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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 identify any need for such studies which should be performed by the

owner.

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 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. 1In 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 general condition and the downstream damage

potential.

The assessment of the conditions and recommendations was made by the
consulting engineer in accordance with generally and currently accepted
engineering principles and practices.
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NAME OF DAM: | PA-647
STATE LOCATED: Pennsylvania
COUNTY LOCATED: Washington
STREAM: Robinhson Fork, a tributary of Wheeling Creek
DATE OF INSPECTION: December 8 and 21, 1978

WV
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. —

A vet area was observed on the downstream slope below the berm i 1
elevation near the left abutment. This area should be periodically i
observed and remedial work performed if conditions change.
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The spillway capacity is classified to be adequate according to the
recommended criteria.

It is recommended that 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 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
F provided during unusually heavy runoff and
: a formal warning system should be developed
to alert downstream residents in the event
of emergencies.

A‘-‘¢=e$s10u For

NTIS Giagr
DDC TAB

Unaznoungeq
Justification

By
~Distributseny
‘I: —Availg)

DACW31=79«C~@gl4




s e e caiieie o - S—
S ARt . = - ~ —-_;._;#Wi ‘}
|
J
. {
3. The dam and appurtenant structures should be ;
inspected regularly and necessary maintenante
performed.

e

Lawrence D. Andersen, P.E.
Vice President
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Colonel, Corps of Engineers |
District Engineer i
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM
PA-647 DAM
NDI I.D. NO. PA-821
DER I.D. NO. 63-76

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authoritv. The inspection was performed pursuant to the
authority granted by The National 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

15 feet. The flood discharge facilities for the dam consist of a CoonNTD e
drop inlet type primary spillway located near the left abutment Poud

(looking downstream) and an emergency spillway on the right abutment. - -
The primary spillway 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 spillway is a trapezoidal earth channel excavated into
the right abutment. An 18~inch reinforced concrete wall extending

10 feet into the rock constitutes the overflow control section of the
emergency spillway. 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
West Findley Township, Washington County, Pennsylvania (Plate 1).

Downstream from the dam, Robinson Fork flows approximately 2000 feet
southwest and joins Wheeling Creek. An industrial warehouse located
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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 community 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 conditionms).

e. Ownership. Wheeling Creek Watershed Commission (address:
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
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
920. Inflow occurring when the lake level is above the primary spillway
crest level but below the emergency spillway is discharged through the
uncontrolled primary spillway.

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 spillway capacity at maximum pool - 50,400
Total spillway capacity at maximum pool - 50,400




h.

Elevation (USGS Datum) (feet)

Top of dam - 937.6

Maximum pool - 937.6

Normal pool - 876

Upstream invert outlet works - B45.75
Downstream invert outlet works - 842.68
Streambed at center line of dam - 842+
Maximum tailwater - Unknown

Reservoir Length (feet)

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

Storage (acre-feet)

Normal pool level - 279
Maximum pool level - 6500

Reservoir Surface (acres)

Normal pool - 33
Maximum pool -~ 180

Dam

Type - Earth

Length - 500 feet

Height -~ 95 feet

Top width - 15 feet

Side slopes - Downstream: 3H:1V; Upstream: 3H:1V
Zoning -~ Yes

Impervious core - Yes

Cutoff - Yes

Grout curtain - No

Regulating Outlet

Type - 30-inch-diameter reinforced concrete conduit
Length - 50+ feet

Closure - Sluice gate at drop inlet structure
Access - Drop inlet structure

Regulating facilities - Sluice gate




i. Spillway
Primary
Type - Drop inlet
Length - N/A
Crest elevation - 876
Gates - None
Upstream channel - Lake

Downstream channel - 48-inch
outlet
conduit
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Emergency

Trapezoidal earth
channel
200 feet
920
None
Trapezoidal earth
channel
Trapezoidal earth
channel
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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 spillway inflow hydrographs and
associated flood routiugs.

(2) Embankment. The available information consists of design
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
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
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 1), compacted weathered shale for the
upstream shell (Zone II), and sandstone and
limestone for downstream shell (Zone III).




b. The dam was designed to have 3 to 1 (horizontal
to vertical slopes on both the downstream and
upstream faces. On the downstream slope, a
10-foot-wide bench is located at Elevation 895.
A l4-foot-wide bench on the upstream slope is
located at Elevation 876 (normal pool level).

c. The subsurface investigation conducted for the
dam consists of numerous borings and test pits.
: The locations of these borings are shown in
Plate 6. Selected boring logs are illustrated
in plates 7 and 8. The typical subsurface
profile (Plate 4) consists of three to five
feet of medium to stiff sandy clayey silts on
the valley sides and about 12 feet 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 1
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 1
estimated to be less than 20 feet. Both the
weathered and unweathered rock in the valley
bottom was found to be relatively permeable. H
Results of field tests indicate that the
permeability of the foundation rgck ranged
between 19 feet per day (7 x 107~ cm/sec) to
more than 50 feet per day (2 x 10~3 cm/sec).
These high permeabilities occurred in the
Uniontown Limestone, which was encountered
at about 30 to 35 feet below the average ground
surface. A

(2) Appurtenant Structures. The appurtenant structures of the
dam include drop inlets, primary spillway, 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
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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 spillway 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 on 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 (Plates 13 and 14).

c. Design Data

(1) Hydrology and Hydraulics. Available information indicates
that the emergency spillway 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
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 dam 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 cm/sec). Shear
strength parameters of the core material were obtained from consoli-
dated-undrained triaxial 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.
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(3) Appurtenant Structures. Available information indicates
that the appurtenant structures were standard SCS designs.

2.2 Comstruction. As-built drawings and construction progress reports
prepared by PennDER were available for 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
1 vertical past the limestone layer.

No post-construction changes were reported.
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.

v e
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SECTION 3
VISUAL INSPECTION

3.1 Findings

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

1. Visual inspection of the embankment, abutments,
and embankment toe.

2. Visual examination of the emergency spillway
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.

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 1limit 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.




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

1.2b. | !

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

KT RS AR

[ 3 observed to document if a seepage condition is developing. Erosion ; ‘;
ditches on the upstream and downstream faces of the dam should be i ;
r filled to prevent further erosion. i
i
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SECTION 4
OPERATIONAL FEATURES

A Py A

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

normally closed.

xR T

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.

—p

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 spillway drop inlet structure. Since

the top of the drop inlet structure was not accessible, this facility
c¢ould not be closely examined.

4.4 Warning System. Wheeling Creek Watershed Commission reported that
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
é inspected with emphasis on the wet area on the downstream slope to
E document if the conditions are changing and necessary maintenance
: performed when required.

M S e e e
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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
and impounds a reservoir with a surface area of 33 acres at normal
pool level. The emergency spillway of the dam is located on the right
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-1 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 spillway capacity
would be significantly reduced in the event of a flood.

d. Overtopping Potential. PMF inflow 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 spillway 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. Spillway Adequacy. The spillway capacity (greater than 100
percent PMF) is classified to be adequate according to the recommended
criteria.

12
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SECTION 6
STRUCTURAL 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
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 demnsity 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.

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 recommended
criteria for evaluation of seismic stability of dams, the structure is
presumed to present no hazard from earthquakes.

13
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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 signifi-
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
the dam at this time. However, this area should be periodically
observed to determine if a seepage condition is developing.

The capacity of the spillway 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
assessment of the condition of the dam.

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

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

7.2 Recommendations/Remedial Measures. It is recommended that:

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
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
inspected regularly and necessary maintenance
should be performed.

14
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b 8-10-n < & .
sC 8-10-12 e 2 =
11-12-12 S . 3
28-38-3% 2 ‘: =
20-80/0.% ¥

4 i ife :; oo

clasgifieat fann were
determined Ly vis-al
exsafnat fon,

ed (Cont tovedy
Unif, SbHITES
Sofl

Nole Bepth Cless #it N * frem To %
fradtion fo forund of o Dle 13 w4 22,4 L1 100
b -rundod gaadstome & * i . 31.1 w07 100
donetity, bea. L 15 * 0.7 50.8 100

12.3 180 Cley, ’zl grevelly,
wes. @9y le, ceares fi SO0K of ssaple, herd, mofet, gry.

w.e 15 te emall pleces which sgy be

olu verticel frectures, Unien-
15.9 0.9 . bedding jetnte
t.. “l nlnu ere 3 - ¥
W..—-'-l-l"!'.eln-loahnul
inty. Cloy eses frem 18.0 -
bod, sugsined. & then lest egatn.

2.9 23.8 aod. bodded, frectured & jointed, come

in, verticel weter soses.

3.6 268 -y between bedding Joints, wee.
& elny ﬂuc‘ Sooms, v

.8 27,5 . gry, fine .-l-l .llly ll-u-.. frectured. some weter eroded jointe
l hardnese ¢

7.5 wl.e lﬂ sendetens, “fine greined, thin to thick bedded, ovcesfonslly H.-y.

then FOX of iuﬂnl Jetnts srg more then 127, herdness 4
wle W) M'y:.l:;.mm nto . bedded pieces .ulo'stmluun
5.3 W76 Dere .y ehele with cley seoms, med. -an core pleces to very broken along
cley ssems, 2, Coe Formet ion G
0.7 $ilty lisserene, sed. . with clay --. " bedded, mod. broken. Piftebur-
gh Formation, Monengshels Giroup.

. ., Cry shely clav, some shele porting, hardness |

4. 50.8 Gry limsetens with shele ., hordness 3, . bedded, some eroded bedding
jeints with clay seems. Pittesurgh Pormation, Monongshele Ci

0.8 hele, WL (7/9/70) 7.1°', 1000 hee. (7/10/70) 0.0", 1335 hrs.

N0 9
[
. A, Dumger ¢
(34 1

Unif, m%!ﬂ SAMPLES

Soil
Nele Depth Class B Bt From To «
K ipt o 9

0.0 0.5 Tupeoil, shale chipe, roots 2-5-4 SpT 1L Jar 0.0 1.5 8%

0.5 1.5 Cley, eilty & ul‘y with CL =10 " 2 . 1.5 3.0 w0
. l'- shale grevels, 30% teb=10 " 3 e 3.0 wS 0
tine to cosree send, mofst, f-8-11 “ )t %5 6.0 o7
lvlﬂ nll- ben (nll-wul) 10-9-13 = s - 6.0 7.5 8

1.5 5.5 Cley, silty with 20% lln' oL 10-11-1% Ll i 7.5 9.0 15
to coarse send, coa' 2-5-4 s 2 " 9.0 10.5 100
shale (regmenrts below l 1, S-13+16 o 8 . 10.5 12.0 &5
very stiff,k moiet, derk to 10-8-11 & 9 o 12.5 8.0 #S
med. brn. DPrilling weter 13-5-12 - 0 = 8.0 15.5 w0
doesn't lesk from hole. 10 11 15.5 17,0 33

e i 2 1.0 1.5 W

8.5 .0 L 2150 3 13 2 18.5 19.5 0

1 cesed to  20.5 0
Nie 15 oM 20,5 240§
% o ¥ 2.0 3.t 100

w.0 9.0 As sbuve l S - 5,57 stiff L. { 1 - 3w 3.2 100
ro ver: stiff. i (U] o 5.2 0.0 W0

2.0 1.5 Cley, fine u-d un‘ oL
with 1'% grevel, send.
moiet, etiff, hrn (nu-\(-a)

1.+ 11,2  Grevel, sendy X silty. ﬁ‘ fe-ci
fine to coarse sand, L
20% tow plestic ﬂm. -nut. fizwm, brn to gry, cosrse frection includes
ssidstone, shale, X coel.

19.2 20.5 Wee. gry to hru stale, moft (harduess-1), very uroken, Uniontown Forwation.
Monongshels Croup.

20.5 22.3 Med. to dark gry shale wil) clay sesms, -luhtly trectured, slightly wes.,
soft (hardness - 2), core is fn ) - 19" pi

22.3 2.0 CGreyish ben sflry limestonm with clay -hoh ..nmn Thin bedded (27) with
verticel jointing, slightly wes., (“8rdness 2 - 9) auil to wod, seoft.

.0 2u.8 Gey clay, soft ro very soft (herdness | - 2), .— shaly pertings.

2.8 206.. Cry shale with clay u—. soft, (hardress 2), med. bedded core pieces, broken
on loin s nesr the clay seoms. Fresl.

26,7 36,7 Gry limestone with (nterbedded shale i somc clay seams. Pertly breccieted out
Yoaled inro solid pleces of core, Med, shale zone from 31.0 - 31.» A
clay seams to 3" thick 35.0. Slicken sides mm in core st 3.6,

3u.7 39.5 Mediwm gry shele with calcite & Limestone concrestions moi. anft to mwod. har!
(hardness 3 - ¥), few clav sesme neer 37.0.

39.5 0.0 .Lry celcerecus sendetone, thick bedded to med, Ledded, sume bit.miuous zov.
fiiel/ croes Ludded 8 miceccous, less ralogreovs towerd botium, Hecumen er (-
celly frectured with osper, pvrite depusited joints. iinfontowr Forwetion.
Wu Cro.p.

50,9 sottom of hole, M. (Y/U/70) 13.1', L (/17/70) \2.4'.

AS B!’"
oot T B, W WHEELING CREEK WATERSHED
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NUMBER
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-79] APPROVED BY | JmP

=

DRAWN
BY

Nole Depth Clese e frea To %

Irse To Descristise of “ateriale Sveb. Slewe per ¢ Used Ne, Ivee [e. JFi. JAgc.

0.0 05 h.ull. mn. cobbles, Jor
eme ovgenic eet-

ul
0.5 3.5 Grevel, sendy & silty, 208
ftnes, loses, -ln. .‘.
3.5 5.0 Crevel, cloyey &
ceerse frection bresks tnto
@ "CL soll” with finger
preseure. otrets io @
~duredble

Jor

PRI

853850 sur0
SEES¥F e ormr
000000V, Ores

. shele.
Wes., gry, clay shele,
soft, hardness 1, bresks
irces along hedding ;21718 wii) sec
with secondery frecturin: & jolnt
'+ Waynesboro rn-uon Dunkery
mn 12,2 umun- shely, tine greined, porous
urthﬂ. sry with ten ltnﬁg hiy
shal brn streacs, ves., sofr, hardness | - 7, cley lcwn ol < 120

A jointlm:, Dedgding
® L5 - 200

9.
resxs, lardness 7 - Io, witt thin steie
Hedded

vench..
Cork gry shale, very eoftr to soft, lardness ) - 2, thin bedied.
.7 Derk grv to bleck corbonecedus shale, ol ightly silty.
20.7 23.% Cost, dleck, very soft, herdness |, wit! verticel frectures & impurities - Lower
Rench, Weyneshury Coel.
2V« 21.9 alace carbonececus slale - to dark gry, very eoft to soft, hardness | - 2, Lower
Mewber, Weynesab.rg Formet{on, Dunkard (ro.p.
2.7 27., cCrpy silty & sandy shale, sft to mad, anft. herduess 2 +3, med. Ledded pieces of
core. Unfentown Formation, Monougeiels Croup.
2.+ 3.8 Cry, tine grained se detone, mod. sofi, herdoras 3, olightly celcaredis, shely
zones with Litminsue or shele ~f!|u¢-_ micacec s A pyrite dense,
sof 1, hardness 2. verticsl frectures & broken a1 4!
ahele is finely ;mulum AQ
greyish ran, mod, w:ft, herdness l shele - soft, ‘ardnese 2, med. bedded )clnu
show st of warer erosion.
53, GLry celcareous shele, (aesils, wea. jointe, | lone, $ -4,

dener.
§3.7 LON Fine lrg(u.« sands'vie, xry, med, bedded. slightly wee. foints, somr shele
atreeks, Format fon,

Group.
wo(779/70) 10,5
aL (7/14/70) 11.0

.0 Notrom of hole. WL (./1/70) 13.1,
L (/00/70) 12,5,

Hole Depth from To ¥
0.0 1.3 Grevel & ssnd, silty, \ Jer 0.0 (1)
wofet, firm, brn rosd Ued 2 N 1.9 w0

1.3 5.8 S{lt, ssndy & grevelly, 3 X 3.0 10
io% fine grevel, 0% non- 4 i n.S 25

dureble, fine to cosrse 5 - €0 73

send, very stiff. moter, ¢ * 7.5 9.0 25

ben, gl 7 2 9.0 10.0 &0

5.8 7.8 Clay, sandy (30 - 40X non- CL nie 8 MM 10,0 lu.0 85
dureble shale, sendy, & i 9 £ .0 21.5 100

few sandstone grevel). - 10 . 21,5 28.0 100

Very stiff, mofet. ben. = 1 O 28,0 38.0 100

Saprolite 5f wee. sendatone oy 1t = 8.0 87,6 100

& shale, = = 13 " 6L §7.0 100

.8 13.0 Wew. shele, very moft out = 1 L 37,0 68,0 100
becoming herder with depth 15 = 66,0 6.0 100

(herdnese 1), very broken to &, 1 £ 76.0 §6.0 91

segms from 10.0 - 2 v ¥ 86,0 94.5 100

broken cley
12.0 & & celcite seem from
12.5 - 13.0. Iron stained joints & seems, few sendy sress Lower Mewber, Woy-
nesburg Formetien, Dunkard Group.
13.0 14,3 Brownish gry eilty sendetone with shele pertings, thin to med. bedded, wod. eoft
(herdness §), slight to wod. wee.
8.3 18,0 c:»y cley she soft (hardness 2), med, wes., thin to med. bedded core pieces.
Cley fiiled ute & seeme X sume iren nh. on bedding jointe & sesms, fow
limeotone concrestions. Some mne-l !
18.0 19.0 lnry elvy with n'.ly rtings, med, bedded, soft, Mardness | - 2) brownish m
19.0 20,5 sh gry shale, soft, slightly vn (mnnu 2)0-. filled oeona, wod.

'heu. mod to very Lroken, limy.
Gry clav shele with clay seems, soft (hardness 2), icoxe ifke & med. gry fire

0., 238
clay, very .
23.8 29,1 #leck, {mpure coel, soft, broken
4.1 220 As sbove from 20.H - 23,
.0 270 ey cloy nulo. mad . uun core pteces, slightly broken and wes., sod. herd
rdness Y|

« Merdness 2) .llnlly irﬂuﬂ. med, bedded

'lm some verticel |"Mll‘. {ron ateing on some of the seoms A jointe.
[ with shele pertings, jointed verticelly with
lnn steing on joints, med. te thickbedded, mod. herd (herdness 4), very slightly

rry Q‘h with 4" cley seems, med, bedded core pieces soms of \-Meh are slightly
Uroken, tresh, some | zones eoft to mod. esoft. (hardness
y unnun- with shely pertings, med. to thick bedded, lnn alightly

wod. herd (havdness Y).

L :5]"" slightly Sreken, thickbedded core pieces, mod. seft (hardness 3),
to soft

AN, 30, Gev sendy ehsle with interbedded n 'llnv, shely sendetone, med. bedded, wod soft
(herdnese 3), slightly broken in shele zenes.

@. 1.0 Plack cerdonececws shele, ' wod . (herdness 3).

1.0 52,3 Nleck cesl, med. broken -ln un-. e\uuu. .‘ nlt. 16" thick, upper bench,
leynesburg Cosl.

2.3 S8 N'.(‘:-M gry shole, wed. bedded pleces, fresh, wod. broken, wod. saft

27.0 31.0 Cry ehale with clay seome
n.o wo

DH-8 Continued

liole Depth

3.2 5.8
e T2

R B N

(hordnese 4).
79.0 9.4  CGry ta bleck shele & shely cloy, @ed. breken, thi. bedded cuse pleces, -t ooft,

(hardness #), freol.

0 CGry Lissetone, med. bedded, slightly breken with diagonsl jeiate, eud. terd

(hardnese 3/%), fresh.

81.0 82.0 Med. to darx gry silty limpetenr, wed. bedded, olightly beeken, med. tovd ( hove-
n

9.4 M.

nese 4 ), freeh.

02.0 . tey L enpll 1

greveis (v ¢ stity liapeteny eperis
. breues,

oo bloct & gry Sale
000 6.8 Med. gry otity linsstens, med. brewen, Sodded, soue sholy gortings. fou
6.8 & ““d:‘” ,.:: :“:::u t s : doy filee, liamstons concres! iong,
X .y Gry te, sltght o -’r 2 (5.

3 b 9.
9.5 .S Gry sandetone, “onaly tn part, 14 u---‘ =u- anesive, | plese of core "
iy 24

. 0915 houre, ateble.

Pt}
Hole Depth Clese nit fean To -
- .
0.0 0.4 sondy S oflty wi WL eeel)d s ]
grovel, dry, ard. Cnlovge tele & .-‘ 2
. o

N4 2.0 \es. sandstone, very 3
. mod. soft, herdness -
i, brn, bresks {nte pleces in 5
in spoon, Luwer . Wey- .

Greup.
2.0 &) CLry eumm “‘h tone with ? iren steined tow, saperislly on joinie & ssums,
~od. wd.
“.7 10.0 Olive r«l“ clay shole with isren stadned jeints & sosme, -' Wenen, thin
bedded core ), vewy
10.0 18,0  Yellow hen te gry sondy ehole, nu;.-u & very beehen,
.
-vm n_uldrﬂll.-nm 18 set oll returasd teo the
rﬂ. wee. , pnly 1] breken, contsime cloy
‘zt (erdnose

wsd. ooft

1.0 1.5 nry Limestone with iren stained celcite Gssma, frectused & brehen & the seems hove
been repeired with the calcite, wed. wes., seme clay seams, thin to mad. bedding,
. wod. seft (herdness 3).
17.5 21.8  Gry limy shele with cley seoms, med. to slightly wes., very byeken & frectured,
bresks down foto o shaly cley (CL) in bervel, soft (herdness
21.8 2%.n n-z cley shele, n-;) Lightly wes., slightly brehen, sed. Soddes. mad. soft te

27.6 30.9 Gry celcereous sendstons, med. bedded, mud. soft to and. herd (havdness ) - V),
silty with some shele partings snd. greined ssndetene, freeh.
30.9 40.0 Gry clay shele, »wes., some breskege ot bedding teints but generelly (mbreken with
o fow thin clay sesms, med. bedded, fow sandy & limy eress, Lewer sseber,

14.0 16.0 r{ euy u‘o to p\l-
t l- svoms up to 1™ thiek,

onmu--q Forwat ien, Dunkard Greup.
u0.0 Bottom of hole. WL (1/’!/7" no'. W (7/22/70) 20.6°.
LA LY /%/70
Rrilling Cquigment: Jov Treck Neunted
Nntf. SAAES
Soll mw i
Hole Depth Clesa L1 frem To -
Eroe To _ Description of Meterisle Symb, Slews per o™ Used No, Tvee Fr, ff, Rec,
0.0 0.3 Topeoil 2-6-4 SpT i Jer 6.0 L
0.3 3.0 Clay, stity & sendy, 10K cL 3a5e5 ¥ 2 5 L5 Lo
cosree sand & grevel, mofet, el - ? - 20 00
otiff, brn. 36-40-2% ® S ws ™
3.0 6.0 CIIy. silty & sendy, 26 - CL o.%/62 -' 5 ~ 5.0 0
le, send, molet, nis [ 6.5 [ 3
nry stiff, ben to gry, L2 7 o 1n.0 100
shele saprolite, becomes - L] - 17.0 1L
hard with depth, b 9 = n.e 100
6.0 U7 Wes. brn shele broker., "oe 0.5 100

2 - 3), cley seems,
n‘nr. Weynesburg l-lhn. Dunkard Group.

.7 12,2 Cry shaly ssndstene, wee. im. cley seoms {n eum sendetone sections, mod. soft
when - te wmod. hard when fresh ), ey, . broken,

12.2 18,7 Wea,, ben. cloy shele, iron steined seoms 'lﬂ: clesy "l\ll‘ l verticel joints &
freciures, very oroken, soft, (nardeess 2).

14.7 25.5 Gry cley -l.lt -m- lissetome concrestions, slightly wea, to mod. wes. on some
o--.-‘.” . bedded pleces of core & sone cloy seoms, wod. soft
(urdness

25.5 27.5 Limestone & lnt«h‘d shale with ehy seoma, gry, limestone (o wad. bedded &
n..,l-: rd (hardnese ¥), ehale s broken, wes. on seams & 1o wed. coft

).

27.5 .3 Gry clay shale with clay seems, ereded on jof o broken te ol 1y broken
below 31.0, thin to med. h&lphe.ufnn.-l nn

u.3 .0 Gry, ll-y & shaly sandetone, med. bedded, . slightly broken, iron atetned
seums & joints few of whieh are el.y Filled, mod. 7-!

38.0 40.0 Cry. cley “h-lmmﬁew filled scoms, fresh .‘.wpwde’.,
mod. soft (herdness 3}, Lower semver, Formation, Dunkard (reup.

(W50 W2,

\‘.l S4.1 Alack cerbonscecus shale, fresh, unbeeken, mod. eoft (herdnese 2). NS Lo rhs o et
1 Sh.8 Rleck cosl, 28" thick, 0"'-1‘1 clested, marcesite on cleats, mod. soft (herdness
1), Lower .oneh Weyneebury cosl.
w8 3.2 Maec, ehele, u“ﬂnly mon. mod, ool t, core on med. bedded pieces (hardness J),
g it rHiiea iy e =% Lﬂ »




0. srehen, 'hi. tedded cure pleces, wad. eoft,
Seshen with diagonel jeiate, sad. herd
"nd. Sedind. olightly swenen, sed. ‘ord ( hord-
el s v e Whas & g7y ke
wnd. sedded, esme shely portings. fow

- ool v
f1lan, esme |iapstony concreetions,
(oreaves 1)

rt‘. @sesive, | plece of core "
. foesh. "wieatewn Ferwwtion,
« 995 heure, stebie.

Te -

, wed. soft te wsd. hord (havdness 3 - ¥),
1ned froen 4

[ .
ot bedding bl-‘- Sut generelly .abrexen with
fow eondy & Limy eress, Lewer aseder,

W (77277 B8

WANLE
fren To *
0.0 1.5 &
LS 30 S
3.0 WS 1
“s s0 N
0 o5 w0
5% 1.0 0
1.0 17.0 100
17,0 2.0 1
2.9 %.5 100
30.5 %0.0 100
, mad. soft
on soms
soft
&
tly broken

ilnjt . muumxpxm
1) ype
t

Sot!
Clese

Wole Depth Descriptien of Meteviels From To *

e I A 1.

0.0 .0 Stlt, fing sendy & clayey, 'L-CL 2-3-% St L Jder 0.0 1.5 »0
trece of asd & cesres send, -9-7 ¥ 2 = 1.5 30
20 - Y fine sond, meist, 3edeu = 3 C 3.0 w5 85
asd. brn, mad te otiff, bleck 3-3-3 s L) - “5 u0 M

le chipe, rost hotre, 3.2 * § © 0.0 7.5 15
oles (slluviwm). 2-3-2 - 3 - 7.9 90 @

“.0 5.5 Send, eflty R ¢ , mlet, SC 3-5-p 3 7 s 9.0 10.> 7
lecee to med., yellew bem, Telbell s (] » 10.5 12.0 %
W% asd. plostie fines, 10-35-50/0.2 L) » 12.0 13.2 100

, reet (s fine to Die 10 Nt 13,2 15.0 9
med. sond. (elluvius). 5 1 = 15.0 20.0 %0

$.5 1.0 Send & grevel, oflty & | 6C-0w * 12 20.0 25.0
cloyey, 10 - % med. = 13 - 250 3.0 100
plestic fines, ssist te wet, - 1% - 30.0 55.0 100
lcase, bpn. Eotimsted gred- Dte 1S s 35.0 w0.0 100
erio: from epoon sample (e - 16 - “.0 w2.v 9
S grevel, 30 - WOV flue - " 17 47,8 53,0 s
caree sand. Coerer frect- . » 23,0 55.0 100
1= is Doth sendetone A shsle » 19 25,0 (0.0 100
frogaente (" creek grevel™ - 5 20 0.0 Li.n 99
olluvim), - a 65.0 70.1 9

LN 12,5 Send, aflty & cleyey, firm, ST - 22 L 0.0 5.0 82
wet, gry. I med, plestic
fives, sand (o fine -
cosree, muit{-colored shale [ragments.

12.% 14.v  des. ary shale, soft (lerdness 2)clav seams, mod. 'woker, ®med. iwdded to thin
bedded pleces of core, !niontown Forwstion, Monongetela froup,

%% 19.7  Lev, fine greined | imsstens with o f(ew Clay seems thel ere wes., wed. Ledded, wod.
broken to slightly breker, segms dpen 1710, & cloy scom from 17,5 - 18.0°,

19.7 22.3  Cry limsetone conglomerete - pleces of aicrite 1ry |lavetone in @ gey |lmy shale
astris, mod. beoken, medium bedded core pieces, cley depreite 2 juints, mod,
oot (hardness 3).

22.% 2.5 ey, limy cloy shale with cley filled jointe X seoms, sli' tly wes., med. bedded
esre pleces thet ere @~d. broken, eed. soft (nardiess V).

2.5 25.0  Gey fine-greined |imestone with {nterbedded shels, mad. wea., med. hedded plec
core that ese ®od. oroken, shele is mod, soft (Famiuess 1), !imestone (x wul.
(Merdness ¥).

25.0 271 Gry Ltmy ehale with Limestone concrestinus, med. bedded pleces of core. clev srams,
fresh, wod. soft (herdness 3).

27.1 W11 tey, limy, shely sendstone, clay X whele filled |nints, med. (o ' (ck hedded pirces,
iron etuined sesms, bedding loints up to 1.5' epart, vo at 44, - 35,0 & 34,0 -
35.%, loet cireulstion st .7, flecks ot mice X pyrite, mod. hard (Yerdness V).

1.1 48.0 ey cley shele with Limestone concrestions, few ~lay filled jnfatn, few sandy zonrs
19 0. 1" thiek, #o cencrest ons below 43.9' mod. eott (hardness 1), med. Ledded core
pleces, formation, format fon.

4.0 3.0 Cry oiltv |imestone with srely clay sesms up to N.e* 1Y ick, mea, bedded, mod. herd
Merdnoss %), sod. brokeu, cley seoms Sre very soft (hardness 1), fresk, Pittsburgt
formatfon, Monongahels Group.

33.0 4.5 Cry eley shale, mod. soft (3), med. bedded picces of core !lal ave wul. Lroken ond
verv slightly wes.

54.5 $9.0 Cry silty limestone, with tew cley seems, med. fO t) fc< bedded. mod. “erd (hardnens
",

¥.0 1.0 Cry elay shale, mod. soft (herdness 3), med. bedded core pleces, siiyhtlv broken,
f . ssme cley f{les on bedding jolacs. f

61.0 *9.%  try, ollty, fine greined | with some {nter Lim: clay wlale, med. Ledd-
ed. slightly broken with disgonsl joints, mod. '@ ardness W) .

§9.9 75.0  Gry clay shale, slightly limy with clay filled beddi a oints, med. uedded pleces of
core, fresh, mod. seft (herdness 1), Pltteburgh Formetion, Wwingshele Group.

7.0 sottem of hole. WL (8/./70) 7.5'.

I3, Gl 851,0, o35, SO B3, 82670
Wole Pepth

[cem To Desceiptjonof Materigle . Sym. b
1

7.0 3.3 Stlt, cleyev, 30X fine - cosrse sand, weist, stiff,

WL density

ben,
Send & grevel, silty & cleyey, 10 - 20% merd. pleatic

5.9 .8
fines, few cobbles, med. moist to wel, brn.
(38 ) BSottem of hole. (192,45 p.c.f.)
3 & 26/7!
Depth “lesn from To
w —Sysb, b, Jupe. Pt Pl
extes lorge
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TREES

I. EMERGENCY SPILLWAY
FREEBOARD: 17.6 FEET

2. POOL LEVEL DATE OF
INSPECTION: 43.5 FEET
BELOW EMERGENCY SPILLWAY

NOT TO SCALE

PLATE 15

PA.647 DAM
GENERAL PLAN

FIELD INSPECTION NOTES
FIELD INSPECTION DATE: DEC. 8, 1978
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CHECKLIST
ENGINEERING DATA
HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 22:4 square miles (wooded)

EL%VATION; TOP NORMAL POOL AND STORAGE CAPACITY: 876 (279 acre-feet)
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 DAM: 939.6

SPILLWAY: (Emergency Spillway)

a.
b.
c.
d.

e.

Elevation 920
Type Trapezoidal open channel (critical depth overflow section)
Width 200 feet (base width perpendicular to flow direction)

Length 400+ feet (from crest to end of trapezoidal section)

Location Spillover Adjacent to emergency spillway

f. Number and Type of Gates None
OUTLET WORKS:
a. Type 30- and 48-inch reinforced concrete conduit
b. Location Near left abutment
c. Entrance Inverts_ El. 845.75
d. Exit Inverts El. 842.68

Emergency Draindown Facilities 30-inch pipe

HYDROMETEOROLOGICAL GAGES:

a.
b.
C.

MAXIMUM

Type None

Location None

Records _ None
NONDAMAGING DISCHARGE: Emergency spillway discharge capacity (50,0004 cfs)

Page B5 of 5
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- PHOTOGRAPH NO.

1
2

LIST OF PHOTOGRAPHS
PA-647 DAM
NDI I.D. NO. PA-821
DECEMBER 8, 1978

DESCRIPTION
Crest (looking west).

Crest (looking east). Spillway crest
in foreground.

Primary spillway, drop inlet structure.

Impact basin.

Gas pump station (one mile downstream).

Community of Alley Grove (two miles
downstream) .

Stk

b s 1
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Crest (looking east).

Photograph No. 1

Crest (looking west).

Photograph No. 2

Spillway crest in foreground.




Photograph No. 3

Primary spillway, drop inlet structure.

Photograph No. 4

Impact basin.
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Photograph No. 5

Gas pump station (one mile downstream).

Photograph No. 6

Community of Alley Grove (two miles downstream).
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: PA-647 (NDI I.D. PA-821)

PROBABLE MAXIMUM PRECIPITATION (PMP) = _ 24.3  1NcHES/24 wours‘))

STATION 1 2 3 4 5 ]
Station Description Reservoir Dam ? |
! | .
1 iy
Drainage Area (square viles) 22.4 0 . ! i

Cumulative Drainage Area
(square miles) 22.4 22.4

Adjustment of m(”r |
Drainage Area (%) '

NENNPSSSIPTHESSI e E———

6 Hours 95 - |
f 12 Hours 114 - | ‘ §
: 24 Mours 124 - . i

48 Hours 134 -

72 Hours - -

i
1
a T l
Snyder Hydrograph !
Parameters i
Zone(a) 288 - |
] G R 0.57/1.7 - !
% L (niles)® 12.1 - :
Lok (miln)(” 6.4 - ‘
. - |
tp - Ct(l. Lc.)D.S (hours) 6.3 :
v 3 {
il ; 14

Spillway Data

Crest Length (ft) = 200 !

{

Freeboard (ft) - 17.6 '

|

Discharge Coefficient - 3.1 i

3 Exponent - 1.5 {
1)

Hydrometeorological Report 33 (Figure 1), U.S. Army, Corps of Engineers, 1956.
Hydrometeorological Report 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.

(3)Hydrolutcnl zone defined by Corps of Cngineers, Baltimore District, for determining Snvder's
: Coefficients (cp and ct).
(4)

Snyder's Coefficients.

? ! (”L = Length of longest water course from outlet to basin divide.
Lu = Length of water course from outlet to point opposite the centroid of drainage area.

2)

4 Page D1 of &
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APPENDIX E

REGIONAL GEOLOGY




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
formations, both members of the Dunkard Group (Permian Age), and
consist of interbedded 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 N45SE.
Other trends include N75E, N15W, and north-south. All of the dis-
continuities are nearly vertical.

The strata are typical of those found in southwestern Pennsylvania.

The shale is gray to green-gray, soft, and frequently calcareous.

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.

There are numerous coal seams in the area, with the Pittsburgh,
Waynesburg, and Washington coal seams the most economically mineable
seams. The Waynesburg and Washington seams are located near the
surface, and there are some '"country bank" mines in the Waynesburg
seam north of the dam and reservoir. The Pittsburgh seam is approxi~
mately 300 feet below the dam.

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
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
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, Pennsylvania,
dated 1978.
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8 GROUP FORMATION DESCRIPTION
!': Alluvium : Sand, gravel, clay.
3 { . :
~ o sl .- -] Sand, clay, gravel on terraces above present
2 Terrace deposits . =~} rivers; includes Carmichaels Formation.
1R
: ; g Cyclic sequences of sandstone, shale, red beds,
: g :z) Greene thin limestones and coals.
3
(a]
0 (-4 .
. Cyclic sequences of sandstone, shale, limestone,
zp \ g Washington | pw and coal; contains Washington coal bed at base.
2
i a : |
‘ W bur: Cyclic sequences of sandstone, shale, limestone ]
- TR and coal; contains Waynesburg coal bed at base. |
»|®
[}
(=]
wls
o
O
wjE Cyclic sequences of shale, limestone, sandstone
5 & MONONGAHELA and coal; contains Pittsburgh coal bed at base.
g
R
!
ol© b
< (:’ i
r4
3 : : cele
> Cyclic sequence of sandstone, shale, red beds
gm Casselman i and thin limestone and coal.
= E
O
3
@ 3 Ames 3
z
(o]
O
Cyclic sequences of sandstone, shale, red beds
Glenshaw Pcg and thin limestone and coal; several fossil-
iferous limestone; Ames limestone bed at top.
>Z- Cyclic scquences of shale, sandstone, limestonc,
in and coal; contains Brookville coal at basc and |
I Vanport Upper Frecport coal at top; within group are
O the commercial Vanport limestone and Kittann-
3 ing and Clarion coals.
o
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