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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
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is in%tended
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.

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 fregquent inspections 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 spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT
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Virgin Run Dam: NDI I.D. No. PA-00196

Owner: Pennsylvania Fish Commission

State Located: Pennsylvania (PennDER I.D. No. 26-85)
County Located: Fayette

Stream: Virgin Run

Inspection Date: 5 July 1979

Inspection Team: GAI Consultants, Inc.

570 Beatty Road
Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and
available engineering data, the dam is considered to be in
fair condition.

The size classification of the facility is small and its
hazard classification is considered to be high. In accord-
ance with the recommended guidelines, the Spillway Design
Flood (SDF) for the facility is the Probable Maximum Flood
(PMF). Results of the hydrologic and hydraulic analysis
indicate the facility will pass and/or store about 62 per-
cent of the PMF prior to embankment overtopping. Conse-
quently, the spillway is assessed as being inadequate, but
not seriously inadequate.

Deficiencies noted by the inspection team included heavy
overgrowth across the downstream toe, a gquestionable struc-
tural and foundation design associated with the spillway,
and an inadequate emergency warning system.

It is recommended that the owner immediately:

a. Clear the downstream embankment slope and toe area
(to a distance at least 100 feet beyond the embankment toe)
of all trees and overgrowth that hinder visual evaluation of
the facility.

b. Restore foundation support to the lower end of the
right spillway endwall just beyond the plunge pool.

ii




(5 Reevaluate the present spillway desion and investi-
gate the condition beneath the channel floor to determine
the extent of erosion which has contributed to a loss of
foundation support. Subsequent remedial work should be
performed as deemed necessary.

¢

d. Reevaluate and revise the present flood emergency
procedures for Virgin Run Dam in accordance with, but not
imited to, the following items:

i The inclusion of a definite procedure to
notify downstream residents of a possible emergency.

2 Provisions for an alternate means of communica-
tions in the event telephone lines become inoperative.

B Provisions for around-the-clock surveillance of
the facility during periods of unusually heavy precipitation.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
VIRGIN RUN DAM
NDI# PA-196, PENNDER# 26-85

SECTION 1
GENERAL INFORMATION

1.0 Authority.

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.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Virgin Run Dam is a zoned
earth embankment approximately 34 feet high and 400 feet
long (not including spillway). The facility is provided
with a trapezoidal-shaped, concrete chute channel spillway,
with discharges controlled by a concrete weir structure,
located at the left abutment. The spillway overflow weir
measures 78 feet in length. The outlet works consists of a
3-foot square reinforced concrete culvert that discharges at
the downstream embankment toe. Flow through the culvert is
regulated via stop logs set within a concrete vertical riser
positioned along the upstream embankment face.

b. Location. Virgin Run Dam is located on Virgin Run
in Franklin and Perry Townships, Fayette County, Pennsyl-
vania, about two miles east of Perryopolis, Pennsylvania.
The dam, reservoir, and watershed are contained within the
Dawson, Pennsylvania, U.S.G.S. 7.5 minute topographic quad-
rangle. The coordinates of the dam are N40° 02' and W79°
43' (see Appendix G).

(8 Size Classification. Small (34 feet high; 690
acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).




e. Ownership. Pennsylvania Fish Commission
E P. O. Box 1673
Harrisburg, Pennsylvania 17120

o Purpose. Public fishing.

F g. Historical Data. Virgin Run Dam was designed for
the Pennsylvania Fish Commission by the Chester Engineers of

Pittsburgh, Pennsylvania. One of the principal designers,

k| Mr. Charles A. Tanner, eventually formed the contracting

| firm which subsequently constructed the facility in 1953.

‘ Periodic progress reports were issued by the Commission and

the construction site was visited frequently by PennDER

personnel. No indications of major problems are contained

within the available PennDER correspondence and the project

3 was completed as scheduled.

1.3 Pertinent Data.

a. Drainage Area (square miles). 3.3

b.

S .

Pool =

C.

Discharge at Dam Site.

Discharge Capacity of the Outlet Conduit - Dis-
charge curves are not available.

Discharge Capacity of the Spillway at Maximum

4610 cfs.

Elevations (feet above mean sea level). The

following elevations were obtained from design drawings and
through field measurements based on the elevation of the
spillway crest at 1,175 feet.

Top of Dam

Maximum Design Pool

1182.0 (design)
1181.6 (field)
Not known

Maximum Pool of Record Not known
Normal Pool 1175
Upstream Inlet Invert L1507

Downstream Outlet Invert

Streambed at Dam Centerline
Maximum Tailwater

1148.4 (design)
1147.7 (field)
1149

Not known

d. Reservoir Length (feet). !
Top of Dam 3800
Normal Pool 2200




.

¢

Top of Dam

Normal pool

Maximun pesign pool

g. Dam.
Type

Length

Height

Top width

Upstream slope

Downstream slope

zoning

Impervious Core

Cutoff

(acres).

£. Reservoir gurface

690

420
Not known

49

32
Not known

zoned earth.

400 feet (not includ—
ing spillway).

34 feet (field
measured; crest °
downstream roe) -

(field)

10 feet
(design

g feet

3H: 1V

inches in
dimension.
wp" f£ill is define
as pervious material
that may contain
stonesS put, NO
vegetable matter-

see wgoning" above.
g-foot wide grench

red 3 feet




1 e. Storage (acre-feet).

Top of Dam 690
Normal Pool 420

V Design Surcharge Not known

£. Reservoir Surface (acres).

Top of Dam 49
; Normal Pool 32
i Maximum Design Pool Not known
{ 1
? g. Dam.
Type Zoned earth.
:
; Length 400 feet (not includ-

ing spillway).

; Height 34 feet (field
measured; crest to
downstream toe).

Top Width 10 feet (field)
8 feet (design)

Upstream Slope 3H:1V

Downstream Slope 2.5H:1V

Zoning Two zones (see

Figure 4). Class
"A" f£fill is defined
as selected imper-
vious material free
from vegetable
matter and stones
greater than 6
inches in maximum
dimension. Class
"B" £ill is defined
as pervious material
that may contain |
stones, but, no
vegetable matter.

Impervious Core See "Zoning" above.

Cutoff 8-foot wide trench
excavated 3 feet
’ into clayey material
along dam center-
line.




Grout Curtain

Diversion Canal and
Regulating Tunnels.

Spillway.
Type

Crest Elevation
Crest Length

Outlet Works.

Type

Length

Closure and Regulating
Facilities

Access

_L_‘-_..

None indicated.

None.

Trapezoidal-shaped
concrete chute chan-
nel, with discharges
controlled by a
concrete weir struc-
ture, located at the
left abutment.

1175 feet.

78 feet.

3-foot square
reinforced concrete
culvert.

160 feet (inlet to
outlet).

Flow through outlet
is controlled via
removable stop logs
set in grooves
within a reinforced
concrete riser
situated along the
upstream embankment
face.

Control tower riser
accessible from
embankment crest.




SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No design
reports or calculations are available for any aspect of the
facility. Design drawings are available from both the

| Pennsylvania Fish Commission and PennDER. Narratives

g detailing the design features are also contained in PennDER
] files. Contract specifications and information regarding
minor design changes are available from Pennsylvania Fish
Commission files.

b. Design Features.

K Embankment. The contract drawings indicate
that the embankment is a zoned earth structure 32 feet high
and 490 feet in length.

The embankment is comprised of two zones as shown on
Figure 4. The larger zone is composed of material desig-
nated as class "A" fill and extends from the upstream toe to
the downstream edge of the embankment crest. The remainder
of the structure is composed of material designated as
class "B" fill. Construction specifications define class
"A" fill as "selected impervious and structurally sound
material, free from vegetable matter and stones greater than
6 inches in maximum dimension." Class "B" fill is defined
as "structurally sound material, sufficiently pervious to
drain the embankment, and may contain stones but no vegetable
matter." No information is available pertaining to the
engineering properties of the fill; however, it was report-
edly placed in 6-inch layers and compacted with a sheepsfoot
roller.

-
vAL

A cutoff trench was reportedly excavated along the
centerline of the dam to a depth of 3 feet into clayey
material. The bottom width of the trench is 8 feet.

The dam is 10 feet wide at the crest and has slopes of
roughly 3H:1V upstream and 2.5H:1V downstream. Field measure-
ments indicate that additional material was placed along the
crest, increasing the top width from the design 8 feet and
locally steepening the upper portions of both the upstream
and downstream embankment slopes. The upstream face is
F ! protected from wave action by a layer of hand-placed con-
crete block riprap, 8 inches thick, resting on a 6-inch
layer of gravel or crushed stone. The riprap layer extends
2.5 feet below and 3 feet above normal pool (see Figure 3
and Photograph 4).

5
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2. Appurtenant Structures.

a) Spillway. The spillway at Virgin Run
Dam is a trapezoidal-shaped, concrete chute channel, with
discharges controlled by a reinforced concrete overflow weir
structure, located at the left abutment (see Photograph 2).
The spillway channel is partially unlined as it was cut into
durable rock (see Figure 5 and Photograph 3). The original
design was altered somewhat during construction to include
the addition of a concrete apron as shown on Figure 6.

b) Outlet Works. The outlet works consist
of a reinforced concrete riser (see Figure 4 and Photo-
graph 4) and 3-foot square horizontal box culvert which
discharges at the downstream embankment toe (see Photo-
graph 6). Flow through the outlet is controlled via remov-
able stop logs set in grooves within the riser (see Photo-
graph 5).

c. Specific Design Data and Criteria.

3 Hydrology and Hydraulics. Although no formal
design reports or calculations are contained in PennDER or
Pennsylvania Fish Commission files, the capacity of the
spillway is referenced in much of the available correspond-
ence. The spillway was designed prior to the development of
the Pennsylvania "C" Curve, which for a drainage area of 3.4
square miles, would have required the spillway capacity to
equal approximately 1100 csm (cubic feet per second per
square mile). The Chester Engineers originally designed the
spillway with a capacity of about 2700 csm. At that time,
the owner considered this to be excessive, and subsequently,
persuaded state officials and the designer to accept a lower
final design capacity equivalent to approximately 1500 csm.

2. Embankment. No design data are available.

3. Appurtenant Structures. WNo design data are

available.

2.2 Construction Records.

Contract drawings, specifications, construction progress
reports, and construction photographs are available from
PennDER and Pennsylvania Fish Commission files. No field
testing records are available.

-— - ——— — S —— - - —— . - —




2.3 Operational Records.

l
|
|
|

, No records of the day-to-day operation of this facility
;| are maintained.

2.4 Other Investigations.

No formal investigations have been performed on this
facility subsequent to its construction.

2.5 Evaluation.

Engineering data in the form of drawings, specifica-
tions, miscellaneous calculations, correspondence, and |
photographs are available from PennDER and Pennsylvania Fish |
Commission files. The data are considered adequate to make |
a reasonable Phase I assessment of the facility.
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests the dam and its appurtenances are currently in fair
condition.

b. Embankment. Observations made during the visual
inspection indicate the embankment is in good condition. No
evidence of seepage through the embankment was observed nor
were there any signs of sloughing, erosion, excess settle-
ment or animal burrows. Heavy overgrowth, including trees
and high brush, covers the entire downstream embankment toe
and extends a minimum of about 12 feet up the slope (see
Photographs 6 and 7). The remainder of the embankment is
well maintained. The hand-placed block riprap, protecting
the upstream slope, is in excellent condition while the
grass covered portions of the embankment have been recently
mowed.

C. Appurtenant Structures.

L. Spillway. The visual inspection revealed the
spillway to be in fair condition. Minor cracking was observed
along various portions of the spillway channel floor and
sidewalls. For the most part, the larger cracks were sealed
and filled with bitumen. The inspection team probed the
area beneath the concrete spillway floor slab with a stand-
ard 6-foot rule and found extensive voids, some in excess of
the rule length (see Figure 1l). Some undercutting of the
right spillway endwall, just beyond the plunge pool, has
also occurred.

2. OQutlet Works. The outlet works at Virgin Run
Dam is in excellent condition. No signs of deterioration
were observed on any of the visible exposed concrete surfaces,
including a large portion of the interior of the control
tower riser (see Photographs 4 and 5). The stop logs were
in place although exhibiting some leakage. The 3-foot
square discharge culvert could not be entered, however, due
to tailwater and discharge through the stop logs (see Photo-
graph 6).

de Reservoir Area. The area surrounding the reser-
voir is characterized by gentle to moderate slopes that are
generally heavily forested along the southern and eastern
shores of the lake (see Photograph 1), but only partially
wooded to the west (see Photograph 4). Virgin Run Lake is a

e e —————
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recreational facility and parts of its shoreline have been
equipped with parking, fishing, and boating facilities.

e. Downstream Channel. The channel downstream of
Virgin Run Dam is contained within a narrow, partially
wooded and partially agricultural valley with steep con-
fining slopes. Several residences are located in the
2-mile long valley that leads to the Youghiogheny River;
however, only one dwelling is considered sufficiently
; near the stream to possibly be affected by the floodwave
resulting from an embankment breach. The dwelling is
k| situated on the left downstream bank at a distance approxi-
3 mately 1,300 feet from the embankment and about 15 feet
above the streambed (see Photograph 8). Therefore, the
hazard classification is considered to be high.

3.2 Evaluation.

4 The overall appearance of the facility indicates it

to be in fair condition. Heavy overgrowth across the down-
stream embankment toe should be removed and repairs should
be performed on the spillway where required.

~
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

Virgin Run Dam is essentially a self-regulating facil-
ity. Excess inflows are automatically discharged through
the spillway located at the right abutment whose overflow
weir crest is set at elevation 1175.0. The outlet conduit
is generally used only for the purpose of drawing down the
reservoir with flows being manually controllled via stop logs
set in grooves within the control tower riser. The top stop
log is normally set at elevation 1175.5. Thus, under high
flows, the outlet conduit will also begin to discharge once
the reservoir has risen 0.5-foot above the crest of the
spillway.

The Pennsylvania Fish Commission has recently developed a
formal "Operation and Maintenance Manual" for Virgin Run
Dam that outlines both routine and emergency operating pro-
cedures.

4.2 Maintenance of Dam.

Maintenance of Virgin Run Dam is performed in accord-
ance with the procedures and guidelines set forth in the
"Operation and Maintenance Manual" developed by the Pennsyl-
vania Fish Commission. Included in the manual is a mainten-
ance checklist covering the entire facility.

4.3 Maintenance of Operating Facilities

See Section 4.2 above.

4.4 Warning System.

The "Operation and Maintenance Manual" contains proce-
dures for operation of the facility during a flood emergency.

Review of the procedures indicates possible deficien-
cies in the plan which include the lack of:

a. Definite procedures to notify downstream residents
of an impending emergency situation.

b. Provisions for an alternative means of communica-
tion in the event telephone lines are inoperative.

10




C. Provisions for around-the-clock surveillance of
the facility during periods of unusually heavy precipita-
tion.

4.5 Evaluation.

Adequate operation and maintenance procedures for
Virgin Run Dam have been established by the Pennsylvania
Fish Commission and set forth in a formal manual. The
manual also contains procedures for operation of the facil-
ity during a flood emergency; however, consideration should
be given to modifying the emergency plan in accordance with,
but not limited to, the items listed in Section 4.4, herein.

11
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports or calculations are contained
in PennDER or Pennsylvania Fish Commission files. Available
correspondence indicates that the spillway was designed
prior to the development of the Pennsylvania "C" Curve,
which for a drainage area of 3.4 square miles, would have
required the spillway capacity to equal approximately 1100
cubic feet per second per square mile (csm). The Chester
Engineers originally designed the spillway with a capacity
of about 2700 csm. At that time, the owner considered this
to be excessive, and subsequently, persuaded state officials
and the designer to accept a lower final design capacity
equivalent to approximately 1500 csm.

5.2 Experience Data.

Daily records of reservoir levels and/or spillway
discharge are not available.

5.3 Visual Observations.

Observations made during the visual inspection indicate
that the structural integrity of the spillway channel is
questionable. Extensive voids were discovered beneath the
individual concrete slabs of the channel floor which are
located in the portion of the spillway that is not founded
on durable rock (see Figure 5). It can be speculated that,
under high flows, sufficient pressures could develop on top
and beneath the slabs to break and/or dislodge them, leading
to a possibly dangerous condition. In addition, the right
spillway endwall beyond the plunge pool has been undercut,
apparently by water discharging over the end sill of the
spillway plunge pool, and has lost some foundation support.
This condition, if left unchecked, could lead to cracking
and deterioration of the lower spillway.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army,
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1 program
developed by the U. S. Army, Corps of Engineers, Hydrologic

12
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Engineering Center, Davis, California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix C.

5.5 Summary of Analysis

a. Spillway Design Flood (SDF). In accordance with
the procedures and guidelines contained in the National
Guidelines for Safety Inspection of Dams for Phase I Investi-
gations, the Spillway Design Flood (SDF) for Virgin Run Dam
ranges between the 1/2 PMF (Probable Maximum Flood) and the
PMF. This classification is based on the relative size of
the dam (small), and the potential hazard of dam failure to
downstream developments (high). Due to the large volume of
stored water that could be released should the embankment
fail (=690 acre-feet), the SDF for this facility is con-
sidered to be the PMF.

b. Results of Analysis. Virgin Run Dam was evaluated
under near normal operating conditions. That is, the
reservoir was initially at its normal pool or spillway
elevation of 1175.0 feet, with the spillway weir discharging
freely. However, the usually discharging outlet conduit was
assumed to be non-functional for the purpose of analysis.

In any event, the flow capacity of the outlet conduit is not
such that it would significantly increase the total discharge
capabilities of the facility. The spillway is a trapezoidal-
shaped, concrete chute channel with discharges controlled by
a concrete weir structure. All pertinent engineering calcu-
lations relative to the evaluation of this facility are
provided in Appendix C.

Overtopping analysis (using the Modified HEC-1 Computer
Program) indicated that the discharge/storage capacity of
Virgin Run Dam can accommodate only about 62 percent of the
PMF (SDF) prior to overtopping of the embankment (Appen-

dix C, Summary Input/Output Sheets, Sheet C). The peak PMF
inflow of approximately 7900 cfs was somewhat attenuated by
the discharge/storage capabilities of the dam and reservoir
such that the resulting peak PMF outflow was about 7640 cfs
(Summary Input/Output Sheets, Sheets B and C). Under the
PMF, the embankment would be overtopped for approximately
3.8 hours, with a maximum depth of inundation equal to about
1.6 feet above the low top of dam elevation of 1181.6 feet
(Summary Input/Output Sheets, Sheet C).

5.6 Spillway Adequacy.

Although Virgin Run Dam cannot accommodate its SDF (the
PMF), the possible downstream consequences of embankment

13
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failure due to overtopping were not evaluated. Br.

eaching analysis
of the dam was not performed, since the facility can safely pase a
&) flood of at least 1/2 PMF magnitude. Since Virgin Run Dam camrct
i

accamodiate a PMP-size flood, its spillway is considered to be
madequate, but not seriously inadequate.

= S e

e




Ay

SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations, the
embankment appears to be in good condition. No evidence of
seepage through the face of the embankment was detected nor
were any signs of sloughing, erosion, excess settlements, or
animal borrows observed. The heavy overgrowth along the
downstream toe hinders expedient inspection of a most vital
area of the structure. More importantly, such extensive
overgrowth, if neglected for a long period, will deeply root
itself into the embankment and present a potential struc-
tural hazard.

b. Appurtenant Structures.

1. Spillway. Observations made during the
visual inspection indicate that the structural integrity of
the spillway channel is questionable. Extensive voids were
discovered beneath the individual concrete slabs of the
channel floor which are located in the portion of the
spillway that is not founded on durable rock. It can be
speculated that, under high flows, sufficient pressures
could develop on top and beneath the slabs to break and/or
dislodge them, leading to a possibly dangerous condition.
In addition, the right spillway endwall beyond the plunge
pool has been undercut, apparently by water discharging over
the end sill of the spillway plunge pool, and has lost some
foundation support. This condition, if left unchecked,
could lead to cracking and deterioration of the lower
spillway.

2. Outlet Works. The outlet works, including
the 3-foot square discharge culvert and control tower riser,
appear to be well designed. All visible portions were found
in excellent condition.

6.2 Design and Construction Techniques.

No formal design reports or calculations are available.
Some design data is available in the form of design draw-
ings, construction specifications, and correspondence
contained in both PennDER and Pennsylvania Fish Commission
files. Based on the limited information available, the
facility appears to be adequately designed and constructed
with the possible exception of the spillway channel floor
(see 6.1.b above).

15
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Past Performance.

According to Pennsylvania Fish Commission personnel,
facility has operated virtually problem-free throughout
26-year history.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1. It is
thought that the static stability of the structure is
sufficient to withstand possible minor earthquake induced
dynamic forces. However, no calculations and/or investiga-
tions were performed to confirm this belief.

16
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FC -+.DIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection, operational
history, and available engineering data suggest that the
facility is in fair condition.

The size classification of the facility is small and
its hazard classification is considered to be high. 1In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility is the Probable Maximum
Flood (PMF). Results of the hydrologic and hydraulic
analysis indicate the facility will pass and/or store about
62 percent of the PMF prior to embankment overtopping.
Consequently, the spillway is assessed as being inadequate,
but not seriously inadequate.

Deficiencies noted by the inspection team included
heavy overgrowth across the downstream embankment toe, a
questionable structural and foundation design associated
with the spillway floor slab, and an inadequate emergency
warning system.

b. Adequacy of Information. The available data are
considered sufficient to make an accurate assessment of the
facility.

(=2 Urgency. It is suggested that the recommendations
listed below be implemented as soon as possible.

d. Necessity for Additional Investigations. Addi- :
tional investigations are considered necessary and are
listed in Section 7.2 below.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner immediately:

a. Clear the downstream embankment slope and toe area
(to a distance at least 100 feet beyond the embankment toe)
of all trees and overgrowth that hinder visual evaluation of
the facility.

b. Restore foundation support to the lower end of the
right spillway endwall just beyond the plunge pool.

17




(o Reevaluate the present design and investigate the
condition beneath the spillway channel floor to determine
the extent of erosion which has contributed to a loss of

foundation support and perform remedial work as deemed
necessary.

d. Reevaluate and revise the present flood emergency
procedures for Virgin Run Dam in accordance with, but not
limited to, the following items:

Jee The inclusion of a definite procedure to
notify downstream residents of a possible emergency.

2 Provisions for an alternate means of communi-
cations in the event telephone lines become inoperative.

3le Provisions for around-the-clock surveillance of
the facility during periods of unusually heavy precipitation.

18
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var

t

ELEVATION TOP DAM:

e N

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

SIZE OF DRAINAGE AREA:

NDI ID #__PA-196

PENN DER ID #_26-85_
PAGE 5 OF 5

3.3 square miles

ELEVATION TOP NORMAL POOL: 1175

ELEVATION TOP FLOOD CONTROL POOL: =

ELEVATION MAXIMUM DESIGN POOL: =

1181.6

\

SPILLWAY DATA

CREST ELEVATION: 1175.0

STORAGE CAPACITY:

STORAGE CAPACTTY:

420 acre-feet

STORAGE CAPACITY: -

STORAGE CAPACITY: -

690 acre-feet

TYPE: Trapeioidal -shaped

chute channel with concrete overflow wei

CREST LENGTH; 78 feet

145 feet

- CHANNEL LENGTH:

SPILLOVER LOCATION:

Left abutment

NUMBER AND TYPE OF GATES: _None

OUTLET WORKS

TYPE: 3-foot square concrete conduit with control tower riser

LOCATION:

ENTRANCE INVERTS: 1150.7 feet

Near centerline of embankment

EXIT INVERTS: 11l47.7 feet

EMERGENCY DRAWDOWN FACILITIES:

Stop logs set in control tower riser

HYDROMETEOROLOGICAL GAGES

e

TYPE: None

LOCATION: o

RECORDS: 2

MAXIMUM NON-DAMAGING DISCHARGE:

Not known
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PREFACE

The modified HEC-1l program is capable of performing two
basic types of hydrologic analyses: (1) the evaluation of
the overtopping potential of the dam; and (2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. Briefly,
the computational procedures typically used in the dam
overtopping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

o Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak discharge(s),
and the maximum stage(s) of each routed hydrograph at the
downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as outlined below.

s Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

Ce Development of a failure hydrograph(s) based on
specific breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak, and maximum water surface
elevation(s) of the failure hydrograph(s) for each location.
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Geology

Virgin Run Dam is located in the Pittsburgh Plateaus

Section of the Appalachian Plateaus Physiographic Province.

The Pittsburgh Plateaus Section is characterized by flat |

lying to very gently folded sedimentary rock strata of E

Pennsylvanian age. Major structural axes strike from
] southwest to northeast with the rock strata generally dip-
ping northwest and southeast. The amplitude of folding
{ in this section is quite low, consequently, surface expres-
sion of the anticlinal axes is not evident.
Virgin Run Dam and reservoir are located approximately
seven miles west of Connellsville on Virgin Run, a first
- order tributary to the Youghiogheny River. Structurally,

b - the dam lies immediately east of and parallel to the axial

trace of the Fayette anticline. Rock strata underlying
the dam and reservoir, therefore, dip to the east at approxi-
mately 400 feet per mile or about 3 degrees off the east
flank of the anticline, and also dip to the south at slightly
more than 1 degree in the direction of plunge along the
axial trace.l

The dam and reservoir are located on sedimentary rock
strata of the Conemaugh Group of Pennsylvanian age. The
embankment is constructed on bedrock of the Conemaugh
Group.

Data from one boring drilled in the valley floor indicates
that the embankment is founded on the thin bedded, fine

E-1

- -~ e - R - - - - - - — ~




' grained sandstones and sandy shales of the lowermost portion

-

of the Conemaugh Group (Mahoning sandstone). The top of

the Allegheny Group containing the Upper Freeport Coal lies

approximately 44 feet beneath the embankment. Drilling data
indicates the Upper Freeport seam to be about 10 inches thick
at this location.2 Available information shows the Upper
Freeport Coal has not been mined in the immediate vicinity

of the dam and reservoir. This seam, however, has been

strip mined about one mile north of the site along the

Youghiogheny River.

1Brownville—Connellsville Folio, Pennsylvania, U. S.
Geological Survey, No. 94, 1903.

RAs

2Boring Log, PennDER files.
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