE
$C3-352 Rev. {10/58) SOIL MECHANICS LABORATORY
COMPACTION AND PENETRATION RESISTANCE REPORT
Date /= '5! Sample Ho.: Fierd fo2 Lad
Project Bemc T E0 BIYIR Location A-2
Sanple Location and Depth
= ,% * -+
e . N T
| i i 1 _ ;
000 N :
= | - " B T - -
w 2 ! H . s
Q- = T B N T t
|- 18 . T
- ~ T
» = [ma ~ T :
23 = : .
& « 1 RN N —
- A : -
58 =
e [z —+
O
ve 800,
€ = | mE T
jaun - , -
L ? g
L A ‘ 4+ '
. - B U S
AT ! ! ; e
[sas P -
s : o . B
1 " i
BREEE S . N am -
[/oy ~ N
j —— Log 1S N -
- | R . : A - 1R A
58 —T : T . : I SRR
”n « [Iﬂjj . ) .
oo 4+ N
w oz | BEEat T . AN
o8 | B . : DAY
g3 2 = mEn\e
s lrezbs u T X
w ¢ t T ,L * T : e \‘ .
© e -
[ ; [ - . . - . i :‘
EE [ro/ - : }
¥ ‘ — !
Lot : =
/708 Mt " -
J M T
| e S ? e — —+
Lot :
| S did. M
L IT; M HanY
N1 ; M
| N A — L 1 T
l 3 2] ;e A 7 € + 9 o Qi 8 d
MOISTURE COMTENY IN PERCENMT OF DRY WEIGHT
TYPE OF TEST TEST PROCEDURE Ciassification
-
8 Standard Proctor weignt of Nmer_-f-é___ws. Material compacted represents
[T woaitied aaswo orop, 72 Incnes percent of the sancle
ar? passed —steve
T3 cther Lifts 3 oo > —
Z ($o. o) aa. g
voi. 0* Cylmoer_é_g__:u.“.. 2.8 {
. Curvs o H



1
.
$CS-3%9 UNITED STATES DEPARTMENT OF AGRICULTURE
{11/58) SOIL CONSERVATION SERVICE
SO1L MECKANICS LABORATORY
temmel WORK SEEET FOR COMPACTION AND PENETRATION RESISTANCE DATA
Ladoratory Sample lo.:___li_
COMPACTION DATA (Record Welghts in Pounds)
1w of oyl & seit e Al - o e DS
2 |we. of cytinger /3 V43| S LHE
3 . of 011D e\ L R A R A s
' Wi, ger Cu. FL. gwet] = . RN D A
: . B + vor. of oyl Bl - - ‘. -
] s |we. per cu. Fr. cory1= PR BN R B
6 | Proctor Needle Readings
7 |Size needle (So.in.)
fenetration (Los7sq. in,)
8 lResistance= (6) + (1
HO(STURE DETERMIBATION DATA (Recoru Weights in Grams)
9 |Percent misturet{-} ey Y - - —— L
10 [ can numper 7 Py _L I~
11 [ wet wt. - Can 4 Soil 122, 7 /4&6' s Al I
12 )0ry Wi, - Can + 30i? ’ I oo, 25 ~
13 |wisture weignt= @ - @ 16 |20 =l 19 2| 2m~
38 | weignt of Can sor = |l & ,7 i‘_ C‘Z/’ Srr D
b N [ - ~ PR
15 | ory weight of seit= @ -® Lol s /09 L
vor. of Cyl. ey f1. PROCEDURE DATA:

Standara Proctor
Wi, of Kawmer 35 & pounds
RS — S .

Modified AASHO

Drop S inches
Other, wo. of Lifts 3
Completed by: <~ o @ vate: /- 7-4 <~
Computed Dy: Date: oensity Py
H,0
Checked dy: Oate: yet bry 2
Recorded dv: Date: /03 & 28 ¢
Prmject_LLACK IwETEL ©wEQ site__A - 2C
S9M-91




U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE I

SCS-352 Rev. (1¢/%8) SCIL MECHANICS LABORATORY
COMPACTION AND PENETRATION RESISTANCE REPORT
Date (= ?=& samole wo.: Fierd Ze/ Lab
Project Bercr «FY{ L [ XAV X Location Al o
Sample Location aad Depth
2500
I
H‘-«-‘—«
2000—— ~t
z [ { N t
g ¥ [——t T 1
= T
= 1500~——4— <
2 § [ T
vs T )
& o~ L 1L
-3 1000- t —
s [ — +
=8 [ . 1 ot
4 800, .
£ 3 bt
| + p
| t
0 A
( Iy T 1 i
{ﬁ‘_ : 1 '_i —
= M ]
Lza +t g
B ame: . — + t
IT : - -
[ T p
7ol [~
- l[ﬁ 1] e -4
2 = ' * .
38 : — s
80 Pl
-]
w - T
- B C " r — e
g8 T |
- H
g E Lzs | YIS t
I 1
- n T )
s - , A :
§ § [ 96 } - +
¥ = : F——
L L ,__,,T
[197 - - ’. a
— ) ¢ 4
| e 4 1 IS SR S
i BN - . + - T oI
{ s ' ' ; ' +
r 4 } I }-_. B B
[ 1 1 N 7 M
i 1 + M i’ L + '
T " 1 X T L 1
Zé 2 >4 /2 2¢ PR Y’
MOILZTURE CONTENT AN PERTENT OF DRY wliGH'
TYPE OF TEST TEST PROCIOURE Class: frcat on !
I
3] stardare rctcr weight of narmer___ .S 57 ips. Materia! compacted represents
T woditian assen brop ya Inches | e DETCENT OF tRe samole |
angd passes —Steve 3
OO owmer Litts 3 i
P 158, 6r.) Gze 7 ST
vei. o Iytinder 272t —
terve of

Lt




-39 UNITED STATES DEPARTMENT OF AGRICULTURE
m—— 11/%8 SOIL CONSERVATION SERVICE
) SOIL MECWANICS LABORATORY

WORK SHEET FOR COMPACTION AND PENETRATION RESISTAMCE DATA

Laboratory Semple Wo.: "¢~
CONPACTION BATA (Record Weights in Pounds)
1wt of €yl + soil N 53 N 7.
2 {wi. of Cylinder ) PYREN “.y3 Yoy Y VT
3 |wm. of sc.l.@-@ Y7 e 0 [N B
W, per Cu, Fi. (wey = ]
L] + vol. o' oyt e S LN Sl

Q X 100
wt. per Cu. Ft. = (AT . P
o | Wt. per Cu. FL. (Ory) 0, . PR ;

6 | Proctor Needle Readings

7 |Si2e neeole (Sq.in.)

Penetration (L0s./sc. in.)
O lresistance= (8) + () ;

MOISTURE DETERMINATION DATA (Record Weights in Grams)
¢ |Percent '!H!W'@'-ir ‘e .. s PN
10 | Can wumber v y < e N
11 |wet wt. - Can 4 Soi? 230 2lres i |rwt lseet
12 {Ory Wi, - Can 4 Soi} sad t Vrva 3lsiae 220 <
1) [moisture weignte @D - @ sy e a0 3| s o 27 ~
1a [ weignt of Can 27 3| 22. 2y 272/ 27 %
13 | Ory weignt of Soile @-@ Wi | oy s3 ) lsrew. ¢
vol. of ¢yt Zsilcu. M. PROCEDURE DATA:
x | Stancera Proctor . of nawer . rounds ‘
Modi fien AASNO oro P Inches
e — wo, of Lifts 3
Completed by: - (1~ oate: /- 7-(- ¢
Computed dy: Oate: Dens ity s |
Creched by: sate: i ory "0 ‘
fecorded by: Date: s03 £ Qe & ;
Project UL A v AT L P Site ‘
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U. S. OEPARTWENT OF AGRICULTURE
$SOiL CONSERVATION SERVICE
$CS-332 Rev. (10/98° SOIL MECHANICS LABORATORY
COMPACTION AND PENETRATION RESISTANCE REPORT
Date _ct Tt Sample ¥o.: Fied atutd Lab
Project o - s s Location Ao e
Sampie Location and Depth
2300~ T T T
[ o 7 )
et sty SR - ——— - ; -1 —t——
2000~ + -
: T : N 1
L + ——I: — .
- L — M :
2z 1800~ e " 1 ]
" - rv_‘ SRt S
@ § bty ; —~+ % -
R St St Sages s Bt B!
g r 1000~—=—+ v
- [ = 1 1
] 8 /¢ ! T T 1 - !
s g SRS { U SRR SO | e e ]
te T S SO Sl S t I
|8 . . M - 1 . 1 — -
| - t + T T 3 T T n
o1 T T = 1 mi -
[ { ) M B i
[ - M d 1
L D 1
i 1 1 . ——
r 1 = T : ! -
[l | * T T = =1 DS e 1
ﬁF_.*._(L_..__,_‘ —— 4 ILA [ St 4 e —
g 3 T ; = - t +——
R — S —
T 1 13 —* — t
- - I i —— ) N )
s8 + - < 1
V- (, b
° u . - —t M : 4
S e [[ 1 — ‘ ORI
98 - ] 1 - — PENRRERE S
§. K ; : + + L - — 2 b
e H + : } 3 ORI ~+ ?
- ? T + + T + T
i e e e e e e e
— —
._:,E '. 9 ! i i ‘ - .
v = L . M 1 N 1 ————
L seas sewees " S S
e + e —_— +
K3 : S RN 1 preecd = it
i = oo T v : S =
[___._._L__ . B R SO SN DN SO
4 — ! !t M
1 —T t
y: =
P + ———
| e 1 ==~ +— T ~
” P B B PR
PO
TYeg oF TEIT TEST PROCEIURE Classificator
T swardere rroctor weight o' hewmer Zs. Mater 8l cOMLECled fepresents
T woo.fie0 assm prop inches percent of tne sanole
R an” patwen < aa
! N e PR
v o P
). 3! Tylrnder_________ _ tu.Fl.
. ¢ - °




APPENDIX C

HYDROLOGIC-HYDRAULIC DESIGN DATA

T
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[9R2 b v vOwns puay T 144 93004 FEEATEREA TR C TV
% jru..nn.l‘»o.rﬂuw.t.. boe i Ow n»HI }Lr.plvfﬂvnwwun H
$o Sodds cesaa sl I -+
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