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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 Department of the
Army, 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 visual
observations and review of available data. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
material testing , and detailed computational evaluations are beyond the
scope of a Phase I investigation ; however, the inspection is intended
to fdentify any need for such studies which should be performed by the
owner.

In reviewing this report1 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 reservoir was lowered or drained prior to
inspection, such action, while improving the stability of the dam ,
removes the normal load on the structure and may obscure certain condi-
tions which might otherwise be detectable if inspected under the normal
operating environment of the structure.

It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external factors which
are 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 inspec-
tions can unsafe conditions be detected and only through continued care
and maintenance can these conditions be prevented or corrected .

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 spiliway design flood provides ~ measure of
relative spiliway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream damage
potential.

The assessment of the conditions and recommendations was made by thç
consulting engineer in accordance with generally and currently accepted
engineering principles and practices.

I
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NATIONAL DAM INSPECT ION PROGRAM

NAME OF DAM : PA-647
STATE LOCATE : Pennsylvania

• 

. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ of Wheel ing Creek (‘j~Ti~~~7 /
DATE OF INSP ION : December 8 and 21, 1978

• • ASSESSMENT: Based on the evaluation of the conditions as they existed
on the dates of inspection and as revealed by visual observations,
the condition of PA—647 dam is considered to be good. 4

A wet area was observed on the downstream slope below the berm
e1evation nea~—the left abutment. This area should be periodically

• obspt~ed and remedial work performed if conditions change.

The spillway capacity is classified to be adequate according to the
• recommended criteria.

J
It is recommended tha t a formal warning system be developed to alert
the downstream residents in the event of emergencies.

It is recommended that the following action be implemented on a
continuing basis :

1. The vet area located on the downstream slope
should be periodically observed. Necessary
remedial work should be performed if the
extent of the wet area increases or sloughing
and seepage develops.

2. Around—the—clock surveillance should be
provided during unusually heavy runoff and
a formal warning system should be developed
to alert downstream residents in the event
of emergencies.H

* Avaii OJ’d/o~.S .
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3. The dam and appurtenant structures should be
- - inspected regularly and necessary maintenan~eperformed.

~~~ 
Vice President

~ Lawrence

-

~ 

S

C. K. WIThERS
Colonel , Corps of Engineers
District Engineer

-

• 

S DATE ; 22. Ar ~7(•~
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

PA-647 DAM
NDI I .D. NO. PA-82 1
DER I.D. NO. 63-76

SECT ION 1
PROJECT INFO RMATION

1.1 General

a. Authority. The inspection was performed pursuant to the
authority granted by The Nationa l Dam Inspection Act , Public Law
92—367 , to the Secretary of the Army , through the Corps of Engineers ,
to conduct inspections of dams throughout the United States.

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

1.2 Description of Project

a. Dam and Appurtenances. The PA—647 dam is one of the seven
flood control structures in the Wheeling Creek watershed . The dam
consists of an earth embankment approximately 500 feet long with a
maximum height of 95 feet from the downstream toe and a crest width of S

15 feet. The flood discharge facilities for the dam consist of a L ~~~~~~ -~~~~

drop Inlet type primary spiliway located near the left abutment
(looking downstream) and an emergency spilivay on the right abutment. —

The primary spillvay is a drop inlet structure consisting of a single
stage reinforced concrete riser, a 48—inch—diameter reinforced concrete
conduit, and a reinforced concrete impact basin at the downstream end .
The emergency spiliway is a trapezoidal earth channel excavated into
the right abutment. Ax* 18—inch reinforced concrete wall extending 

S

10 feet into the rock constitutes the overflow control section of the
emergency spiliway. The reservoir drain facilities for the dam consist
of a reinforced concrete intake structure located near the upstream toe
of the embankment and a 30—inch—diameter reinforced concrete conduit
discharging into the drop inlet structure. Flow through the reservoir
outlet pipe is controlled by a manually operated sluice gate located in
the drop inlet structure. The reservoir outlet system constitutes the
emergency drawdown facility for the dam .

b. Location. The dam is located on Robinson Fork, a tributary of
Wheeling Creek, about one mile east of Majorsville, West Virginia, In S -

West Findley Township, Washington County, Pennsylvania (Plate 1).

Downstream from the dam, Robinson Fork flows approximately 2000 feet

c southwest and joins Wheeling Creek. An industrial warehouse located

-U - - U- -- - 
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at the confluence of Robinson Fork and Wheeling Creek Is the only
structure located in the Robinson Fork valley. Below the confluence,
Wheeling Creek flows through a narrow valley. The coninunity of
Alley Grove, which consists of approximately 20 homes, is located
approximately one mile downstream from the dam. A major natural gas
pump station is also located within this reach. It is estimated that
the failure of the dam would cause large loss of life and property

— damage in Alley Grove and further downstream.

c. Size Classification. Intermediate (based on 95—foot height
and 6500 acre—feet maximum storage capacity).

d. Hazard Classification. High (based on downstream conditions).

I: e. Ownership. Wheeling Creek Watershed Commission (address:
S Mr. James D. Ealy, Manager, Wheeling Creek Watershed Commission,

Room 513, County Office Building, Waynesburg, PennsylvanIa 15370).

f. Purpose of Dam. Flood control.

- g. Design and Construction History. The dam was designed by the S
S 

U.S. Department of Agriculture, Soil Conservation Service, during 1972
and 1973. The dam was constructed by Monroeville Construction Company
of Monroeville, Pennsylvania, with completion on July 7, 1977.

h. Normal Operating Procedure. The reservoir is normally
maintained at Elevation 876, the elevation of uncontrolled primary
spillway crest. The crest of the emergency spillway is at Elevation 

S

920. Inflow occurring when the lake level is above the primary spillvay
crest level but below the emergency spillway is discharged through the S

uncontrolled primary spil].vay.

1.3 Pertinent Data

a. Drainage Area — 22.4 square miles

b. Discharge at Dam Site (cfs)

Maximum known flood at dam site - Unknown
Outlet conduit at maximum pool — 419 (pool at El. 920)
Gated spillway capacity at maximum pool — N / A
Ungated spilivay capacity at maximum pool — 50,400
Total spillvay capacity at maximum pool — 50,400

2
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c. Elevation (USGS Datum) (feet)

S Top of dam — 937.6
Maximum pool - 937.6

- 
S Norma l pool — 876

Upstream invert outlet works — 845.75
S Downstream invert outlet works — 842.68

S Streantbed at center line of dam — 842±
S Maximum tailwater - Unknown

d. Reservoir Length (feet)

Normal pool level — 5200
Maximum pool level — 10,000 (estimated)

e. Storage (acre—feet)

Normal pool level — 279
Maximum pool level — 6500

-

S 
- f. Reservoir Surface (acres)

Normal pool - 33
Maximum pool — 180

g. Dam - S

Type — Earth
Length — 500 feet S

Height — 95 feet
Top width — 15 feet ji-
Side slopes — Downstream: 3R:1V ; Upstream: 3H:1V
Zoning — Yes
Impervious core - Yes
Cutoff — Yes S

Grout curtain — No

h ~~gulating Outlet

F Type — 30-inch—diameter reinforced concrete conduit
Length — 50+ feet
Closure — Sluice gate at drop inlet structure
Access — Drop in et structure
Regulating facilities — Sluice gate

L
3
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I. Spiliway —

Primary Emergency -~

Type — Drop inlet Trapezoidal earth S

channel
Length — N/A 200 feet S

Crest elevation — 876 920
Gates — None None
Upstream channel - Lake Trapezoidal earth

channel
Downstream channel — 48—inch Trapezoidal earth

S 
outlet channel 

S

conduit

I t

H

____- U• -- U



-U 5--U_-U-U ~~~~~~~~~~ —~~~~~~ -U-

- - ‘U’ - ~~~~~~~U 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5U~5~~~~~~~~~~~~~~~ U S

- ~~~~~~~~~~~~~~~~~~~~~ -- S -- -~~~S S S5-S U S-U~~~~~~~~~~~~~~~~~~ * --

U
SECTION 2

DESIGN DATA

2.1 Design

a. Data Available. The available information was provided by the
- Soil Conservation Service (SCS) and the Pennsylvania Department of

Environmental Resources (PennDER).

(1) Hydrology and Hydraulics. The available information consists
of principal, freeboard , and emergency spiliway m i  low hydrographs and
associated flood routi:igs.

(2) Embankment. The available information consists of design
S drawings, geology and soil reports, laboratory soil test results, and

the results of slope stability and seepage analyses.

(3) Appurtenant Structures. Available information includes
design drawings and design calculations.

- b. Design Features

(1) Embankment

a. As designed, the dam is a zoned embankment
S consisting of a central impervious core and

upstream and downstream shell sections (Plates
2 and 3). The core section extends to top of
foundation rock through a cutoff trench exca—
vated at the center of the embankment (Plate 4).
The internal drainage system for the embankment

- consists of a 3—foot—thick filter blanket
located under the downstream toe (Plate 5).

- The blanket starts at a point 200 feet down—
stream from the axis of the dam and terminates
near the downstream toe of the embankment. The

- 
width of the blanket varies from 50 to 75 feet.
The blanket also extends up the abutments to
a level approximately 60 feet below the dam

S 
crest elevation.

: The embankment materials were classified as
residual silty clays with liquid limits ranging

• 
from 36 to 44 percent and plasticity indices
from 12 to 18 percent for the impervious core

-
- (Zone I), compacted weathered shale for the

upstream shell (Zone II), and sandstone and
k limestone for downstream shell (Zone III).

~I o
5
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b. The dam was designed to have 3 to 1 (horizontal

to vertical slopes on both the downstream and
S upstream faces. On the downstream slope , a

10-foot—wide bench is located at Elevation 895.
A 14—foot—wide bench on the upstream slope is

S located at Elevation 876 (normal pool level).

c. The subsurface investigation conducted for the
dam consists of numerous borings and test pi ts .
The locations of these bor ings are shown in
Plate 6. Selected boring logs are illustrated

S in plates 7 and 8. The typical subsurface
profile (Plate 4) consists of three to f ive
feet of medium to stiff sandy clayey silts on
the valley sides and abou t 12 fee t of loose to
dense sand and gravel and clayey sands at the
valley floor. The rock beneath the site
includes alternating layers of limestone,
calcareous shale, carbonaceous shale, coal, and
calcareous sandstone. The Waynesburg coal seam
was encountered 80 to 90 feet below the dam
crest level. The rocks at the dam site were
described as having horizontal bedding planes
with distinct joint patterns. The weathering
was assessed to be more pronounced on the
abutments, extending to a depth of 20 feet,
while the weathering in the valley bottom was
estimated to be less than 20 feet. Both the
weathered and unweathered rock in the valley
bottom was found to be relatively permeable.
Results of field tests indicate that the
permeability of the foundation r9ck ranged
between 19 feet per day ~.7 x 10’ cin/sec) to
more than 50 feet per day (2 x lO~~ cm/sec).
These high perineabilities occurred in the
Uniontown Limestone, which was encountered
at about 30 to 35 feet below the average ground
surface.

(2) Appurtenant Structures. The appurtenant structures of the
dam include drop inlets, primary spiliway, and an emergency spillway .
The primary spillway consists of a single—stage reinforced concrete
riser, a 48—inch—diameter reinforced concrete conduit through the
embankment, terminating at a reinforced concrete impact basin at the
downstream toe of the dam (Plates 9, 10 and 11). A 30—inch—diameter
reinforced concrete pipe which receives flow from an intake structure
located at the upstream toe of the dam and which discharges into the
primary spillway drop inlet structure constitutes the reservoir drain

6 
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facilities for the dam. Both the reservoir drain and primary spillway
pipes are supported on continuous reinforced concrete cradle equipped
with reinforced concrete cutoff collars (Plate 12).

The emergency spiliway is a trapezoidal earth channel excavated into
the right abutment. The bottom width of the trapezoidal channel is
200 feet with side slopes 3:1 an the embankment side and 2:1 on the
abutment side. The control section of the spillway is at Elevation 920
and consists of an 18—inch—thick concrete wall extending 10 feet into
the rock (Pla tes 13 and 14).

c. Design Data

(1) Hydrology and Hydraulics. Available information indicates
that the emergency spiliway was designed to pass a hydrograph with a
peak of 52,680 cfs , corresponding to 24.38 inches of precipitation in
6 hours, without overtopping the embankment. This hydrograph was
routed through the reservoir starting at normal pool elevation
(Elevation 876), which produced a maximum pool level at Elevation 937.6
with a peak emergency spillway outflow of 50,936 cfs. The top of the
dam was established at Elevation 937.6.

(2) Embankment. Laboratory tests for the embankment design S

consisted of classification, compaction, consolidation, permeability,
and shear strength tests. Consolidation tests performed on samples
compacted to 100 percent of Standard Proctor maximum dry density showed
a consolidation potential of 2.3 percent of embankment height, a
total settlement of 2 feet. The dais crest was cambered by 2 feet to
compensate for the expected settlement. The permeability of the core
material was estimated to be 0.008 foot per day (10—6 cIn/sec). Shear
strength parameters of the core material were obtained from consoli-
dated—undrained triaxia]. shear tests with pore pressure measurements.
Tests were conducted on samples compacted to 100 percent Standard
Proctor maximum dry density. The effective strength parameters for
six potential core materials ranged from an effective internal
friction angle of 23.5 to 31 degrees and effective cohesion of 250 to
700 psf. It is reported that a slope stability analysis was conducted
utilizing modified Swedish circle and sliding block procedures. The
stability of the downstream slope under steady—state seepage and
stability of the upstream slope under rapid drawdown conditions were
considered. For steady seepage, pool level was taken at Elevation 920,
the emergency spillway crest level. Results of the sliding block
stability analyses were available for review. The minimum computed
factor of safety was 2.1 for the downstream slope under steady—state
seepage conditions and 1.4 for the upstream slope under rapid drawdown
conditions.

7
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(3) Appurtenant Structures. Available information indicates
that the appurtenant structures were standard SCS designs.

2.2 Construction. As—built drawings and construction progress reports
prepared by PennDER were available f or review. To the extent that can
be determined, the construction of the dam was in conformance with the
SCS specifications. The dam was constructed under the supervision of
an SCS field representative. It is reported that the earthwork was
monitored by field density tests. However, the results were not
available for review.

One significant construction change was noted. During the excavation
of the cutoff trench, a limestone layer was encountered with solution
channels. To prevent seepage through this layer, the cutoff trench
was widened and Zone I was carried down on a slope 0.5 horizontal to

S 

1 vertical past the limestone layer.

No post—construction changes were reported. 
S

2.3 Operation. No records of operation are kept.

2.4 Other Investigations. None reported.

2.5 Evaluation

a. Availability. Available information was obtained from SCS and
PennDER.

b. Adequacy

(1) Hydrology and Hydraulics. The available information is
considered to be adequate to assess the conformity of the design to the
current spillway design criteria.

(2) Embankment. Review of the geotechnical aspects of the design
indicates that the design generally followed currently accepted
practice for subsurface investigation, laboratory testing, and stability
analyses.

(3) Appurtenant Structures. Review of the design drawings
indicates that the appurtenant structures were designed and constructed
in conformance with currently accepted engineering practices.

H
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SECTION 3

VISUAL INSPECTI ON

3.1 Findings

a. General. The on—site inspection of PA—647 dam consisted of:

1. Visua l inspection of the embankment, abu tments,
and embankment toe.

2. Visual examination of the emergency spiliway
and visible portions of the primary spillway .

3. Observation of factors affecting runoff
potential of the drainage basin.

4. Evaluation of downstream area hazard potential.

The specific observations are illustrated in Plate 15 and in the
photographs in Appendix C.

S b. Embankment. The general inspection of the embankment
consisted of searching for indications of structural distress , such
as cracks , subsidence , bulging , wet areas, seeps and boils, and
observing general maintenance conditions, vegetative cover, erosion,
and other surficial features.

In general, the condition of the dam is considered to be good. Only
one wet area was observed on the downstream slope near the left abut-
ment below the berm. No perceivable seepage was associated with this
wet area. Also, several erosion ditches were observed on the upstream
and downstream faces of the dam.

The top of the dam was surveyed relative to the emergency spillway
crest elevation and was found to be within two—tenths of a foot of the
design elevation with camber.

c. Appurtenant Structures. The appurtenant structures were
examined for deterioration or other signs of distress or obstructions
that would limit flow. In general , the structures were found to be
in good condition. No deficiencies were noted at this time.

d. Reservoir Area. A map review indicates that the watershed is
predominantly covered with woodlands. A review of the regional
geology (Appendix E) indicates that the slopes of the reservoir are
likely to be susceptible to landslides. However, massive landslides
which may affect the storage volume of the reservoir are considered
to be unlikely.

: 1
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e. Downstream Channel. Downstream from the dam , Robinson Run
- flows approximately 2000 feet southwest where it joins Wheeling Creek.

- Further description of downstream conditions is included in Section

- 
l.2b.

3.2 Evaluation. The condition of the dam is considered to be good.
- A wet spot on the downstream face of the dam should be periodically
U 

- . observed to document if a seepage condition is developing . Erosion
- ditches on the upstream and downstream faces of the dam should be

filled to prevent further erosion.

~ ~i
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SECTION 4
OPERATION AL FEATURE S

4.1 Procedure. The reservoir is normally maintained at the primary
spillway crest level with excess inflow discharging through the
primary spillwav . The reservoir outlet pipe can be used to draw down
the permanent pool when required . The reservoir outlet pipe gate is
normally closed.

4.2 Maintenance of the Dam. The maintenance of the dam is considered
to be satisfactory. The downstream and upstream faces of the dam are
covered with grass and appear to be annually mowed. The Wheeling
Creek Watershed Commission reported that there is no full—time dam
tender responsible for the maintenance of the dam. The dam is

• maintained by Commission personnel as required .

4.3 Maintenance of Operating Facilities. The only operational fea-
ture:of the dam is the reservoir outlet pipe sluice gate operated by
a hoist located on the primary spillvay drop inlet structure . Since
the top of the drop inlet structure was not accessible, this facility
could not be closely examined .

4.4 Warning System. Wheeling Creek Watershed Commission reported that 
S

a remote flood stage warning system is located approximately six to

seven miles downstream from the dam which initiates an alarm in the

civil defence facilities in Wheeling, West Virginia .

4.5 Evaluation. The maintenance condition of the dam is considered

to be satisfactory . The dam and appurtenances should be periodically
inspected with emphasis on the wet area on the downstream slope to
document if the conditions are - changing and necessary maintenance
performed when required .

U 11 
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. PA—647 dam has a watershed of 22.4 square miles
S 

. an~ impounds a reservoir with a surface area of 33 acres at normal
pool level. The emergency spillvay of the dam is located on the righ t

S 
abutment . The capacity of the emergency spillway is reported to be
50,936 cfs with no freeboard .

b. Experience Data. As previously stated, PA—647 dam is
classified as an intermediate dam in the high hazard category. Under
the recommended criteria for evaluating emergency spillway discharge
capacity, such impoundments are required to pass full probable maximum
flood (PMF).

The PMF inflow hydrograph for the reservoir was determined using the
Dam Safety Version of the HEC—l computer program, developed by the
Hydrologic Engineering Center of the U.S. Army, Corps of Engineers.
The data used for the computer input are presented in Appendix D. The
PMF inflow hydrograph was found to have a peak flow of 25,331 cfs.
The computer outputs are included in Appendix D.

c. Visual Observations. On the date of inspection, no conditions
were observed that would indicate that the emergency spiliway capacity
would be significantly reduced in the event of a flood.

d. Overtopping Potential. PMF inf low hydrograph was routed

• through the reservoir and it was found that the dam can pass 100 per—
cent PMF without overtopping. To obtain an upper bound on the maximum
pool level during the passage of PMF, the spillvay discharge rating
was conservatively based on a rectangular cross section , with the base
of the rectangle taken equal to the base of the trapezoidal emergency
spillway cross section.

e. Spiliway Adequacy . The spilivay capacity (greater than 100
percent PMF) is classified to be adequate according to the recommended
criteria.

J
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SECTION 6
STRUCTU RAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, the field observations
did not reveal any signs of distress that would significantly affect the
stability of the embankment at this time. However, it should be under—
stood that since the dam is a flood control facility and was at normal
pool at the time of inspection, it was not under maximum loading condi-
tions. Maximum loading occurs only during the passage of major floods.

(2) Appurtenant Structures. Performance of the appurtenant
structures is considered to be satisfactory.

b. Design and Construction Data

(1) Embankment. Available information indicates that the
stability of the embankment was analyzed for steady seepage and rapid 

S

drawdown conditions using the modified Swedish circle and sliding block
slope stability analysis procedures. The minimum factor of safety was
reported to be 2.1 for the steady—state seepage stability of the
downstream slope and 1.4 for the rapid drawdown condition of the
upstream slope. Strength parameters for the core material were
obtained from consolidated—undrained triaxial shear tests with pore
pressure measurements. Assumed strength parameter values were used
for the shell materials. Construction progress reports indicate that
the dam was constructed under the supervision of an SCS field repre—
sentative, and the earthwork was monitored by field density tests.

(2) Appurtenant Structures. Review of the design drawings
indicates that there are no apparent structural deficiencies that would
significantly affect the performance of the appurtenant structures.

c. Operating Records. There are no operating records kept for
the dam.

d. Post—Construction Changes. None reported . S

e. Seismic Stability. The dam is located in Seismic Zone 1, and
based on visual observations, the static stability of the dam is
considered to be adequate. Therefore, based on the recotasended
criteria for evaluation of seismic stability of dams, the structure is
presumed to present no hazard from earthquakes.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that PA—647 dam
is in good condition. No conditions were observed that would signif i—
cantly affect the overall performance of the structure at this time.
However, as previously noted, the dam was not inspected under its
maximum loading condition, which would occur when the reservoir is
filled during major storms.

The wet area observed at the downstream face of the dam is not
considered to be serious relative to the overall performance of

S the dam at this time. However, this area should be periodically
observed to determine if a seepage condition is developing.

The capacity of the spillvay was found to be adequate according to the
recommended criteria.

b. Adequacy of Information. Available information in conjunction
with the visual observations and the previous experience of the
inspectors are considered to be sufficient to make a reasonable 

S

assessment of the condition of the dam.

c. Urgency. The following recommendations should be implemented
on a continuing basis.

d. Necessity for Additional Data. No additional data is
considered to be required at this time.

7.2 Recommendations/Remedial Measures. It is recommended that: S

1. The wet area located on the downstream slope
should be periodically observed. Necessary
remedial work should be performed if the
extent of the wet area increases or sloughing
and seepage develops.

2. Around—the—clock surveillance should be 
5

provided during unusually heavy runoff
and a formal warning system should be
developed to alert downstream residents
in the event of emergencies.

3. The dam and appurtenant structures should be
S inspected regularly and necessary maintenance

should be performed.

14
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CHECKLIST
) ENGINEERING DATA

~ 
HYDROLOGIC AND HYDRAULIC

I DRAINAGE AREA CHARACTERISTICS: 22.4 square miles (wooded)

U ELEVATION; TOP NOR~1AL POOL AND STORAGE CAPACITY~ 
876 (279 acre-feet)

S ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: 920 (3713 acre—feet)

~ 
ELEVATION; MAXIMUM DESIGN POOL: 937.6 (high point); 937.5 (low point)

ELEVATION; TOP DM~: 939.6
SPILLWAY : (Emergency Spiliway)

S a. Elevation 920

b. Type Trapezoidal open channel (critical depth overflow section)

! C.  Width 200 feet (base width perpendicular to flow direction)

5 - d. Length 400± feet (from crest to end of trapezoidal section)

S e. Location Spillover Adjacent to emergency spiliway 
U

f .  Number and Type of Gates None

OUTLET WORKS:

a. Type 30— and 48—inch reinforced concrete conduit

b. Location Near lef t  abutment

c. Entrance Inverts El. 845.75

d. Exit Inverts El. 842.68

e. Emergency Draindown Facilities 30—inch pipe 
S

HYDROMETEOROLOGICAL GAGES :

a. Type None

b. Location None 
-____________________

C. Records None

MAXIMUM NONDAMAGING DISCHARGE: Emergency spillway d ischa~ge capac ity (50 ,0004 cfs)
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LIST OF PHOTOGRAPHS
PA-647 DAM

NDI Lb. NO. PA-821

; 
DECEMBER 8, 1978

. PHOTOGRAPH NO. DESCRIPTION

S : 1 Crest (looking west).

2 Crest (looking east). Spiliway crest
S in foreground .

~ 
3 Primary spiliway , drop inlet structure .

~ 
4 Impact basin. S

~ 5 Gas pump station (one mile downstream).

, 
6 Community of Alley Grove (two miles

~ 
downstream).
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Photograph No. 1

Crest (looking west).
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Photograph No. 2

: 

~ 

- Crest (looking east). Spiliway crest in foreground .
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Photograph No. 3

Pr imary spiliway , drop inlet struct~ire.
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‘ Photograph No. 4

Impact basin.
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Photograph No. 5

Gas pump station (one mile downstrt’~im)-
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Photograph No. 6 5

Comunity of Alley Grove (two miles downs t r eAm) .
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- HYDROLOGY NW h YDRAULIC ANALYSZS
DATA BASE

NA,ME OF DA,M:__PA—647 0101 1.D. PA—821)

PROBAZLE MAX IMUM PRZC!PZTA1’ZON (P?W) • 24.3 INCHES/24 HOLiRS~
1
~

STATION I 2 3 4 ¶o

S~aEion Deacr~ ptIon *.s.rvoir Darn

S Draina~, Area (square -ilea) 22.4 0 ~

— _ _ _ _

Curnulitive Drainage Area S

~ (square mile;) 22~4 22,4

f - 4—
S I Adjuetinent of PMF(~~T

S Diaino~e Ares (2) ~
b Nour, 95 — 

~

S 12 Hours 114 U

24 Hours 3.24 —

48 Hours 134 — 
:

72 Hours — .0

Snyder Hydrogr aph
Parauieters ~ S

~~~~ 288 —
C
P

/C t~
4
~ 

0.57/1.7 — ~
I, (rni1*.)~

5
~ 

124 — 
S

LC$ (soti.s)
15
~ 

6.4 —

Ep 5 Ct(L’L~a
)O
~
3 (hour.) 6.3 —

Spiliwsy Data

Cr*sE Length (ft) 200 ~ S

Free board (ft) 17.6

Discharge Coefficient 3.1

Exponent — 1 _ s  I

S ~
1
~Hydvus.C*oro1otSt.I ~•D0Tt 33 (FiBur. 1). U.S. Army0 Corp. of Engin.irs. I~Sb.

~
2>

!frd~c..teoro1cit~caI k.rnort 33 (Figure 2). U .S. Muy . Corps of En~1fse.rs, 19S6,
S 

~
3
~ttydro1o$1ca1 lone dIftn.d by Corps of 1~n~tn..r . laltirnor. Di strict . foT det.rrnin1n~ Snvder o.
Co.fftet.nta (C and C ).

(4) P t
Ss,yd.r’a CoeffleI.nts .

~~~~~~ 
. I..nlth of 1on~.at wat.r coura. fi’orn outist to basin dfvid .,

1 ca “~~~ ‘ 
of wat ,r cour.. fro. outlit to point oppositi the centrold of drainaK , arfi ,

~ 
Pq. Dl ot 4
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APPENDIX E
REGIONAL GEOLOGY

Pennsylvania Dam 647 is located near the axis of the Finney Syncline,
a structure composed of a series of small basins. The dam is located
south of one of these basins, with the strata dipping gently north—
northeast. The strata are composed of the Washington and Greene
forma tions, both members of the Dunkard Group (Permian Age), and
consist of in terbedded shale, limestone , sandstone , and coal. The
bedding strikes approximately N4OW and dips 5 degrees to the east.
There are two major joint systems with strikes of N45W and N45E.
Other trends include N7SE, N]5W, and north—south. All of the dis—
continuities are nearly vertical.

S The strata are typical of those found in southwestern Pennsylvania.
The shale is gray to green—gray, soft, and frequently calcareous.

S The limestone is a gray crystalline argillaceous limestone. The sand—
stone is a gray shaly rock which may be calcareous. There are also
numerous coal seams or their equivalent composed of black shale.
These strata are interbedded with the shale, the predominant rock type. 

S

There are numerous coal seams in the area, with the Pittsburgh ,
Vaynesbur g , and Washington coal seams the most economically mineable
seams. The Waynesburg and Washington seams are located near the

S 

surface, and there are some “country bank” mines in the Waynesburg
seam north of the dam and reservoir. The Pittsburgh seam is approxi—

S 
ma tely 300 feet below the dam.

~

S The soil in the area is mostly residual and may be thick , with
weathered rock occurring up to depths of 20 feet or more. The strata S

in the area are easily weathered and the weathered material is subject
to movement on slopes. In the area, 30 to 40 percent of the land is S

covered by slide deposits , and there are several old slides in the
slopes above the dam and reservoir, as indicated on the U. S. Geolog—
ical Survey Map of Landslides for Washington County, Pennsy lvania ,
dated 1978.
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V. GROUP FORMATION DESCRIPTION

4 Alluvium : ~ F Sand gravel , c)ay. ~-
- O

P

l,- _ _ 
Terrace deposits - . - ~ 

: 
~ 

Sand, clay, gravel on terraccs above present
0 

- 5 ::; ‘1 flyers ; inc ludes Carmich arls Formation.

~~ ~ 
Cyclic sequences of sandstone, shale, red beds .

~~ ~ 
Greene th in limestonep and coals.

I.i
I, ~ - Cyclic sequences of sandstone , shale , limestone ,
N I~ z Washington py~ and coal; contains Washington coal bed at base.. -
d ~ ‘

U -U -

4 Woyn.sburg Cyclic sequences of sandstone , sha le , limestone
. ~ and coa l; contains Waynesbu rg coal bed at base.

U ~~~~~~~ 
- 

. 

‘

U

~~ ~ MONONGAHELA Pm Cyclic sequences of shale limestone sandstone
0 ~ :;~~i~ 

and coal; contains Pittsburgh coal bed at base.

~~ 
— S

(0~~~~~00  
1 U

~~~~~~~ 4

~~ ~ Cosselman Pcc Cyclic scquencc of sandstone, shale, red b(•(j ,
~ and thin limestone and coal .
0

S ~~~~~~ I
0

S D
. Q.~~~~~~ Amei —

- - z
0

S 
U

Cyclic sequences of sandstone s &hah’ , red beds
Glenshaw Pcg and thin limeston e and coal; several f ,,ssil -

iferous limestone ; Ames limestone bed at top.

—

~

~~ Cyclic sequences of shale, sandstone, limestone, S

-~ 
ILl and coal; contains iirookville coal at base and S

~ S I Vanport — Upper Freeport coal at top ; within group arc
0 the commercial Vanport limestone and Kittann-

S
~~~ 

ing and Qanon coal,.
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