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P1ASE I REPORT
NATIONAL DAM S.\FETY PROGRAM

Name of Dam: Rogers Dam
State Located: Missouri
County Located: Howard County
Stream: Unnamed Tributary to Adams Fork
Date of Inspection: 15 September 1978

Rogers Dam was inspected by an interdisciplinary team
of engineers from Anderson Engineering, Inc. of Springfield,
Missouri and Hanson Engineers, Inc. of Springfield, Illinois.
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 Department of the Army, Office of the Chief of Engineers,
and they have been developed with the help of several Federal
and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, this dam
has been classified by the St. Louis District Corps of
Engineers as an intermediate size dam with a high downstream
hazard potential. Their estimate of the damage zone extends
10 miles downstream of the dam. The floodplain includes
part of the city of Fayette, Missouri (population 3500),
which is one mile downstream of the dam. Within the first
four miles downstream of the dam are I5 houses, three
improved road bridges, one state highway bridge and one
railroad bridge.

Our inspection and evaluation indicates that the com-
bined spillways do not meet the criteria set forth in the
guidelines for a dam having the above size and hazard poten-
tial. The combined spillways will pass 73 percent of the
Probable Maximum Flood without overtopping. The Probable
Maximum Flood is defined as the flood discharge that may be
expected from the most severe combination of critical meteoro-
logic and hydrologic conditions that are reasonably possible
in the region. The guidelines require that a dam of inter-
mediate size with a high downstream hazard potential pass
100 percent of the PMF. The combined spillways will pass a
100 year flood without overtopping. A 100 year flood is one
that has a 1 percent chance of being exceeded in any given
year.



The embankment and appurtenances are generally in good
condition. Deficiencies included erosion on the downstream
portion of the embankment and especially in the area of the
primary spillway stilling basin. Also, the outlet pipe for
the drainage blanket drain pipe could not be found. Another
deficiency was the lack of seepage and stability analysis
records. A detailed report is attached to be submitted to
the owners and to the Governor of Missouri.

d T n-
J nlM. lcaly, P.L4
11" n Engineers, nc.

Steven L. Brady,-7.E.

Anderson Engineering,I~
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S'CTION I - PROJECI INFORMIAlION

I 1 ;LNFRAL:

A. Authority:

The \ational Dam Inspection Act, Public Law 92-307,
authorized the Secretary of the Army, through the Corps of
Lngineers, to initiate a program of safety inspection of
dams throughout the United States. Pursuant to the above,
the bt. Louis Jistrict, Corps of lEngineers, District Engi-
neer directed that a safety inspection of Rogers Dam in
howard County, Missouri be made.

B. 'urpose 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 a visual inspection in order
to determine if the dam poses hazards to human life or
property.

C. Evaluation Criteria:

Criteria used to evluate the daiii were furn is hed by the
Department of the Army, Office of the Chief of lIng~ineer,
"Recommended G(uiidelines for Safety Inspection of Dams."
These guidelines were developed with the hel Ip of several
federal agencies and many state agencies, professional
engineering organizations, and private engineers.

1.2 )LSCRIPTION OF PROJECT:

A. _Description of Dam and Appurtenances:

Rogers iam is an earth fill structure approximately
44.5 ft high and 1351 ft long at the crest. The appurtenant
works consist of a concrete drop inlet and reinforced concrete
pil)e primary spi1lway , which is located at the south abutment
and an earth and rock cut emergency spilIav, which is
located at the north abutment. Sheet 3 of Appendix A shows
a plan of the embankment and spillways and a typical section
of the embankment.

B. Locat ion:

,l1C dam is located in the center of Howard County,
Missouri on a small tributary of Adams Fork. The dam and
lake are within the Fayette Missouri 7 1/2 minute quadrangle
sheet one mile northwest of Fayette, Missouri (Sections 3, 4
and 10, '150N, Rlo -latitude 39'09.3'; longitude 92' 42.5').

.. ..... .. @..m .. .- 1-.



Slice t 1 of Append ix A shows the .,enera 1 v ic in ity, and Slice t
2 of Appendix A shows a plan of the immediate area of the
dam and lake.

C. Size Classification:

With an embankment height of 44.5 ft and a maximum
storage capacity of approximately 4400 acre-ft, the dam is
in the intermediate size category.

D. Hazard Classification:

The St. Louis District, Corps of t:ngineers has classi-
fied this dam as a high hazard dam. Their estimate of the
potential damage zone extends 10 miles downstream of the
dam. The floodplain includes part of the city of Fayette,
Missouri (population 3500), which is one mile downstream of
the dam. Within the first four miles downstream of *he dam
are 15 houses, three improved road bridges, one state high-
way bridge and one railroad bridge.

1:. Ownershi :

The dam is owned by the city of Fayette, Missouri whose
address is City Hall, Fayette, Missouri o5248.

F. Purpose of Dam:

The purpose of the dam is to provide water supply to

the city of Fayette with some recreational benefits.

G. Design and Construction History:

The dam was designed by Larkin and Associates of Kansas
City. The construction of the dam was tnder the inspection
of a temporary city employee (Mr. Gordon S. McKenty) who
reported to Larkin and Associates. Mr. McKenty was not the
inspector during the latter stages of the dam construction.
The dam was completed in 1970. Design plans and specifica-
tions are available and have been used to prepare this
report. No significant problems in regards to seepage
through or stability of the embankment are reported to have
occurred since the dam was built. To our knowledge, no
modifications have been made to the dam.

I. Normal Operating Procedure:

Normal flows will be passed by a drop inlet spillway,
whereas an earth and rock cut emergency spillway would come
into operation for major floods. The lake is used for water
supply for the city of Fayette in combination with an older
lake which exists upstream in the same valley. Mr. McKenty
indicated that lie believed that the emergency spillway has
come into service only once.

-2



1. 3 I'LI INLNT DATA:

Pertinent data about the daw, appurtenant works, and
reservoir are presented in the following paragraphs. Sheet
3 of Appendix A is a plan of the embankment and spillways
with a typical cross section of the dam. Sheet 4 presents
details of the service spillway. Sheet 5 presents a plan
and cross sections of the stilling basin.

A. Drainage Area:

1he drainage area for this dam, as obtained from the
U.S.G.S. quad sheet is equal to approximately 2510 acres.

b. Llevations (Feet Above M.S.L.):

(1) Top of dam (measured): north end 703.5; center 703.7;
south end 704.6.
lop of Dam (Design Plans): 703.S.

P2) Principal Spillway Crest: Design Plans 695.0. (Could not
be measured --out in deep water; checked approximately from
shore) .

(3j Lmergency Spillway Crest: Design Plans 697.5; measured
o97.o.

(4) Primary Spillway Outlet Pipe Invert: Design Plans

0o1.7. measured 001.7.

i) Pool on Date of Inspection: measured 694.2.

to) Streambed: Design Plans 659.0.

7) ,Maximum °lailwater: Unknown.

C. Discharge at Dam Site:

(1) Discharge through the service and emergency spillways
is uncontrolled.

(2) Estimated Discharge Capacity at Top of Dam (Fl. 703.5):

5080 cfs (See Sheet 6, Appendix C).

D. Reservoir Surface Areas:

(1J At Principal Spillway Crest: Larkin { Assoc. Report
184 acres.

(2) At Top of Dam: Larkin & Assoc. Report 256 acres.

-3



1. Storage Capacities:

(1) At Principal Spillway Crest: Larkin t Assoc. Report
2560 acre-ft.

(2) At 'lop of Dam (El. 703.5): Larkin & Assoc. Report

4400 acre-ft.

1. Reservoir Lenmths:

(1) At Principal Spilway Crest (Estimated from Design
Plans): 7000 ft.

G. Dam :

(1) 'lype: Rolled earth.

(2) Length at Crest: 1350 ft.

(3) Height: 44.5 ft.

(4) Top Ihidth: 30 ft.

(5) Side Slopes: 3.011:lV.

(o) Zoning: Silts and clays in upstream portion; more
random materials in downstream portion (Plans and
Speci fications) .

(7) Cutoff: Core trench.

i. I'rincipal Spillway:

(1) Location: South Abutment.

(2) Yype: 8 ft by 8 ft concrete riser (30 ft crest length)
with a 54 in. diameter reinforced concrete pipe under
dam. A minimal number of anti-seep collars were incor-
porated as shown on Sheet 3 of Appendix A.

I. Lmergency Spillway:

(1) Location: North abutment.

(2) 'ype: Larth and rock cut with 100 ft crest length at
concrete control section and 311:lV side slopes.

-4-



SECTION 2 - L:NGINILR1NG DATA

2.1 GENERAL:

Available reports include: an Engineering Study for
Proposed Water Supply Improvements by Larkin & Associates,
1964; a letter from the Missouri (;eological Survey which
includes borings made in 1934 in the dam area; a Financial
Study by Larkin and Associates, 19t7; borings made by Layne-
Western in 1908; and Design Plans and Specifications by
Larkin and Associates, 1908. Progress reports for the first
year of construction were obtained (do not include an)' field
testing records). There are no documented maintenance and
operation data to our knowledge.

2.2 DESIGN:

A. Surveys,

The Design Plans show the topography of the immediate
jam site area (Sheet 3 of Appendix A). U.Si;. S. benchmark
311(1934) , which is located approximately 400 ft southwest of
the dam, was used to determine embankment elevations (B.M.
clev. = 812.42).

B. Gieology and Subsurface Materials:

lihe general geology of tile area indicates 5 ft to 10 ft
of loess over a thin mantle of glacial till and residual
materials in upland areas. Bedrock in the area is the
Cabanis Subgroup of the Pennsylvanian System-Desmonesian
Series. 1he Cabanis Subgroup consists of shale, sandstone,
limestone and coal beds. A brief description of the geology
of the area by the NMGS is presented as Sheet I of Appendix
B. '1he subsurface profile as encountered by the Missouri
iRelief and Reconstruction Commission in 1934 is presented as
Sheet 2 of Appendix B. The boring location plan from the
1968 Design Plans is included as Sheet 5 of Appendix B.
Sheets 4-18 present selected boring logs from the Layne-
hestern investigation. It should be noted that the Layne-
Western soil descriptions do not indicate nearly as much
deep sand and gravel deposits as the original 1954 borings.

C. Foundation and jtibankment IDesigin

No design computations are available. The Specifica-
tions indicate that borrow material was obtained from the
emergency spillway ar, a, the north abutment and the reservoir
area. 'The Specifications indicated that the upstream portion

of the embankment would contain clays and silts; the down-
stream portion could contain more permeable materials (no
shale); and the down:tream berm could contain random materials
which could include shale. The Specifications indicated a

- 5)



compaction requirement of 95 percent of the Standard Proctor
dry density. 'the design also includes a drainage blanket
and a shallow core trench (see Sheet 3 of Appendix A). No
construction test data were obtained.

). hydrology and Hydraulics:

'the basic hydrologic information for this lake is
contained in an "Addendum to Engineering Study" by Larkin
and Associates, 1964. It should be noted that the total
drainage area of both the upper lake (not a part of this
inspection study) and Rogers Lake was indicated to be 1850
acres in the Larkin report. Our estimate of the drainage
area from the U.S.G.S. quad sheet is 2510 acres, which was
used in our analysis. The drainage areas of the upper lake
and Rogers Lake are estimated to be approximately 1250 acres
and 1260 acres, respectively. The storage information from
the Larkin report was used (see Sheet 17 of Appendix B).
Appendix C contains our overtopping analysis. It was con-
cluded that the primary and emergency spillways combined
will pass 73 percent of the Probable Maximum Flood.

E. Structure:

Structural design computations for appurtenant struc-
tures were not obtained. Details of the spillway and water
supoly intake structures are shown on the Design Plans (see
Sheet 4 of Appendix A).

2.3 CONSTRUCTION:

No construction test data have been obtained. The
construction of the danm was under the inspection of a city
employee who reported to the engineer. Progress reports
were submitted on a weekly basis.

2.4 OPERATION AND MAINTENANCE:

We have no information regarding the daily water con-
sumption from this water supply lake. The appearance of the
dam indicates that it is regularly mowed and brush is removed.

2. 5 LVALUATION:

.tie available engineering data listed in Section 2.1 do
not include seepage or stability analyses nor any construction
test data, and thus were inadequate to make a detailed
assessment of the design, construction and operation. No
valid engineering data on design or construction of the
embankment were found.

-6
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SECTION 3 - VISUAL, INSPIECIION

3.1 GENERAL:

The field inspection was made on IS September 1978.
tile inspection team consisted of personnel from Anderson
Lngineering, inc. of Springfield, Missouri and Hanson
Engineers, Inc. of Springfield, Illinois. The team members
were :

Bruce Rhodes - Anderson Engineering (Civil Engineer)
bteve Brady Anderson Engineering (Civil Engineer)
Jack tiealy tHanson Engineers (Geotechnical and

Structural Engineer)
Gene Wertepny - Hanson Engineers (Hydraulics Engineer)

3.2 LAM:

lie dam is an carth fill embankment constructed from
borrow obtained from the emergency spillway area, the north
abutment and the north shoreline upstream of the dam (borrow
areas indicated by the Plans and Specifications). Based on
the soil borings, the fill material would be expected to
consist of clays and silts and possibly some granular
materials.

The embankment appeared to be in generally good con-
dition except for several erosion gullies below and draining
the downstream berm. A 5 ft to 6 ft erosion gully has also
developed at the south abutment immediately south of the
primary spillway outlet (See photograph, Sheet 4 of Appendix
D) . No animal burrows were noted.

No sloughing of the embankment or seepage through or
under the embankment was evident. The drain pipe for the
drainage blanket could not be found and may have been
damaged and covered by past mowing and maintenance equip-
menit. The floodplain below the dam was green and moist.
however, a rainstorm in the area about one hour before our
site visit may account for the moist condition.

' he horizontal alignment appeared as constructed. No
surface cracking or unusual movement was obvious. The
riprap on the embankment appeared to be in good condition.
Some sloughing and shore crosion was noted along the shore-
line (natural material) between the north end of the dam and
the emergency spillway. This section was not riprapped.

Ao instrumentation (monuments, piezometers, etc.) was
observed.

7/



A. Primary Spillway and Outlet:

The riser structure could not be directly inspected
since it is in the water. Visual inspection from the dam
did not indicate any apparent problems. The outlet pipe
and stilling basin structure are in good condition. Con-
siderable erosion has taken place at the end of the stilling
basin structure. Riprap has been carried away, and some of
it is piled in the center of the outlet channel (see picture -
Sheet 3 of Appendix D). The outleL channel is in fairly
good condition downstream of this area.

B. Emergency Spil lway:

*he emergency spillway is in good condition. It measures
100 ft in width at the concrete sill control section with
31,:IV side slopes. Information from a local source indicates
that it may have been used once. The emergency spillway is
not lined but is partially cut in rock. Some erosional damage
would be incurred during full flow, but the damage would not
be expected to be catastrophic and would be repairable.

3.3 RESERVOIR AND WATERSHED:

The immediate periphery of the lake was grass covered
and wooded with moderate slopes. No sloughing of the reser-
voir banks was noted except for the section previously men-
tioned between the north end of the dam and the emergency
spillway.

3.4 EVALUATION.

'the erosion which was noted on the slope below the
downstream berm and especially on the south abutment and at
the end of the sill block at the primary spillway outlet
should be corrected and maintained. The south abutment
erosional area should be regraded, and an effort should be
made to minimize future erosion. The erosional area at the
end of the sill block should be corrected immediately and
maintained.

The shoreline between the north end of the dam and the
emergency spillway may need riprap in the future to prevent
further sloughing. The drainage blanket outlet pipe should
be located, repaired if necessary, and marked to prevent
future damage by maintenance equipment. Free drainage of
the drainage blanket is important to avoid possible piping
or stability problems in the future.

The raw water pipe between the primary spillway and
water supply structure and the pump station would appear to
be under pressure much of the time (see Sheets 3 & 4 of



Appendix A) . The area around the pipe outlet should be
periodically inspected for seepage which might indicate a
leak or rupture of the drain pipe. Such leakage could
eventually initiate a piping failure through the embankment.

It should be noted also that the original raw water
pipe from the upper reservoir was removed when the dam was
built. Its removal and the subsequent replacement of soil
material would have been a critical operation. We have no
information on how this was done.

Photographs of the dam, appurtenant structures, and the
reservoir and watershed are presented in Appendix D.

-9-



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES:

Flow over the primary and emergency spillway crests is
uncontrolled. The water level in the lake could be lowered
by means of the low level intake upstream of the primary
spillway (see Sheets 3 and 4 of Appendix A). VWater supply
can apparently be obtained by means of either the low level
intake or the upper movable intake pipe in combination with
the booster pump station on the downstream side of the dam.
We have no information regarding water supply regulating
procedures.

4.2 MAINTENANCE OF DAM:

Based on the appearance of the dam, it is obviously
mowed on a regular basis. The erosional areas which were
noted apparently do not receive any regular repair.

4.3 MAINTENANCE OF OPERATING FACILITIES:

We have no information regarding maintenance of the
water supply facilities.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT:

T'ie inspection team is unaware of any existing warning
system for this dam.

4.5 EVALUATION:

Lrosional areas should be corrected and maintained as
discussed in Section 3.4. The outlet pipe for the drainage
blanket should be located, repaired and marked. The shore-
line between the north end of the dam and the emergency
spillway may need to be protected from wave erosion in the
future. 'ihe outlet channel has some brush, which should be
removed.

10
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SECTION 5 - IYDRAULIC/ZIYDROLOGIC

5.1 EVALUATION OF FEATURES:

A. Design and Experience Data:

The basic hydrologic information for this lake is
contained in an "Addendum to Engineering Study" by Larkin
and Associates, 1964. It should be noted that thle total
drainage area of both the upper lake (not a part of this
inspection study) and Rogers Lake was indicated to be 1850
acres in the Larkin report. Our estimate of the drainage
area from the U.S.G.S. quad sheet is 2510 acres, which was
used in our analysis. 'ihe drainage areas of the upper lake
and Rogers Lake are estimated to be 1250 acres and 1260
acres, respectively. The storage information from the
Larkin report was used (see Sheet 17 of Appendix B).
Appendix C contains our overtopping analysis, which is based
on U.S. Army Corps of Engineers guidelines.

B3. Visual Observations:

The primary spillway and water supply structure could
not be inspected since it was in the water. Thle outlet pipe
and stilling basin are in good condition except for the
erosion at the end of the sill block. This condition should
be corrected as discussed in Section 3.4 to prevent possible
undermining and damage to the outlet structure. The emer-
gency spillway is in good condition and, according to a
local resident, may have been used once.

Facilities are available to draw down the pool. Spillway
releases would not be expected to endanger the integrity of
thle dam, provided the erosional areas in the primary spillway
outlet area are corrected.

C. Overtopping Potential:

Based on the hydrologic and hydraulic analysis as
presented in Appendix C, the combined primary and emergency
spillways wil11 pass 73 percent of the Probable Maximum
F~lood. Thel Probable Maximum Flood is dlefined as thle flood
discharge that may be expected from the miost severe com-
bination of critical meteorologic and hydrologic conditions
that are reasonably possible in thle region. T[he recommended
guidelines from the Department of the Army, Office of the
Chief of Engineers, require that this structure (intermediate
size with high downstream hazard potential) pass 100 percent
of the PNIF, without overtopping. One hundred percent of the
1'MF: will overtop the dam by 1.47 ft for a duration of 2.83
hours with a resultant peak outflow discharge of 14,388
c.f.s. (see Sheet 6 of Appendix C). The combined spillways
will pass the 100 year frequency flood without overtopping.



The hydrologic and hydraulic effects of the upstream
Fayette Lake Dam have not been addressed in this report.
It is believed that results of these analyses are conser-
vative with respect to percent PMF passed by Rogers Dam.
The upstream dam will be inspected later in the National
Program of Inspection of Non-Federal Danis and, at that time,
the Rogers Dam overtopping analyses will be revised.

- 12 -



SECTION 6 - STRUCTURAL STABILITY

b.1 LVALUA'lION OF STRUCTURAL STAIHILITY:

A. Visual Observations:

Visual observations which could adversely affect the
structural stability of this dam are discussed in Sections
3.2 and 3.4. If left unchecked, the erosion on the dam, at
the south abutment, could cause stability problems in the
future. The erosion at the end of the primary spillway sill
block, if not corrected, could undermine the foundation of
the spillway and damage the structure. The sloughing along
the shoreline between the north end of the dam may need to be
protected from wave erosion in the future.

B. Design and Construction Data:

Design plans were prepared by Larkin and Associates.
The pertinent sheets from these plans are presented as
Sheets 2 through 5 of Appendix A. Our site inspection
indicated that the side slopes and berm widths were as
recommended. If the embankment was placed in relatively
thin lifts at the recommended density of 95 percent of
the Standard Proctor maximum dry density (no laboratory
testing records available to verify this), then the embank-
ment should remain stable. No stability or seepage analyses
nor any construction test data were found.

C. Operating Records:

Ao operating records have been obtained.

D. Post-Construction Changes:

To our knowledge, no post-construction changes have
been made.

L. Seismic StabilityX:

The structure is located in seismic zone 1, which is
historically the least active zone in terms of occurrence
and magnitude of earthquakes. The seismic loading pre-
scribed for zone 1 is generally not critical for a well-
constructed earth dam of this size.

13



SECTION 7 ASSESSMIENT/tIRIMLEI)IAL MEASURES

7.1 DAM ASSESSMENT:

A. General:

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

B. Safety:

The embankment is generally in good condition. Several
items were noted during the visual inspection which should
be corrected or controlled. These items are: (1) erosion
at the end of the primary spillway stilling basin; (2)
erosion on tile slope below the downstream berm; (3) erosion
gullies on the south abutment; (4) the drainage blanket
outlet pipe could not be found; and (5) sloughing of tile
shoreline between the north end of tile dam and the emergency
spillway.

Tile dam will be overtopped by flows in excess of 73
percent of the Probable Maximum Flood. Overtopping of an
earthen embankment could cause serious erosion and could
possibly lead to failure of the structure.

C. Adequacy of Information:

'lhe conclusions in this report were based on review of
the information listed in Section 2.1, the performance
nistory as related by others, and visual observation of
external conditions. The inspection team considers that
these data are sufficient to support the conclusions herein.
Seepage and stability analyses comparable to the "Recommended
Guidelines for Safety Inspection of Dams" were not available.
This is a deficiency which should be rectified.

1). Urgency,:

Tihe remedial measures recommended in paragraph 7.2
should be accomplished in the near future. If these items
are not corrected, and if good maintenance is not provided,
then damage to the spillway outlet structure could result,
and the embankment condition will continue to deteriorate
and will become serious in the future.

14 -



E. Necessity for Phase 1:

Based on the result of the Phase I inspection, no Phase
11 inspection is recommended.

F. Seismic Stability:

'lhe structure is located in seismic zone 1, which is
historically the least active zone in terms of occurrence
and magnitude of earthquakes. The seismic loading pre-
scribed for zone 1 is generally not critical for a well-
constructed earth dam of this size.

7.2 REMLEDIAL MEASURES:

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

(1) Seepage and stability analyses comparable to the
requirements of the recommended guidelines should
be performed by an engineer experienced in the con-
struction of dams.

(2) The erosion which was noted at the end of the sill
block at the primary spillway outlet should be cor-
rected immediately and maintained.

(3) lhe erosion which was noted on the slope below the
Lownstream berm and on the south abutment should also
be corrected in the near future and maintained. Possibly,
future erosion can be minimized with the use of riprap
or ditch checks.

(4) The shoreline between the north end of the dam and the
emergency spillway may need wave erosion protection
in the future to prevent further sloughing.

(S) The drainage blanket outlet pipe should be located,
repaired and marked to prevent future damage by main-
tenance equipment.

(6) Check the downstream slope periodically for seepage and
stability problems (especially in the area of the raw
water pipe under the dam). If wet areas or seepage
flows are observed, or if sloughing is noted, then the
dam should be inspected immediately and the situation
evaluated by, an engineer experienced in design and
construction of dams. The area around the raw water
pipe egress should be inspected periodically and if
significant seepage and the beginning of erosion around
the pipe are found, the situation should be evaluated
by a geotechnical engineer.

- 1s



(7) A detailed inspection of the dam should be made at
least every 5 years by an engineer experienced in the
design and construction of dams. More frequent in-
spections may be required if slides, seeps, or other
items of distress are observed.

(8) Spillway size and/or height of dam should be increased
to pass the P1MV. In either case, the spillway should
be protected to prevent erosion. Permanent lowering
of the pool elevation is also a possibility in passing
the PI..jF.

(9) Seepage and stability analyses comparable to the require-
ments of the guidelines were not available, which is
considered a deficiency and should be corrected.

16
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September 30, 1964

Mr. Robert Lamberton

Larkin and Associates

19 East Gregory
• Kansas City, Missouri

Dear Bob:

Enclosed are two (2) copies of the drilling done in 1934 for the
prorosed Fayette dam in sections 10 and 3, T. 50 N., R. 16 W., Howard
County and a bafayette 7 -minute topographic quadrangle. I have roughed
in the section of rock which will probably be encountered on the abut-
ments..., The total thickness of the Lagonda shale, .hich may contain some
sandstone beds, and the position of the Bevier-Whealer coal, Ardmore
limestone and shale (Verdigris formation) and Crorwaburg coal are eatinated.

The major outcropping units in the proposed reservoir area are from the

Higgineville limestone to the upper part of the Lagonda shale.

The approximate Fort Scott-Cabaniss contact, drawn at the top of

-the Excello, black slaty shale, is shown on the topographic map. This
..was taken from a Master's thesis map by Rudy Prusok.

The major seepage zones that we have noted at dams constructed in
" the Pennsylvanian system of rocks are, in addition to jointed limeat nes,

associated with joints in the black, fissile or slaty shales and coals
which are underlain by impervious underclay.

Williams and I would appreciate hearing from you when the conatruction

begins and especially when the core trench is opened.

' '..- *. Yours truly,

S-"James A. Martin

Geologist

JAM: blh
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LAYN -WEST2RN COMPANY DATE. 5- 1 4 -6 8  _BORING NO-

1010 West 39th Stredt CONTRACT C ityo.fayette___,.____

Kansas City. Missouri ADDRESS Dam Site - /

DRILLER L. B. Henry CITY AND STATE Fayette, ?,issouri

SURFACE ELE - 7 7 , R IG c E _ W ATER LEVEL CASING USE ' O .2 O . _A uers
SURFACE ELEV-9 RG= - I ...

A.O.-A.l,- Only R.5.--6 B;I $ V--%o Vo-.

ABOREVIATIONS. , A.-So-pe Ager S.S.-SpL, Sp... C. V/. C.r. V.I.,

\YV.B -. W00' Bo. S.T.-Shelb, Tub. C A.-Co,. A;,

DEPTH METHOD PENETRATION SAMPLE DESCRIPTION
RECORD COESMLDECIT N

6rCOEE

Hydroolc Nmer R'OVR CLAY CON .;STENCY
Hydo.1,~ o B b I' RECOVERYCOLOR-MATERIAL-MOISTURE-SAND DEN 'SITY

From To Pr. 'u I ofT SANDoENS,

01011 3'6" AO ' I Grayyllow weathered shale, dry, hard

3'6" V'O" ST1 4.50+ 15" Gray yellow weathered shale, dry, hard

5'0" 8'6" AO Gray yellow weathered shale, dry, hard

8'6" 9'6" ST2 4.50- 12" Gray shale, dry, hard

9'6" 10'0" AO Brov; shale, dry, hard

1 29"
l0'0" 17'6" CW SS-./2'" Gray sandy shale, hard, 16 pcs. 1/2" to

17'6" 27'6" Civ 120" _Gaysha leAa d._ s. I" to 3S"

27'6" 37'6" CW 1120". Gray._s_-haljer .LA psdto2...".

37'6" 45'8" CW 98" Gray shale, hard, 21 pcs. 2" to 29"

45'8" 47'6" C,, _ 22" Black coal, hard, 4 pcs. & crumbled

47'6" 48'6" CIV 12" Graysh.l_ 4 _psq__&cxUnb od.J3t
Gray shale with limestone nodules,

48 '6" 50'0" CW 18" 5_pcs_._li/2"to7"

F Gray shale with limestone nodules,
50 '0" 60 '0" ~, ~17"LXZLZ 31 .pc,-__!2" to 17"

TIME'AND DATE HOLE COMPLETED 10 a.M. 5-15-.GB
DRILLER TO INDICATIEs

; TO. D TIME AND DATE WATER L'VEL PFCC,'V": / ,
,,4 *0I*



LAYNE-WESTERN COMPANY DATL_ - 8_a OMG o
1010 West 39th Street CONTRACT Ciy of a yette

Kansas City. Missouri ADDPESS Dam Site //,-4 , .

DRILLER L .jB ±. .I__c __n y CITY AND STAT FYaY o tto, Missouri

SURFACE ELEV S 665.9 RIG C ME-  WATER LEVEI CASING USEDA;O1IO'J__ugcrs
A.O.-A !;, Ony ..- o ,t .- " O "/ e

ABBRVIATIONS, S A.-- p!1. A. .r S.$.-Spla, P.,, C. VW. Co4 V, o'e,S] W.B.-Wo.I Bo~. S.T.-Shk b, Tue C A-Ce. A..,

DEPTH METHOD pE? E RATION SAMPLE DESCR:PTION
_ CO__ I CORERLCOV[RtY CLAY C"' .!I S'E"CY

ydrul. To I RECOVERY COLOR-MATERIAL-MOISTURE-C AY
Yt -T Pr"u 0' B1" SAND DEN5.1Y

0 1 3'6" AO __ Browngra yclayeysitrnoistStt __

3'6 I 5'0" ST1 Brown gray clayey silt, moist, stif.

5-0" 8'6"1 AO I Brown gray clayey silt, moist, stiff

8'6" 10,_0" ST2 .25, 16". Brown_ gray clayCy silt, moist, soft

10'0" 1 13 '6 "1 AO I Brown_ra _clae y silt, oist, soft

13'6" 15 '0" ST3 1.00! 18" Gray brown clayeysis1 t__moist_s tif f

15 '0"_ 16'0" AO _ ____Gray browncIayey_ s ilt It' __
'Gray brown sandy clayey silt, trace

16'Olt 1816"1 AO !-I_______ gravel, noist, stiff_________
.50 Gray brown sandy clayey silt, trace

18'6" 20'0" ST4 .50 med.
2 Gray brown sandy clayey silt, trace

20'0"~~~f r36 AO_ _____gavq_1__mst_ mqd.
--Gray brown sandy clayey silt, trace

23'6" 25'0" ST5 . 18" __y'-:ave_ moiSt__hard
Gray brown sandy clayey silt, trace grave:

25'0" 27'0" A01_ _ I moist, hi__d

27'0" 28'6" __

28____6" ____ __ A0.. . ___5 ___ ____.Dar.~ray-sh le,--d"Y.,-_-a:C

.__ '_6" . _516 £. _ _D arkzraysha1cdry,_ha rd

..29.'6Z. -3-Q2 -iAQ __ __ akgyh-dr~i

.LQ_0aQ--- ___ _O'_10"_L. _lack -shale._har 4p-' " V' _r "

30'10" 31'0" CW 2" Gray limestone, hard, I pi-cU 2"

31'O" 32'10' CIV9" Gray shae, hare, i piece 9"

Cont'd. TIME AND DATE HOLE COMPLETED
DRILLER TO INDICATE -/ ,- , •.... TIMF A ND DATE A,' ... .. . .,. [ -3 , >; /x _P



LAYNE-WEST:.E.N COMPANY DATL- 1 S Bo NG o.5 a

1010 West 39th Street CONTRACT City of Fayette

Kansas City. Missouri
ADDRESS Dam Site I__ .

DRILLER L.B..-Honr-y._______________ CITY AND STATE FaypjteoII sso Lri

SURFACE ELEV ."_?_RIGC,- WATER LEVEI __ _CASING USED ol uers

A 0 .- A , O.':' P.0-9o( R. S V.-.o, Vo,

ABOREVIATIONS, S A -S',"r
l 
Aug. ...- Sp

I
- Lpoon C. W. Co.. "- o.e

',I'J! --W
0
,k 8oev S.T.-Sh.:by T.. A.-Co . A,,

DEPTH METHOD PENETRArIONRECORD i OR SAMPLE DESCRIPTION

-- I )' _ _ _ CORE I

.... m T. ..... ECO VERY COLO-MATERIAL-MOITURE-CAY ONS'EN Y

i32'10" 33 '10 ___ 12" Gray limestone, hard, 4 pcs. 1" to 7"

iGray limey shale, hr,3ps
33'10"I 34'5" CWI I 7" crumbled, I" to 2-1/2"

34'" 34'101' Ci 5" Gray limestone, hard, 1 piece 5"

34'10" 35'0" CIS 2" Gray llimey shale, hard, 1 piece 2"

35'0" 38'10" CW 40" Black shale, hard, 27 pcs. 1/2" to 5"

3S'10" 40'0" CW 14" Gray shale, red. to hard, 4 pcs. 1" to 9"

_:2 , 40 4" __4__ sh_u__ Syft__cru,-bled

_.A0IAL4_ __..9Z_'C L..___ _17" _Da¢k _Oal _hr pcs. 4" to 8"

"4 '" "432QL --CXL -' I 52

43'0" Tntnl -Depth

Set Packer at 37' a 37 ,bs. At 32 lbs. pressure, set Packer at 32'
pressure. Water 1s 1/i gal. 4:00 P..
for 5 rain. -- : 4:01_P.M:. Loss 1.65 gal.

4:02 P.!,. " 1.7"
4:04 P.... 1.7

__ __ __ __ __ _ __ __ __ _ :0 5 P. ." 1.7 _ _ _ _ _ _ _

4:10 P._. " 8.9
_ __ I 4:15 P.,I. " 7.4

TIME AND DATE HOLE COMPLETED Q _._i1, 5-15-GS
DRILLER TO INDICATE ,  TIME AN'DATE A; " Vo .,PCOPD& '

_ . ~~TIME AND DATE WATc.R LEV'", REC'O"DED .. .. r



LAYNE-V.'ESTERN COMPANY D.TL S-_o._D-7

1010 \Vost 39th Street CONTRACT.itY__fTFaYtte.. ..

Kansas City. Missouri Dam Sitc 6'-S

DRILLER L. B. Henry CITY AND STATL Fayetto, '0.

SURFACE ELEV. .z__ W'RIG_,_ WATER LEVEL CAS:?1G USEDIS' ',O1'ow

.O .- A ,:° , o ! p B - P -1 , n o V -. ., , ; / O S
ABBREVIATIONS, S A.-5--". & , 5 : . W. Cc'. .,.,

W.B -V,6 P.,. S.T-Sh .:by Tbe C A.-o,.
--- - -- - - - - . ,:

DEPTHm HO PN AION .. ....... SAMPLE DESCRIPTION
__ _ ___[CO D COFE

FeomHy ,ulicRECOVERY

T I COLOR--ATFIAL-MO STUR-CtA Y

0,0" 3'6"RB Brown claycy silt, moist,_ stIff

0 Gray brown clayey silt, trace wood, moist,

3'6" 5" ST 1 50 13" I stiff

5'0" 8'6" RDray brownclavey silt, moist, sti-ff

8'6 " 10'0" IST2 11.501 15 Gray brownRclay~y silt moist, f'___" i0___ RB __l_8 _Ga - bonclyy_~l mit_ tf

10'0" 13'6" __M _ Gray brown Clayey silt ,_moistLtiff

13 '6" 15 '0" ST31 .50 13" _s o

15' 0 IS '6" R RB Iy

10 .. 3.2..0. Gx r ay_€ I5ay-y0 sOirL y i _c

236 .25 '0" ST5 .50 13"_Gray clayey silt4 _moist2 mcd

I

_ *'. " 0 __' 0 _T6 .50 __ 18" bray ~~ ~~_ _tr. _ ,;Oist _ _
_2L5'0" 28'6" RB _._____ ray clayey_.sitrsmd__ _ _ _ b__ _ _r a y n d , _ ,n

2, Lr 3 QO M 5- spa~c~ic si'.,_san ot c

33 '6" 35'0" ST7 1.50 18" Gray sandy clay silt, moist, stiff

35'0" 38'6" RB -Gray sandy. clay silt, moist, stiff

38'6" 40'0" ST8 1.00. l Gr.y sandy clay silt, moist, stiff

40'0" 43'6" RB __ __ aj. sandy clay silt, mois9t, stiff

43'6" 45'0 sT_3.00 .....L.... c-rayclay silt, mc'-L, verystiff

(Cont'd)
TIME AND DATE HOLE COMPLETED

DRILLER TO INDICATEs
-TIME AND DATE WAT!'1 trVrt PCO'2'--/i 7 4.'1j



LAYNE-V/'STERN COMPANY DATE_ 5-8-68 BOROC p-7 _aza

1010 West 39th Street CONTRA Cty~ofFxyettC._ -

Kansas City. Missouri ADRSS -a S-te_

DRILER L. B. Henry CITY AND STATL-aY2I. o

SURFACE ELEV. _ RI C WATER LEVEL _-_CASING us:5l5-Hollow
A..A, 0:,y. R ft -r,k P -0 . jz.yiU cf

ABIRE\1:ATIONS. S A.-S-' . A.y' a 5.5 -so,;, "p.. C W.C- . ,..,
W.b -W.,. no'. S1-5h.!bV TO- C 1, -c" .

DEPTH METHOD PNTAION SAMPLE DESCPIPTION
RECOIZ

_____ ____To ___ HY"oI, c _ ___COLORZ.AT ALMOUI5!ANDD-j4EY -

45'0" 4719" RB _________Gray clayey Silt,ilnoist, very stiff

47'9' 50'0" RB I___Gray limy shale, dry, hard______

50,0" Total Depth, _ I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TIME AND DATE HOLE COMPLETED 7:30PM.-SS
DRILLEP. TO INDICATE,TI NDAT ' - /g'r,~



LAYNE.WESTERN COMPAIN' DATP 5O-9G-6SD-

1010 West 39ih Street CONTRACT City' of Fayette_____

Kaonsas City, Missouri ADDRESS Dam Site 7-t tz '

'1DRILIE~ L_ B_ Henry CITY AND STATL_aYv~g4q!1_ .X

SURFACE EtEv 66 2 -0 I~M. WATER LEVEt .-CAS:NG USED- -___

/,.O.-A,'p 0 C.-r'.P.'/y ,
A33RREVATIONS, S A o"roA,,,,). S- p~'S,,o. C. V/ .,.**'

w13 -W,.~ B.'. S.T.-5h.!6y, T~b. C -C'.

DETHMETHOD PENETRATION SAMPLE DZESCRIPTION
RECOED

Hyd~o,.[c N,- RECOV(E .OD-ATPALM IT - CtAY CON!S?!NCY
To Pr Nr o i". CL)-&TPILMIUL- AND D!YT

0,0." 3 '6 AO -- ow - _____., cayqysiit nt, sof t

3_ __ __ __ 5_ _ ' " 1 S 1 0 2 7 lBrown _________o ;t o

5'0" 8'6" AO -- ___Brown sandy clayey silt, Moist, soft

8-6" 10-0,' ST21 .50! 1__ " Gray sandy cla ~ sIt,_moist, red .

10'0 " 13 '6" AO I Gray_ sandy clayjcysi~n~~n

13 '6" 15 '0" ST3K1.25 ___18"_ rw c ray cltygjy silt,_moist, stiff

15 '0" lS'6" IAO r00

1816"11 20 00" ST4 .75 18"Brown gray clayey silt, mnoist, med.
I Gray clayey silt with sand scams,

2010" 2310" WB - - __ moi-st, med.

23 '9 2316" WVB !__Gray clyysilt, moist, Soft
3'

23'6" 25'90" SS51 .001 3 1S" Gray _lyo loSt of

2.O _" -2S6 J-IL -- Gray-claye y-ilt--moi-stLsof t_____

28 '6 30'0 " ST6 .501 [JL I r -~,xcy l l5 .c

30'0" 33 '6" VB~ Gacae~i ~~~t~md.

33' 6 35'0" ST7 1.00 18" lGray snndyc1ayeysi~t_,_npi. stf
35'0" 8G6ay and black claycy silt, sand &gravel,

I IGray and black clayey silt, s:i1 -. gravel,
38 t6" 1w 40'0" 1 ____ ___

40'" 4'6~YB~ 1 Gray and black c3~;,;- silt, sand &gravel,

(Cont'd) -~rost)0

DRILE TOINICA~iTIME AND DATE HOLE COMPLETED 2. ,,

71IME AND DATE WAtr-' irr pr~rr')



LAYNE-WESTERN COMPANY DATE - 9 8 5-O, .,oDS t -

1010 Wost 39th Street CONTRACT CY.__.t9._ of Fayetto

Konsas City. Missouri o [SS. Dam Site 7 ,,

DRILLER L. B. Henry CiTY /, STATE._Faye_t_t~e 14o.

SURFACE ELEV- 662 . 0  _RIGLE WATER LEVEl CASING U
A.O.-A.V.e Only R -- 'o( f: ) V.- , n Vo.e

ABBkEVIAYIONS, S.A.-S',plo A g S S.-Spl;. !p,Io. C. /. C." .'o.r
W. s-ohk 8or. $.,-A.eby TvL, C A -C,,. A-.

DEPTH METHOD E R , SAMPLE DE:CR;PTICN
I _ _ _ _ CORE

I Hd I' N€ ! RECOVERY - A&AT I -M CLAY CONS!ST[NCY
Fe Prepare ef Blowi .. . .~

41'6" 43'6" _'B -. Gray shaly silt, moist, stiff

43'6" 45'0" ST9 1.O0 _ Gray shalcy silt, moist, stIff

45'0" 43'6" WD I Gray shaley silt, moist; stiff _

9 - Gray-brown-black claycy silt and gravel,

4S'6" 50'0" ISSl9 18" I moist, stiff

Ri 11 .Gray-brown-black clayey silt and gravel,
__'0"_ moit, stiff,L 2, -, , --/ Gr oisston

_5 -_20" 5. 0" _G_ - - .. . yr . m isa e s

55-0" 60'0" RB Gray silty sandstone, moist, dense

60'0" 65'0" RB ;Gray silty sandstone, moist, dense

6590" 70'0" RD Gray silty sandstone, moist, dense

70'0" 75'0" RB !Gray silty sandstone, moist, dense

75'0" 85'0" RB iGray silty sandstone, moist, dense

85'0" Total Dcpth _ _ _ __ _ _ ____ _ _ _ __ _ _ _ _ _ _ _ _

fI CAL-_- .

TIME AND DATE HOLE COMLETE0
DRILLER TO INDICATE-



LAYNE-WVESTERN COMPANY DATE 5-16-GS BOA:N- No. D-11

1010 West 39th Street CONTRACT Ci4tY Of Fay CttC

Kansas City, Missouri ADDRCSS Dam Site 4',7 C:7

DRILLER L. B. Hen-ry CITY AND STATE Fayette, Missouri

SURFACE ELEV. V . RIC___ WATER LEVEL CASING USED }p'-OI_ w Augers

A O.-A.'J" O-ly R C.-Po-, P. .. V.-.',r \o.

ADE[VIATIONS, S A -S- p'o A-,1 S S -Sp:' Tp' C. W. C-,. V/o.,
W.b -o " , * O ST--h~ Tb C A.-C r. A;,

DEPTH METHOD PENRATION SAMPLE DESCRIPTION
_ _ _co;_ COPE

Hyd ruti€ N u'b R Y COLO R--,ATERI AL-MOISTU RE- CLA Y CO [ TEN CY

"°0 i '6" PECOEPY_.....- - --.. _-o___°____
ye P, o 5 AND trENSIflY

0-0 3-6_ AO_ Brown clayey silttr._moisture , hard

I6 5'0", ST1 4.50+ I S Brown clayeyit rrniture, hard
I I

0" '0" AT 4.0 _ _"_Brown clayeVsilt, tr. moisture, hards'o" 7'o"9 AO' o', cye, ,=. osu..'-
. . i 'Gray brown sandy clay, trace gravel,

7'0" S'6" AO _ _ moist yery stiff
Gray brown sandy clay, trace gravel,

8 '6't O'0"j ST2 2.75_i, moist verv stiff
Gray brown sandy clay, trace gravel,

10'0'. 13 '6 " AO __________noist vcrvstiff' -- ____

Gray brown sandy clay, trace gravel,
13'6" l5'0" ST3 _ 18"1 small sand sea rs tmo sj2 verystiff

1 0Gray brown sandy clay, trace gravel,

-_AO__ _I O -" --- "A_LTLO" J.lS--6__ __0_ ___, _ GrO'_s1 _e-~y_.-haid

1S16 " 19'6 " ST4 4. 12" Gray shale dry, hrd
I

19'6" Total Deth

_______________________ - - -I ________

TIME AND DATE HOLE COMLETED 9 :5 A.. 5-1G-6S
DRILLER TO IND TCATE, D ,~~~~TIME AND DAtCfV',

" ? .. . .. /, '' ; ,".,



LAYNE-WESTERN COMPANY DATE 5- 1 3- 6 8  Bq4 8I IO.. OD-13

1010 West 39th Street CONTRACT C_.. ty ., J',YO.tt

Kansas City. Missouri ADDRESS Dam Site / .La ' z ,".<

DRILLER- L. Henry CITY AND STATE Faytte,,issouri

SURFACE ELEV 1 -- '! '9 7 RIG C E W ATER LEVE LCAS:NG U SED.- . '. A u gers

A.O.-A. ,., Ory R f.-P( [, V. k Vo-
ABBREVIATIONS, S A.-So-p! A Ver S.S.-SpI;, sp-e. C. W C.o.e W.I.e

. B.-- . Soe .T-Sh~lby Tbe C.A.-Co,. A;,

DET M'ETHOD PENETRATION... . . ....

RECO;D O RE SAMPLE DESCRIPTION
. REC R COVER

F ro - To Hyd culIc N - b, COLOR-mATERIAL- MOISTURE- -C AY CO. 5:S ENC'Y
P'. . 510"SANDDEN' 51.

0F t 0 
- i- - - - -~ - ' - - - -_ _D D E N - -

0,0" 3'6"1 AO Gray brown clayey silt, tr. molsture,hard

3t," 5'0" I ST1 4.00 15" Gray brown clayey silt, tr. moiture,hard

I I
5'0" s'G"I AO_ -- Gray brown clayey silt, tr. moisture,bard

"ST21 18_rw

8'6" 10i0'0" 2.25 18" Brown sandy clay, moist, very stiff

10'0" 13'6"1 AI Brown sandy clay, moist, very stiff

13'6" 15'0"; ST3 3.75 18" Frown gray sandy clay, moist, very stiff

15'0" 18'6 " AO Brown gray sandy clay, moist, very stiff

__8_ ,20'0" ST414.5 _ 18 s__ ngrasndy clay, moist, hard

20'0" 23'6 " AO B Drown gray sandy clay, moist, hard

23'6" 25'0" ST5 1.75 13" Brown clayey silt, moist, stiff

25'0" 28'6" AO B__ rown clavey silt, moist, sti.ff

28'6" 30'0"1 ST6 3.25 18" Brown clayey silt, moist, very stiff

30'0" 33'6"' AO Brown clayeysilt moist, very stiff

1 7 12" Brown clayeysilt, moist, very stiff

34'10" 35'0" i4.5 + 6" Brown sandstone, tr. moisture, hard

35'0" Refusal _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TIME AND DATE HOLE COMPLETED 6"25 P.m. 5-13-GS
DRILLER TO INDICATA _ ' / Ar'r i',, , P

TIME AND DATE WArc_ Irv71 P7O D1D A pq7.2/._ y



LAYNE.WESTERN COMPANY DATE 5-20-6 3  O '-NG N.O.

1010 Ves-t 39th Street CONTRACT!CitY OU F aYCettC

Kansas City. Missouri ADD S 2.-O .F7'/Y / ;,):

DRILLER L. B. Flen'% CITY AN D STATE y.aycttejvto*.DR IBefore coring

SURFACE ELEV. 77- 707Z R1G_.C2'_ _ WATE . LVCUdryCASING oe

ARRRE'IATIONS, S A -- 'pT. A.P. S S - pl, r- C. Y/ C.,. ':/(,..
w 'n -\ . , , ~l S.T.-S .:by Tb. C A.-C-. A,r

PTH METHOD PENRA__ON SAMPLE DESCRIPTIONDEPTHMETHD ItCOqD

I CORE

00 2'" A Black& brown clayey silt, to?> soil,reelst

20" 3'6" AO Gray brown claycy silt, moist, ver ., stif.

3'6" 5'0" STI 12.50 I 18" Same

5'0" 8'o" AO So_ _s -___
.Yellow bro-.n weathered shale, trace

8-0" 8'6" AO gravel, tr. moisture, hard

8'6" .0'0" ST2 '4.50+ 18" Sae

i0'0" 13'6" AC I_ ame

- i__ _I all_ e

_/ _0'_ __o."_ _ 0 __ ___ __ _ __ _ _ _ __ _ __ _

I Yellow brown weathered shale, trace

ISae____________ ______ _a

22'9'- 23'6" ..AO Gray shale, dry, hard

23'6" 24'0" ST5 0+ 6" Same

24'0" 25#' 0" AO S ame

25#0" 35'0" CI1'1 115. Gray shale, med. to hard, 21 pcs. 1/2" to

35'0" Total epot! 31"

TIME AND DATE HOLE COMPLETED 12 noon 5-20-68
DR LLER TO INDICATE, TI',F AND DAT! \ A' . 11 A.M. '1 . - " /2 " / . . ...

. . -, - .. .. .. , -A • V



LAYNE-WESTERN COMPANY DATE 5-2lZ3 BOR o NO. C 20

1010 West 39ih Street CONTRACT_ CYo'- ayCt :C

Kansas City. Missouri ADDRESS Dam vito

AL. D. Zcnry C17Y AND STATE . _____
t

__
, o.

I Dcforc coringC: V,'A TER LEVE L_ d- ,' CASING u £3 h 1! '¢ a g r
SURFACE ELEV. 662'10 -RIG . ......

A9Tv~~,s A O.-A~'r.' O.:y P 9.-P-rL ,, 5 v .- , , ,-*

ABRMArIONS. S A-So -'P. " SA pSp',r p" 0 C W. C,. .'o..,
W.B -V/or . 0 ', S t.-S 1 oby Th C A -Col A-,

DEPTH METHOD PENETRATION SAMPLE DESCRIPTION
__ _ __' _ _CO __ CORE

Hyd-oo c ,'- R ECOERY .... CLAY CON9:!TCNCY

" I ... ,. O°
lo
'° t 5 AND DEN5;7Y

0'10" .3 316 AO Yellow qrayclay ey shale, dry, hard

4' 0" 8 '6" ..AO Same
.P~qzTffi4<+ _________a, hard

816" 910" ST2 4.50+ 6" Bro%-r. gray l ry, hard

90 1.0" AO__ _ S amre
'rowm gray med. to soft shale, 7 ocs.J 3"3C%3 . _!__ __________l2jto 7" _________

01__ _

21±O 23 '4 _CW __28L. _Graysha halred__cs_ io_3__
II

2 3 1 lj - ij, 4-1 Gzay1imes toe~ard. C_ 4",. -'" .23'8! cw -. - " ryIm~~le h~ ____- __"

23'8" 25'1'l CW 27" Black shale, hard, 5 pcs. 1" to 11"

25'll'_.~ 2 ._CWq 1 4" Black coal, hard, 7 pcs. 1l to 3"

27l " C_ .___35" Gray shale%_.i.thljies~tone nodules,

12 pcs. & crumbled, I" to 10"
31 t a - .- - - . --

TIME AND DATE HOLE COMPLETED 4:00 P.&. 5-21-6S

DRILLER TO INDICATE,
TiMS AND DAT- V' 1:00 P.M.

... .. I - -- .. ... . .. .. " --: : --- :' d L -. f .,-i . ..t t . ,



LAYNE.\VESTERN COMPANY DATE 5- 1 6 -68 _BORNG NO.- 7

1010 olest 39th Street CONTRACT City of Fayette

Kansas City. Missouri ADD~rSs_ Dam Site (Borrow)

DRILLER . B. Henry CITY AND STATEF t e issouri

SURFACE ELEV. . RIGrC:. WATER LEVEL__dry CAS1NG UrD _none

AGBORMATIONS, S A-Sorp' Av,, S.s -Spl., "p-c C W#. C-1 '/oe
W.8 -Wor'. s,,. 5,T.-Sk&pt, T~h. C A-r'. A

DEIMETHOD " N SAMPLE DESCRIPTIONSRCO ^D C PMETHOO I
SJ d RECOVERY COLO-MATEIAL-OISTURE- DENSTY

Pqr of 810" A DDE41.

0'0" 2'6" I AO Gray brown claycy silt, moist, stiff

2 AO ,_ Gray brown clayey silt, dry, very stiff

3'6" 5 '0" ! 5 1 Gray brown clayey silt, dry, very stiff
3'6" 5'0"I SSl 4.50+ 12 Ga rw lyysl, r"vr t;

to- AO Gray brown clayey silt, dry, very stiff

6'0" S T6" I AO Gray silty clay, moist, stiff

86" 0'0 " SS2 i2.75 5 18" Gray silty clay, moist, stiff

10'0 13 6, AO TGray silty clay, mois-, stiff
I, 4

13'6" 15,0" SS3!2.75 4 iS" Gray siltyclay, moist, stiff

15'0" Total Depth I

I I

I Ii

TIME AND DATE HOLE COMPLETED 1 P.,. 5-16-6S
DRILLER TO INDICATE,

TIME AND DATF WA'-' ,"\,'r,. -. ____



LAYNE.WESTERN COMPANY OATF __ COING o._ l

1010 West 39fh Street CONTRACT CitY Of Fa>yetto

Kansas City. Missouri ', A D0 t s_ __Q m _ ~ E~o r r o'.'.)

DRILLER L. B. Henry _ CITY AND STATE Fa YettC issOUr

SURFACE ELEV- ,2O piG ___,E j.WAT[, LEVL-dr 1Y .CASING u, 9 0. .

ABBREVIATIONS, S A -5o t" AV , S.S -phl "p- C. /. Co.. "

'C A
DEPTH METHOD I PEN-RtAION I SAMPLE DESCRIPTION

RECC;D SA PL DESoiPII

RECOVERYICAVCN.TNC
Foe 1o COLOR- TERIALMOITURE- LAY ,

N. w, f 11:0 -1 A DDTiI

010" 2'" AO Top soil

216" 3 1 'G ! AO Gray brown silty clay, moist, stiff

3'6" 5'0"1 SS1 2.251 5 I 18" Gray brown silty clay, moist, stiff

50- 8'6"I AO Gray brown silty clay, noist, stiff

8 1'0 SS2 5 18" 1 Gray brown clay, moist, stiff

10'0' °  12'0' AO Gray brown clay, moist, stiff

12'0" 13'6"! AO _ I i Gray brow'n clay, moist, stiff

13'6" 15'0" SS313.00 5 18" Gray brown silty clay, moist, stiff

1715'0" 1 TotaliDepth __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

II

TIME AND DATE HOLE COMPLETED 2:30 P. 5-16-CS
DRILLER TO INDICATIE ,
.-.. TIME AND DATE WA " ''"'" - _



LAYNE-\VESTERN COMPANY I AT -G--.BGRiNO ,;.____

1010 Vest 39th Street CONTRACT y__f4KY o yette -_ _

Kansas City. Missouri ADDRSS Dam Site (Borrow)
Fayette, Xissouri

DRLER L_..__ L.JI .D, rY___,_CITY AND STAT E_Jis

SURFACE E'EV._RIG C E WATER LEVE
1 2 I#7  CASNG ua S oEe

ABBREVIATIONS, 5 A.-5,-p. Auger S S.- sp!.' $po, C. W C'.'. Wo'.,
W.0 -w-k E, S T.-Sh .t T'.h. C A-C.,. A

DEPTH METHOD PENEIRATIONA

RECOLO 0OR7 SAMPLE DESCRIPTION

I RECOVERY CLAY O• Hyd .oul;t Numb, I COO.-MTE) -M S7Rf I AYO Df(O'SE

0.0" 0'4"lAO _ _Top soil

0'4" 3'6" AO __, Gray brown silty clay, moist, ed.

3'6" 5'0" SSI 2.0I 4 Gray brown silty clay, moist, red.

5'O" 8'6"~ AO ____ Gray brown silty clay, moist, med.

8'6. i0'0' SS2 .50 13" Gray brown clayey silt, moist, soft

10'0" 12'0" AO I __ Gray brov,n clayey silt, moist, soft
Black coal and shale, trace moisture,

12'0" 13'6"1 AO ___ very stiff
S 1 S7 Black coal and shale, trace moisture,

13 '6" 15'0"I SS3 I 1I very_ stiff

15'0" Total Dept vy

TIME AND DATE HOLE COMPLETED 4:00 P."I. 5-16-GS

DRILLER TO INDICATE ,, ,,

TIME AND DATE WATER LEVEL RCCOD[D_



LAYNE.VIESTERN COMPANY DATE_-12-8 .O :CO 0

1010 West 39th Strect CONTRACT City of Fayettc

- Kansas City, Missouri ADDRESS Dam Site (Borrow)

__D_____L.B. _enry CITY AND STATE .aygote. _sour

SURFACE ELEV. R CME WATER LEVELdry CAS;NG USED__OC_

A .- A ,'1  OI P.6 -p-'. Bo S.V4. Vt-.

ARRVIATIONS, 5 A.---r' A.Q.r S S.-Sp, , C, W C-'W V,'.orW a - ' k Bo . - S" .- 5 i, : b y t N b . C A ,- - A .,
DEPTH_ METHOD PEN-PATION SAMPLE DESCRIPTION

RECORD) CORE[
_Hyd____c ____RECOVERY ______________ COV ERY CLAY CONS'STENCY

JJ T.) } , Nub*. C LOR--MAT{RIA--A4O SE- AND D.N$:'rY'

i oo .. o - ___ ._:_-____.____2~~~17::irsr

0 __ To soil

11'0" 3'6" AO . 4 Brown clayey silt, moist, stiff

3P6 5'0" SSl 14.50 ___ Same

5 5'0" 816" AO Sam8'"i0'" S2 30 I J1" -6 Brown to gray eahred shaIe to sha'Z.

516" 10-0" _ 1 16" trace moisture, very stiff

I0" 15'0" AO --__--- Gray to black shale, dry, very stiff

S 15 '0" Total Depth

'I

'I__ _ _ _ _ _ _ _ _ _ _ _

1 '1_ __ ____

TIME AND DATE HOLE COMPLETED 11 A.M. 6-12-6S
DRILLER TO INDICATE,IJJ TIM', AND DATE W.- ....... _..
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IYDRAULICS AND HYDROLOGIC DATA

Design Data: From Contract )rawings and Field Measurements.

Experience Data: No records for high water marks are available.
A city employee indicated that he believed that tile emergency
spillway had come into operation only once. There are
indications that tile primary spillway has operated many
times. 'here is considerable erosion and displacement of
riprap at the end of the stilling basin.

Visual Inspection; At the time of inspection, the pool
level was 694.19 about 0.81 ft below normal pool (elevation
695.0).

Overtopping Potential: Flood routings were performed to
determine the overtopping potential. Since the dam is of
intermediate size with a high hazard rating, a spillway
design storm of 100 percent of the PM" was prescribed by the
guidelines. The watershed drainage area was obtained by
plainimeter from the U.S.G.S. 7.5 minute Glasgow and Fayette,
Missouri quadrangle maps. 'The values of the drainage areas
obtained for the total watershed and for the upstream reservoir,
were larger than those included in the Larkin 6 Associates
Report (Addendum to Engineering Study). In our computations
the larger values were used. During our studies we assumed
that the upstream dam (Fayette Lake) will not reduce the
effect of the PMF. The whole watershed area above 'Rogers
Lake Dam was used in the analysis. We recommend that a
breach study of the upstream dam should be analyzed to
determine its consequences on tile Rogers Lake Dam.

The values for the reservoir area and the storage-
elevation relationship were used from the Larkin & Associates
report.

A S minute interval unit-graph was developed for the
watershed which resulted in a peak inflow of 3195 c.f.s. and
a time to peak of 35 minutes. Application of the probable
maximum precipitation, minus losses resulted in a flood
hydrograph peak inflow of 26,688 c.f.s. Rainfall distribu-
tion for the 24 hour storm was according to EM 1110-2-1411.

Considering all factors the combination of dam, spillway
and storage is not sufficient to pass the l'PM: without over-
topping the embankment. The crest elevation of 703.50 ft
would be overtooped by 1.47 ft at flood pool elevation
704.97.

Fifty percent of the PMiF was routed through the spillway
and reached a pool elevation of 700.32 ft, which is 3.18 ft
below the crest. The portion of the PNIF that will just
reach the top of dam is about 73 percent which is greater
than the 100 year flood event. For additional information
see the Summary of Dam Safety Analyses on Sheets 3 and 4.

Sheet 2 of Appendix C



OVE;RTOPP ING ANALYS I [:DIR -Roggrs _Lake Di~an

IN PUT PARAMI"'ERs

1. Unit ilydrograph - SCS IMiruns jonlies,; - Flood flydrogriaph
Pac ka ile (111C-1); Pam Safety Vcr-sionl
WrsI~Se
Ilyd aui I i c I nput s Ari-e As Foll Iows

a. Twenity -1 fou' hour. Rain fall of 25 nce
F~or 2400 Square Miles -All Seasonl Ln1vclope

b. Drainage Area = 2510 Acres;= 3.92 Sq. Miles

C . *Travel Tlime of Runoff -0.92- [Its. ; Lag Time 0.55 [irs.

d . Soil ConlSerIVi Lioil Sc rv ice Run"off (Curve No. 80 fiAMC III)
Hydrologic Soil Group B

e . Proportion of thraima ge 11'as in I upe -v i ous 0 .10

2. Spillways

a . Pri mnairy Sp illway: Drop inlet Structure witli 54" 0 RCP

(C re st E1v 6 9 5 .0)

b. Emergency Spillw~ay: Trapezoidal Cut (Seeded), Concrete
Sill at Control Section (C:rest 131ev. = 697.5).
Length 100 Ft.; Side Slopes 31 ;C =2. 65

C. Darn Overflow

Length 1350 Ft. ; Side Slopes Vertic-al;- C = 3.0

Note: Cornhiiied Spi 1 iway ;'I Parn Pi ing Data Ilrov ided TIo
Compu ter Onl YI an1d )5 sCa rd s

SUMMARY 01: [DAM\ SAF[E[TY ANALYS IS

1 . Unit [lydirograph

a. [eak - 31-95S c-f-s.

b . Timei to Pea1k 35 ll.

2 . FlIood Roult ing s Were Corn put.ed h y tile Hod i f ied Pu 1 s Met hod

a. Pcak Inflow (see Sheet6)

50%O PMF 13. 344 c.f.s. ; IO, I'MF 26,688 c.f.s.
*F~rom Equation Ic =(11.9 03) 0,385, California Culvert Practice,

t.alifornia Highways and [urlic Works, Sept. 1942

Sheet 3 Appendix C



b. Peak Elevation

500 PMF 700.32 1000 PNEl 704.97

c. Portion of PNF That Will Reach Top of Dam

73 %; Top of Dam Elcv. 703.5 Ft.
3. Computer Input and Output 1)ata Sheets 5 and 6 Appendix C

Sheet 4 Append ix C
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PA CE 0001

P0(GERS LAKE D*N-PR'BAE4LE Mk, ONFI;: F , te TPv L A~

FLOOD HYDROGRAPH PACKAGE

DAM SAFETY VERSION JL!L
* LAST MODIFICATION 3 AUG

A OV EATOPPltG i A L';- S FOR ROIE S'3 L, A E D AM 8 HEr -I,
2 A C0 CO E C.9 C. L NAE HDOWAF, .TATE 1) NO MG 10370 0
3 A HANSON ENGINEERS Ir DAM SAFETY INSPECTI
4 9 _ .I5 91 5 -

6 J I &

i 0 1 5 3 0 0 70 0 75 0 L0 C C. 0
' C, 0 R G G0

I KI HYDOGRAFH Ic.MPT,4T "i l
10 1 ' q ' 9 2
11 P 0 1C KO 120 13 0

12T -
13 1d2 0 .9 C1 5Ti
'4 X 0 -. 1,0

15 K 1
16 KI PE ER.C01R R U I1 B'i MOU I FIE[I P LS 1T . E E S "AM
17 Y I
1 Y I I 100 0
19 Y 4 695 C, G97 5 700 5 703 5 705 7,3
20 Y5 0 100 450 1960 50I0 7170 12370
21 tS 0 2560 2750 3050 3700 4400 4780
22 SE • 660 695 696 697.5 700 5 703.5 705
23 $$ 695
24 $0 703.5 3.0 1.5 1350
25 K 914

,.)

,I



)f.EF'3 LAVE DAM #8 HEC-I DAM SAFETY
3lATE ID NO.MG. 10370 0WR FAYETTE CITY PARK BD

4C DAM SAFETY INSPECTION )JOB NO 03778)
C'0 0 ci C

075 C 0 CO 9 0 1. 0
G

0 l& 0 0

3 92 .I

I 30

IED P JLS T P.E ER S 1M A.M
I

1000 -
703 5 '7 05 708

5080 7170 12 370
3700 4400 4 7 80 5700

700 .5 703 - 5 -705 708

Sheet 5, Appendix C
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i) I .. . T PE P. ?f . D 1 , ',.. IF T- r.: PEI
I A[ N, "., _A P M ILE S k .- Ja E f:'L ME'ZE'.P

r --

RA T 1C 0 FF'LIED TO F1
--. ,' :PSTATlC -A- ' .TIQ I RATI 2 R)TJC ' RA TT 4
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