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PREFACE

This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continuedcare and maintenance can these conditions be prevented orcorrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its gene al--conot n and_
the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Claysville No. 1 Dam, Washington County, Pennsylvania
NDI No. PA 00491, PennDER No. 63-35

Tributary of Dutch Fork of Buffalo Creek
Inspected 5 December 1979

ASSESSMENT OF
GENERAL CONDITIONS

Claysville No. 1 Dam is classified as a 'High' hazard -
YSmallP size dam. The dam and reservoir, owned by the
Claysville-Donegal Municipal Water Authority, are used for
water supply. The dam was found to be in fair overall
condition at the time of inspection.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillway will pass approximately 35 percent of the
Probable Maximum Flood (PMF) before overtopping will occur.
A spillway design flood (SDF) in the range of the 1/2 Prob-
able Maximum Flood (1/2 PMF) to the PMF is required for
Claysville No. 1 Dam. The PMF was chosen because an elementary
school is located within the floodplain 900 feet downstream
from the dam. Because the duration and depth of overtopping
under the 1/2 PMF (2.83 hours and 0.59 foot, respectively)
did not meet the limiting criteria for failure of the dam
(2 hours and 1.0 foot), the spillway is assessed as "inade-
quate," but not "seriously inadequate." It is recommended
that the owner immediately initiate an engineering study to
develop recommendations for remedial measures to reduce the
overtopping potential of the dam.

The inspection and review of information revealed certain
items of work which should be performed without delay by the
owner. Items 1 and 2 below should be completed by a qualified
professional engineer experienced in the design of hydraulic
and appurtenant structures for earth dams.

1) The owner should immediately initiate an engineering
study to further evaluate the spillway capacity in
order to develop recommendations for remedial
measures to reduce the overtopping potential of
the dam.

2) The condition and operability of the sluice gates
and valves should be evaluated and the necessary
maintenance performed. The operability of these
components should be checked at least once a year
in the future.
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CLAYSVILLE No. 1 DAM

3) Repair the areas of spalled and deteriorate
concrete on the spillway training walls and end
sill of the stilling pool.

4) Fill the animal/rodent burrows in the embankment.

5) Fill the low areas on both the right and left
sides of the spillway structure.

6) Remove the I-beams from the downstream channel.

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rain, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
given by the National Weather Service, the owner
should activate the emergency operation and warning
system.

It is further recommended that formal inspection, maintenance,
and operation procedures and records be developed and imple-
mented.

Submitted by:

MICHAEL BAKER, JR., INC.

.i'. ... L-

I ... ,. , , John A. Dziubek, P.E.
.. ,.. Engineering Manager-Geotechnical

' V4  Date: 26 March 1980

Approved by:

DEPARTMENT OF THE ARMY

BALTIMORE 18RICT, CORPS OF ENGINEERS

< Colonel, Corps of Engineers
District Engineer

Date: 2'feL/5t
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CLAYSYILLE No. 1 DAM

Overall View of Dam from the Left Abutment

Overall View of Dam from the Right Abutment
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

CLAYSVILLE No. 1 DAM
NDI No. PA 00491, PennDER No. 63-35

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authorization - The Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
program of inspection of dams throughout the
United States.

b. Purpose of Inspection - The purpose of the inspection
is to determine if the dam constitutes a hazard to
human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Apurtenances - The Claysville
No. 1 Dam is an earthfill dam approximately 31.5 feet
high and 234 feet long. The crest width is 10 feet,
the downstream slope is 2H:1V (Horizontal to
Vertical), and the upstream slope is 2.5H:IV with
riprap protection designed to cover the entire
upstream slope. The embankment has two clay
puddle cut-off trenches. The first one is near
the toe of the upstream embankment and the second
is at the centerline of the dam. Both clay puddle
cut-off trenches are shown as six feet wide and
the depth of the trench was designed to extend to
impervious material. The actual depth is not
known.

The spillway is located at the right abutment and
consists of a broad crested weir and chute channel.
The crest is at Elevation 1158.5 feet Mean Sea
Level (M.S.L.) or 1.5 feet higher than the original
design. The crest length perpendicular to flow is
12 feet. The rectangular chute channel partially
curves toward the center of the dam in plan view
and narrows to 8 feet wide from the original
12 foot width at the crest. A stilling pool
structure is located at the toe of the embankment
before the discharge enters the original streambed
downstream from the dam.

The outlet works consist of a sluice gate chamber
at the toe of the upstream slope and a 12 inch
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cast-iron water supply pipe through the embankment.
There are three intakes at Elevations 1152.5,
1143, and 1133.2 feet M.S.L. which can be closed
by three 8 inch sluice gates. A 12 inch gate
valve, located in the sluice gate chamber, provides
closure for the 12 inch cast-iron pipe that passes
through the embankment. At the downstream slope a
"tee" is located on the 12 inch pipe. One pipe
supplies water to the filter building and the
other discharges into the stilling basin. The
second pipe can be used for emergency drawdown by
opening the valve at the downstream toe.

b. Location - Claysville No. 1 Dam is located 1000 feet
upstream of Main Street (U.S. Route 40) in the
Borough of Claysville, Washington County, Pennsylvania.
The coordinates of the dam are N 400 7.1', W 800
25.0'. The dam can be located on USGS 7.5 minute
topographic quadrangle, Claysville, Pennsylvania.

c. Size Classificatioa - The maximum height of the
dam is 31.5 feet. The reservoir volume to the top
of dam (Elevation 1162.0 feet M.S.L.) is 47 acre-
feet. The dam is therefore in the "Small" size
category.

d. Hazard Classification - In the event of failure of
Claysville No. 1 Dam,. it is likely that more than
a few lives would be lost and economic losses
would be excessive. The dam is therefore considered
to be in the "High" hazard category.

e. Ownership - The dam and reservoir are owned by the
Claysvi e-Donegal Municipal Water Authority, P.O.
Box 467, Claysville, PA 15323. Mr. Robert W.
Walker is the current chairman of the authority.

f. Purpose of Dam - The dam and reservoir are used
for water supply.

g. Design and Construction History - The dam was
designed by Mr. David C. Morrow of Washington,
Pennsylvania. The original-design drawing (Plate
3) is dated February 1926. The dam was constructed
by Thompson Construction Company of Washington,
Pennsylvania. Work started immediately after
issue of the permit on 28 July 1926 and was complete,
except for sluice gates and valves, by 1 November
1926.

h. Normal Operational Procedures - Normal pool (crest
elevation of the spillway weir) is at Elevation
1158.5 feet M.S.L. However, the pool elevation
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fluctuates below that elevation because of water
usage. The pool at the time of inspection was at
Elevation 1158.0 feet M.S.L. or approximately
0.5 foot below the crest of the spillway. The
spillway is uncontrolled and the various sluice
gates and valves remain open for water supply.
The amount of flow through the water supply outlet
works is controlled at the filtration plant imme-
diately downstream from the dam. The grass on the
crest and downstream slope is well maintained.

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 0.28

b. Discharge at Dam Site (c.f.s.) -

Maximum Flood - Unknown
Spillway Capacity

(at Pool El. 1162.0 ft.) - 243

c. Elevation' (feet above M.S.L.) -

Design Top of Dam - 1162.5
Minimum Top of Dam - 1162.0
Spillway Crest - 1158.5
Streambed at Toe of Dam - 1130.5
Maximum Tailwater of Record - Unknown

d. Reservoir (feet) -

Length of Maximum Pool - 1500
Length of Normal Pool - 1100

e. Storage (acre-feet) -

Top of Dam (El. 1162.0 ft.) - 47
Spillway Crest (El. 1158.5 ft.) - 25

f. Reservoir Surface (acres) -

Maximum Pool (El. 1162.0 ft.) - 7.1
Spillway Crest (El. 1158.5 ft.) - 4.9

'The elevations presented are referenced to the spillway crest
El. 1158.5 ft. M.S.L. This elevation is 1.5 feet higher than
the original design drawing spillway crest El. 1157.0 ft.
M.S.L. The difference is probably due to a modification during
the construction of the dam.
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g. Dam-

Type - Earthfill
Length (feet) - 234
Maximum Height (feet) - Design - 32.0

Field - 31.5
Top Width (feet) - 10
Side Slopes - Upstream - 2.5H:lV

Downstream - 2H:IV
Zoning - None
Impervious Core - Homogeneous embankment
Cut-off - Two 6 foot wide clay puddle trenches were

designed to be installed along the center-
line of the dam and at the toe of the up-
stream slope, respectively. The depth of
the trenches as installed is not known.
(See Plate 3 for the design details.)

Grout Curtain - None
Drains - One 4 inch terra cotta pipe drain was in-

stalled along the downstream right abutment
spillway training wall. (See Plate 3 for
location and details.)

h. Diversion and Regulating Tunnel - None

i Spillway -

Type - Broad crested weir with chute channel
Crest Length Perpendicular to Flow (feet) - 12
Crest Elevation (feet M.S.L.) - 1158.5
Gates - None
Upstream Channel - Junction of embankment and abut-

ment, earth-lined, and approxi-
mately 2 feet deep in front of
the weir.

Chute Channel - Rectangular shaped concrete channel
12 feet wide at the weir, narrowing
to 8 feet wide before exiting into
the stilling pool. The channel is
at a 20 percent slope until 20 feet
before the stilling pool where the
slope increases to 39 percent.

Downstream Channel - Original streambed

j. Regulating Outlets - Consists of a 12 inch cast-iron
pipe placed on a 12 inch thick concrete cradle. One
concrete anti-seep collar is installed near the up-
stream end of the pipe just downstream of the clay
puddle cut-off trench. One gate valve is located
on the pipe in the intake tower. Another gate valve
at the toe of the downstream slope controls the flow
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to the emergency drawdown pipe exiting into the still-
ing basin. Three intakes, controlled by 8 inch sluice
gates, are indicated on the design drawing (Plate 3)
at Elevations 1152.5, 1143, .and 1133.2 feet.

5
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Information reviewed for the preparation of this report
included the Pennsylvania Department of Environmental
Resources' (PennDER) File 63-35 for the dam and informa-
tion obtained by interviewing the owner's personnel.
This included:

1) The design drawings entitled, "Storage Reser-
voir, Claysville Water Supply, Claysville,
Pennsylvania."

2) Report on the application of the Borough of
Claysville by the Water and Power Resources
Board.

3) The original permit allowing the Borough of
Claysville to construct the dam and reservoir.

4) Permit allowing the Borough of Claysville to
install flashboard on the crest of the weir
to raise the storage capacity by one foot.
(Note: No specific dates of limitation in
the use of the flashboard is included on the
permit. In addition, no limitations as to
when the flashboards should be removed in
case of a heavy rainfall was on the permit.)

5) Various correspondence, memorandums, and
inspection reports including the last recorded
inspection on 13 September 1961.

2.2 CONSTRUCTION

The dam was constructed by the Thompson Construction
Company, Washington, Pennsylvania. Construction was
started on the dam sometime after 28 July 1926 and was
completed by 1 November 1926. No construction progress
reports or construction inspection reports were avail-
able in the PennDER file.

2.3 OPERATION

The owner, the Claysville-Donegal Municipal Water
Authority, is responsible for all operations and mainten-
ance.

6



2.4 EVALUATION

a. Availabilit - PennDER File No. 63-35 contains the
design drawings, correspondence, memorandums, and
inspection reports for Claysville No. 1 Dam.

b. Adequacy - The information available is adequate
Tor a Phase I Inspection of this dam.

c. Validity - Observations and measurements performed
during the visual inspection indicated a few
deviations from the design drawings for this dam.
These are:

1) The weir of the spillway is 1.5 feet higher
than shown on the drawings.

2) The cut-off wall on the right side of the
spillway wall was not installed.

3) The two wing walls at the end of the stilling
pool structure were not installed.

4) It appears that the sedimentation basin for
the water supply system, as shown on the
design drawing, was not constructed.

7



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The dam and its appurtenant structures
were found to be in fair overall condition at the
time of inspection. The visual inspection was
performed on 5 December 1979 and no unusual weather
conditions were present. Noteworthy deficiencies
are described briefly below. The complete visual
inspection check list, field sketch, top of dam
profile, and typical cross-section are given in
Appendix A.

b. Dam - The embankment has a good, well maintained
cover of grass growing on it. No problems were
observed in the alignment or stability of the
slopes. No erosion or seepage problems were
observed during the visual inspection. Two animal
burrows were present at Stations 1+33 and 1+49
(the stationing used during the visual inspection
is shown on the field sketch in Appendix A) on the
downstream slope approximately 10 feet below thecrest of the dam. A low spot is present behind
the right training wall. Also, the top of dam
from the left training wall to approximately
Station 2+00 is low.

c. Appurtenant Structures - The concrete spillway
appeared to be in fair overall condition at the
time of inspection. Several areas of the training
walls have started to deteriorate and are in need
of repair. These include the right training wall
above the crest elevation of the weir, the top of
the left training wall at approximately the toe of
the slope (see Photo 10), the end sill of the
stilling pool, and other minor miscellaneous
spots.

The water level in the intake riser chamber was at
the same level as the reservoir; therefore, the
interior condition of the riser and mechanical
equipment could not be examined. According to the
owner's representative, the gates and valves
remain open all the time and the amount of water
supplied is adjusted at the filtration plant. He
does not recall when the gates and valves were
last operated. The original design plans indicate
three sluice gates and one gate valve with a total
of four valve stems; however, only three valve
stems were observed with one of those exiting the
intake tower through the inspection manhole.

8



d. Reservoir Area - No problems were observed in the
reservoir area. Reservoir slopes are gently
sloping to moderately steep with a cover of grass
and trees.

e. Downstream Channel - The downstream channel has
some small (negligible) erosion problems along
with some debris in the channel. The water filtra-
tion plant is located immediately downstream of
the left half of the dam. Several (four) storage
facilities are also located immediately downstream
of the right half of the dam. Approximately
900 feet downstream is an elementary school and
play-yard. Three residential structures are also
located in the floodplain before the discharge
would pass through a restrictive culvert (approxi-
mately 4.5 feet by 6 feet) at U.S. Route 40. An
additional estimated 10 structures are located in
the floodplain between U.S. Route 40 and a Balti-
more and Ohio R.R. embankment and culvert. The
amount of the flow that can be discharged by the
R.R. culvert is also estimated to be low.

9[ 'I
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal written procedures in the event of
impending failure of the dam. At the time of the
visual inspection, there were no procedures for the
inspection of the dam by the owner's representative.
However, the pump house and filter building, located at
the downstream toe, allows the owner's representative
to make an occasional quick visual inspection of the
embankment.

4.2 MAINTENANCE OF DAM

The Claysville-Donegal Municipal Water Authority is
responsible for maintenance of the dam. Maintenance of
the dam has been performed on an as-needed basis. It
is recommended that formal written maintenance procedures
be developed and implemented.

4.3 MAINTENANCE OF OPERATING FACILITIES

The Claysville-Donegal Municipal Water Authority is
responsible for the maintenance of the operating facilities.
Although maintenance of these facilities has been
performed at various times in the past, no formal
schedule or record of the maintenance is presently in
use. It is recommended that operation and preventive
maintenance schedules be developed and implemented.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

At the present time, there is no warning system or
evacuation plan in effect in the event of a dam failure.

4.5 EVALUATION OF OPERATIONAL ADEQUACY

It is uncertain whether the existing valves and gates
are currently operational; they should be evaluated.
The owner keeps a boat on the left abutment in case
access to the intake tower is required. The mainten-
ance of the embankment is very good.

10
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - No hydrologic or hydraulic design
calculations are available for Claysville No. 1
Dam.

b. Exerience Data - No information concerning the
effects of significant floods on the dam is available.

c. Visual Observation - There is a low spot on the
embankment behind the right training wall at the
crest of the dam. The concrete in the spillway
discharge channel has begun to deteriorate. No
other conditions were observed at the time of the
inspection that would indicate that the dam and
appurtenant structures could not operate satisfac-
torily in the event of a flood.

d. Overtopping Potential - Claysville No. 1 Dam is
classified as a "High" hazard - "Small" size dam
requiring evaluation for a spillway design flood
(SDF) in the range of the 1/2 Probable Maximum
Flood (1/2 PMF) to the Probable Maximum Flood
(PMF). Since there is a school in the downstream
floodplain and many lives could be lost in the
event of a dam failure, the PMF was chosen as the
SDF. The hydrologic capabilities of the dam,
reservoir, and spillway were obtained by routing
the PMF through the reservoir with the aid of the
U.S. Army Corps of Engineers' Flood Hydrograph
Package, HEC-l DB. The hydrologic characteristics
of the drainage basin, specifically, the Snyder's
unit hydrograph parameters, were obtained from a
regionalized study conducted by the Baltimore
District of the U.S. Army Corps of Engineers.

The results of this analysis show that the spillway
is capable of passing approximately 35 percent of
the PMF without overtopping. During the 1/2 PMF,
the dam is overtopped for 2.83 hours by a maximum
depth of 0.59 foot. The PMF results in overtopping
for 5.83 hours by a maximum depth of 1.14 feet.

e. Spillway Adeguacy - The dam, as outlined in the
above analysis would be overtopped by the PMF and
1/2 PMF. The criteria for spillway adequacy
determination requires an estimate of the down-
stream damage increase due to failure by overtopping
during 1/2 PMF conditions. Therefore, the following

11



conditions were used as the limiting criteria

which are likely to cause failure of the dam:

1) Depth of overtopping by 1.0 foot or greater.

2) Duration of overtopping in excess of 2 hours.

The overtopping analysis of this dam yielded the
following values:

1) 0.59 foot

2) 2.83 hours

Because of the small depth of overtopping (0.59 foot)
and the well-maintained grass cover on the downstream
slope, dam failure is unlikely to occur during 1/2
PMF conditions; therefore, the spillway is classified
as "inadequate" rather than "seriously inadequate,"
according to the recommended criteria.

12



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - No signs of distress or
seepage were observed on the embankment during the
visual inspection. The deterioration of the
spillway structure concrete noted during the
visual inspection does not indicate concern at
this time for the continued structural stability
of the training walls.

b. Design and Construction Data - Calculations of
structural stability were not available for review.
No information concerning the dam foundation
materials or conditions are available. It is
estimated for this dam, with its history of satis-
factory performance of the slopes and the fact
that no indications of instability were observed
during the field inspection, that further assessments
of the stability are not necessary for this Phase
I Inspection Report. However, should future
inspections observe signs of distress which would
affect the structural stability of the embankment,
additional evaluations and corrective measures may
become necessary.

c. Operatin? Records - Nothing in the operational
information indicates concern relative to the
structural stability of the dam.

d. Post-Construction Changes - No known changes
adversely affecting the structural stability of
the dam have been performed.

e. Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is
not warranted.

13



SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - Claysville No. 1 Dam was found to be in
fa-iroverall condition at the time of inspection.
The dam is a "High" hazard - "Small" size dam
requiring a spillway capacity in the range of the
1/2 PMF to PMF. The PMF was chosen as the SDF
because of a school located in the downstream
floodplain and the potential number of lost lives
in the event of a dam failure. As presented in
Section 5, the spillway and reservoir are capable
of passing 35 percent of the PMF without overtopping
the dam. During the 1/2 PMF, the depth and duration
of overtopping are 0.59 foot and 2.83 hours,
respectively. Because a limiting criteria of one
foot or greater depth of overtopping and duration
in excess of 2 hours was estimated for this dam,
it was concluded that a dam failure during the 1/2
PMF is unlikely to occur. Therefore, the spillway
is considered to be "inadequate" but not "seriously
inadequate."

b. Adequacy of Information - The information and the
observations made during the visual inspection are
considered sufficient for this Phase I Inspection
Report.

c. Urgency - The owner should initiate the action
discussed in paragraph 7.2 without delay, and
immediately initiate the further investigation, as
discussed in paragraph 7.l.d.

d. Necessity for Additional Data/Evaluation - The
hydraulic/hydrologic analysis performed in connection
with this Phase I Inspection Report has indicated
the need for additional spillway capacity. It is
recommended that the owner of Claysville No. 1 Dam
immediately initiate an engineering study to
further evaluate the spillway capacity in order to
develop recommendations for remedial measures to
reduce the overtopping potential of the dam.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection and review of information revealed
certain items of work which should be performed without
delay by the owner. Items 1 and 2 below should be
completed by a qualified professional engineer experienced
in the design of hydraulic and appurtenant structures
for earth dams.

14
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1) The owner should immediately initiate an
engineering study to further evaluate the
spillway capacity in order to develop recommen-
dations for remedial measures to reduce the
overtopping potential of the dam.

2) The condition and operability of the sluice
gates and valves should be evaluated and the
necessary maintenance performed. The operability
of these components should be checked at
least once a year in the future.

3) Repair the areas of spalled and deteriorated
concrete on the spillway training walls and
end sill of the stilling pool.

4) Fill the animal/rodent burrows in the embankment.

5) Fill the low areas on both the right and left
sides of the spillway structure.

6) Remove the I-beams from the downstream channel.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rain,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.

It is further recommended that formal inspection,
maintenance, and operation procedures and records be
developed and implemented.
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APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION
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THE BAKER ENGINEERS
3.0 February 1980 CLAYSVILLE No. 1 DAM A-15

Box 380 TOP OF DAM PROFILE
Dasver Pa. 1500 TYPICAL CROSS-SECTION

Date of Inspection: 5 Decemlber 1979
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ENGINEERING DATA CHECK LIST



CU - 0

(CI r (UU -4 0
- 0W0

-40 ~ 4)0)1-)0
V U Q)E-4 co

0 *O >t

r4

o 0 .0 4

004 I 1~4 4. e

tv ul 0 4JC t

4 0 Q) 9 4)
W4.JL 4.1a~

(a 0

Li 0 V

02 0D 0-4 0 U)

04 0
Li 4J) w U

04r4) 0 IL0J4

344

044J4J 3 00C

sc 0w 0. WU0 0
C4m0)U 0.0 *04 .0

0 U 4) .e1 c 0j 0* 0. -4 -
LA1 0 >W ' 414 . U(

E-4~ U 0 U (
U 41 iL (U 0( 41 4.4 04 '-4 to

= 4) 2.P~'o 0 0b 0)0
0: 44 413:03 W 0 0)e ( 0l E0 W

E40 :0. M (UV UOl 00 0 0o
0 ~ ~ r go~ F-4 4~4 U ~ Z 2 flq

0 -H02J m

a = 4 mcw03 -

2; 34 0a0UI 4 a

M a4~ HJ 3t>4- t

zH

0

** -4 H 02
H) 2 14 =

£0 ) z. 0 93

0 U I

0 A0

1.4 H



f-4
.0.
14

.'.

C4 0

41

'4.1

A t0

00

>>

0). 4)

>1>
mi 0

0 0 o -

0 to

0 0 000
04 04 -M0V"

-4 41-HA4

to 0 $ 0
>044 0 .0H

020

m> 00
02D- 0 40 93'-

'.= )1.4 0s0

00 0 oq ~ -4 -

004

00 2m 04 000

lz a0 Q- 0 a04



W"4 -

V4-4

Al~ w .0

C "I4,1 0 "4-
0 "40

A- 0
4 () 01 r-0$

4j0 *I4

.4 Ad -P4N C

0 -0 r.

$r 4 41 $4
00-4 Ca r- -4

41d~- 41-H -41

$4 M 0) r-"4
OO041 04 4.

-0 41 0 0-- 4w
4 31 0$4t v

01 400i(at -- H 44

"q40 -r4 0 0 t
go~j4 .- 4 S44

0: 00 0 A( -00-
w141 0. 1 I V sl-tC1to

fd4J 04 f1 0 0 C

0 :
0o4015 w 904 m-4~

0 4vw04 .40 C" w c"0

0.

0410V $4 - 0..

W 0

0
u

U~ be

x 4 04

0 to. 0 N

H4 064 0x0 4
OtC A mCC0I



>4W
0r 0m

4
0

w 0



3-5

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.28 sq .mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1158.5 ft. (25 ac.-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1162.0 ft.

(47 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1162.0 ft. (minimum elevation)

SPILLWAY:

a. Crest Elevation: 1158.5 ft.
b. Type shnm, ild concrete weir in rectangular concrete
c. Width of Crest Parallel to Flow _.0 ft, __h_

d. Length of Crest Perpendicular to Flow 12 ft.

e. Location Spillover At right abutment of dam
f. Number and Type of Gates Nona

OUTLET WORKS: Wai-s- iipp1v Inakas and Qrawdown Facilities

a. Type 12 in. C.I.P. installed on 12 in. thick concrete cradle
b. Location rn f- 1,f- e f thaS illway
C. Entrance Inverts 3-R in. sluice pates: El. 1152.5. 1143,
d. Exit Inverts El. 1131.o8 ft. 1133.2 ft.; 12 in. C.I.P.:

El. 1133.15 ft.
e. Emergency Drawdown Facilities Valve at toe of slope opening

discharge from 12 in. C.I.P.
HYDROMETEOROLOGICAL GAGES: None installed to stilling basin.

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown

-I.
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam
Top Photo - Overall View of Dam from Left Abutment
(OV-T)

Bottom Photo - Overall View of Dam from the Right
(OV-B) Abutment

Photograph Location Plan

Photo 1 - View of the Spillway Approach from the Intake Riser

Photo 2 - View Looking Upstream at the Spillway Crest from
Inside the Spillway Chute Channel

Photo 3 - View Looking Downstream at the Spillway Chute Channel

Photo 4 - View Looking Upstream at the Spillway Chute Channel

Photo 5 - View Looking Upstream at the Stilling Basin

Photo 6 - View Looking Downstream at the Downstream Channel

Photo 7 - View of the Intake Riser from the Right Side of the
Reservoir Shoreline

Photo 8 - View of the Discharge Pipe into the Stilling Basin
from the Outlet Works in the Dam

Photo 9 - View of Some of the Spalled Concrete on the Left
Training Wall of the Chute Channel

Photo 10 - View from the Crest of the Embankment Looking Down-
stream at the School Located within the Downstream
Channel Floodplain

Note: Photographs were taken on 5 December 1979.
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CLAYSYILLE No. 1 DAM

PHOTO 1. View of the Spillway Approach from the Intake Riser

PHOTO 2. View Looking Upstream at the Spillway Crest from Inside the
Spillway Chute Channel



CLAYSYILLE No. 1 DAM

PHOO 3 Viw Lokig Dwnsrem a th Spllwy CuteChane

PHOTO 3. View Looking Dowstream at the Spilway Chute Channel



CLAYSVILLE No. 1 DAM

PHOTO 5. View Looking Upstream at the Stilling Basin

PHOTO 6. View Looking Downstream at the Downstream Channel

......._



CLAYSVILLE No. 1 DAM

PHOTO 7. View of the Intake Riser from the Right Side of the
Reservoir Shoreline

I

PHOTO 8. View of the Discharge Pipe into the Stilling Basin from the
Outlet Works in the Dam



CLAYSVILLE No. 1 DAM

PHOTO 9. View of Some of the Spalled Concrete on the Left Training Wall
of the Chute Channel

PHOTO 10. View from the Crest of the Embankment Looking Downstream
at the School Located Within the Downstream Channel Floodplain
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PREFACE

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this

Phase I Inspection Report are based on the use of
a Snyder's unit hydrograph developed by the U.S.
Army Corps of Engineers. Due to the limited
number of gaging stations available in this hydrologic
region and the wide variations of watershed slopes,
the Snyder's coefficients may yield results of
limited accuracy for this watershed. As directed
however, a further refinement of these coefficients
is beyond the scope of this Phase I Investigation.

In addition, the conclusions presented pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.

o4 j



HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: CLAYSVILLE No. 1 DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) - 24.2 INCIES/24 HOURS
l )

STATION 1 2 3 4 5

Station Description CLAYSVILLE No. 1 DAM

Drainage Area (square miles) 0.28

Cumulative Drainage Area
(square miles) 0.28

Adjustment of PMFfqr
Drainage Area (%),2, Zone 7

6 hours 102
12 Hours 120
24 Hours 130
48 Hours 140
72 Hours

onyder flyarograph

Parameters

Zone (3) 28B

C /C .57/1.7p t

L (miles) (5) 0.93

L (miles)(b) 0.39
ca 03

tp - Ct (LL ca)0"3 (hours) 1.25

Spillway Data
Crest Length (ft) 12
Freeboard (ft) 3.5
Discharge Coefficient 3.09
Exponent 1.5

(i)Hydrometeorological Report 33 (Figure 1), U.S. Army, Corps of Engineers, 1956.

(2)Hydrometeoroloxical Report 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.
(3)lydrological zone defined by Corps of Engineers, Baltimore District, for determining Snyder's Giefficients

(Cp and Ca).

(4)Snyder' s Coefficients.

(5)L - Length of longest water course from outlet to basin divide.

Lc - Length of water course from outlet to point opposite the centroid of drainage area.
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PLATES



CONTENTS

Plate 1 - Location Plan

Plate 2 - Watershed Map

Plate 3 - Original Design.Drawing (dated February 1926)
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APPENDIX F

REGIONAL GEOLOGY



CLAYSVILLE No. 1 DAM
NDI No. PA 00491, PennDER No. 63-35

REGIONAL GEOLOGY

The dam and reservoir are located in an unglaciated area of
the Appalachian Plateaus Physiographic Province. Bedrock
units below the dam are members of the Washington Formation,
Dunkard Group, Pennsylvanian System. These units are typically
cyclic sequences of sandstone, shale, limestone, and coal.
The dam is located approximately 1.5 miles east of the axis
of the Claysville Anticline. The bedrock units are typically
dipping 60 to 80 feet per mile in a southerly direction.

Coals located below the dam include the Washington coal
(approximately 28 inches), Waynesburg coal (approximately
14 inches), Sewickley coal (inferred), Redstone coal (inferred),
and the Pittsburgh coal (approximately 60 inches). The
Pittsburgh coal mineral rights are indicated as being owned
by the Valley Camp Coal Company - Mine No. 3. The Pittsburgh
coal is located approximately 535 feet (Elevation 625 feet)
below the top of the dam.

References:

1. "Bituminous Coal Resources in Western Pennsylvania," com-
piled by Mark A. Sholes and Viktoras W. Skerna, Pennsylvania
Topographic and Geologic Survey Mineral Resources Report
No. 68, 1974.

2. "Coal-Bearing Upper Pennsylvania and Lower Permian Rocks,
Washington Area, Pennsylvania," by Henry L. Berryhill, Jr.
and others, United States Geological Survey Professional
Paper No. 621, 1971.

3. "Engineering Characteristics of the Rocks of Pennsylvania,"
by William G. McGlade and others, Pennsylvania Geological
Survey Bulletin EG 1, 1972.

4. "Greater Pittsburgh Region Geologic Map," compiled by
W.R. Wagner and others, Pennsylvania Topographic and Geolo-
gic Survey Map No. 42, 1975.

5. "Greater Pittsburgh Region Maps of Mined-Out Areas and
Thickness of Rock Over the Pittsburgh Coal," compiled by
S.E. Cortis and others, Pennsylvania Topographic and
Geologic Survey Map No. 45, 1975.

6. "Greater Pittsburgh Region Structure Contour Map," compiled
by W.R. Wagner and others, Pennsylvania Topographic and
Geologic Survey Map No. 43, 1975.
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7. "Greater Pittsburgh Region - Thickness of Rock Over the
Upper Freeport Coal," compiled by J.L. Craft and others,
Pennsylvania Topographic and Geologic Survey Map No. 49,
1976.
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GEOLOGIC MAP

Cloysvlll* No. I Dam

NDI No. PA 00491, Washington County

Reproduced from

Greater Pittsburgh Region Geologic Map,

Compiled by W. R. Wagner and others, 1975

Scale: One Inch Equals Approximately Two Miles

See Legend. Next Page



GEOLOGY MAP LEGEND

GROUP FORMATION DESCRIPTION

Alluvium Sand, gravel, clay.

Terrace deposits Sad clay, gravel on terraces above present
rivers; includes Carmicharls Formation.

z ahntn P amd coal; contains Washington coal bd at base.

MON nebArg Cyclic sequences of snse shale, limestone dtn
and coal-, contaiins Paynsburg coal bed at base.

Casselnian Fcc Cyclic sequence of sandstone, shale. red bed%.
and thin limestone and coal.

x

0

U

Cyclic sequeasces of sansakoow shale, ,rd beds
Glenshaw Fcg and thin limsestonse and coral; several fosil

Iiferoess limestosne; Amtes liestone bed at top.

pa

z Cyclic sequences of shale. sandstone, limestosne,
mU anid coal; contains brookville coal at base and

xVanport - tipper Freeportt Coal At tamp; within group are
C, !he commercial Vanport limestone and Kittann-

LU ing and Uarion coals.

Pa

Sandstone and shale; contains some conlom-POTTS VILLE Pp crate amid locally mimical comal.

Red and green JAjle withm umie smummlo.mmn;
Mauch Chunk We~i Contains Wymps Gisp And lA)VAlhsmim limte-

stones.

Sandstone amid shale with flurgoon sandstone
Pocono I~ at top.


