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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 intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through 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. D'D,,,c
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Upper Bridgeport Dam: NDI I.D. No. PA-00465

Owner: Municipal Authority of Westmoreland
County

State Located: Pennsylvania (PennDER I.D. No. 65-5)

County Located: Westmoreland

Stream: Jacobs Creek

Inspection Date(s): 12 December 1978
23 April 1979

Inspection Team: GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on the visual inspection, operational history, and
available engineering data, the dam is considered to be in
poor condition. The facility has been essentially abandoned
by the current owner and has not been in operation or main-
tained since 1972.

The size classification of the facility is intermediate and
its hazard classification is considered to be high. In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for this facility is the Probable Maximum
Flood (PMF). Results of the hydrologic and hydraulic
analysis indicate that the facility can accommodate approxi-
mately 20 percent of the PMF before overtopping of the
embankment occurs. Since the dam's hazard rating is high, and
embankment failure would result in an increase in the poten-
t'al for loss of life downstream from the dam, the present
spillway system is assessed as being seriously inadequate. -
The facility, on the whole, is considered unsafe, but dam
failure is not considered imminent. Consequently, it is
recommended that the owner immediately develop an emergency
warning system to notify downstream residents in the event
hazardous conditions develop. 1Included in the plan should
be provisions for around-the-clock surveillance during
periods of unusually heavy precipitation.
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Since the dam no longer serves its original purpose (water
supply), and, in essence, has been abandoned, it is recom-
mended that the owner immediately:

a. Reactivate or rehabilitate the drawdown facilities
and subsequently drawdown and maintain the reservoir at a
minimum pool level.

b. Formulate plans and initiate procedures for demol-
ishing and removing the entire facility in accordance with
the regulations of PennDER's Division of Dam Safety.

If the facility is to be reactivated for water supply or for
other purposes, it is recommended that the owner:

c. Retain the services of a registered professional
engineer experienced in hydraulics and hydrology to study
the facility, and take appropriate measures to make the
facility hydraulically adequate.

d. Retain the services of a registered professional
engineer experienced in the design of earth dams to perform
a detailed geotechnical evaluation of the facility and take
appropriate remedial measures as dictated by the study.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

UPPER BRIDGEPORT DAM

NDI# PA-465, PENNDER# 65-5

1.0 Authority.

SECTION 1
GENERAL INFORMATION

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. Upper Bridgeport Dam is an

earth embankment approximately 1,020 feet long (including
spillways), with a maximum height of 21 feet. The embank-

ment is divided into

three sections by two spillways (see

Figure 1, Appendix F). The service spillway is a combina-
tion masonry and concrete trapezoidal-shaped weir structure

with a 10l1-foot long

crest located about 140 feet from the

left abutment. The emergency spillway is a concrete broad-
crested weir structure with a 250-foot crest length located
about 320 feet to the left of the right abutment.

The dam has two
outlets, one located
ments. Each conduit
gate valve, with the
either wingwall (see

Be Location.

l6-inch diameter cast iron pipe (C.I.P.)
in each of the service spillway abut-
is controlled by a l6-inch diameter
valves contained in valve pits along
Figures 3 and 4).

Upper Bridgeport Dam is located on

Jacobs Creek, Mount Pleasant Township, Westmoreland County,
Pennsylvania, about two miles south of Mount Pleasant. The
dam and reservoir are located on the Connellsville and Mount
Pleasant, Pennsylvania, U.S.G.S. 7.5 minute topographic
quadrangles (see Appendix G). The coordinates of the dam
are N40° 8.0' and W79° 31.0°'.
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C. Size Classification. Intermediate (21 feet high,
1,250 acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).
e. Ownership. Municipal Authority of Westmoreland
County

P. O. Box 730
Greensburg, Pennsylvania 15601

E. Purpose. Originally water supply (now defunct);
presently used for unauthorized recreation.

G- Historical Data. Upper Bridgeport Dam was con-
structed in 1886 as a domestic and industrial water supply
facility serving the communities of Mount Pleasant and
Scottdale, Pennsylvania. The facility was originally owned
and operated by the Mount Pleasant Water Company which was,
at that time, a wholly owned subsidiary of the H. C. Frick
Coke Company of Scottdale, Pennsylvania. Construction of
the facility was performed by Stark Brothers, contractors
from Greensburg, Pennsylvania.

The dam has been modified several times since its
completion in 1886. 1In 1888, the embankment was raised by
two feet, and it was again raised in 1894. The service
spillway was modified and a concrete corewall was installed
during an 1894 reconstruction. 1In 1906, the present emergency
spillway was constructed in direct response to a flood which
overtopped the dam. No recent modifications have been made
to the facility under its current ownership.

In 1942, the Municipal Authority of Westmoreland County
acquired the facility and immediately established it, along
with the Lower Bridgeport Dam, as an integral part of their
water supply system. The facility remained in operation
until 1972 when the owner began to fulfill the water demands
of the local area via their Youghiogheny system.

1.3 Pertinent Data.

S Drainage Area (square miles). 28.9 (local)
31.5 (total)

b. Discharge at Dam Site. Discharge records are not
available.
S Elevation (feet above mean sea level). The follow-

ing elevations were obtained through field measurements that




were based cn the elevation of the service spillway crest
at 1053.5 feet,

Top of Dam

Maximum Pool Design
Maximum Pool of Record
Service Spillway Crest
Emergency Spillway Crest
Normal Pool
Upstream Outlet Invert
Downstream Outlet Invert
Streambed at Dam Centerline
Streambed at Emergency
Spillway
Maximum Tailwater

d. Reservoir Length (miles).

Top of Dam
Normal Pool

e. Storage (acre-feet).

Top of Dam
Service Spillway Crest
Emergency Spillway Crest

£. Reservoir Surface (acres).

Top of Dam

Service Spillway Crest

Emergency Spillway Crest
g. Dam.

Type
Length

Height

Top Width

4 2 -\

A g AP
3 SHERNWE e

1059 (measured low
spot along embank-
ment)

Not known

Not known

1053.5

1056.6

1053.5

1040

1038

1039

1038
Not known

=N
o w

1250
530
870

180
80
140

Earth embankment

1020 feet (field
measured; includes
service and emer-
gency spillways)

Maximum field
measured section =
21 feet.

Varies; 15 to 25
feet to the right of
the service spillway
and 70 to 140 feet
to the left of the
service spillway.
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- Zoning

Impervious Core

Cutoff

Grout Curtain

h. Diversion Canal.

1. Outlet Conduit.

Type

Length

Closure

o ——

o< W "“‘!

Homogeneous earth
with concrete
corewall.

A concrete core
wall, according to
PennDER records, was
installed in 1894.
No other information
pertaining to its
design or construc-
tion are available.

According to avail-
able information the
embankment is founded
on clay; however,
there is no specific
mention of a cutoff.

None indicated.

None

Two l6-inch diameter
cast iron outlets,
one located in each
of the abutments of
the service spillway.

Each outlet pipe is
40 feet, inlet to
gate valve control.
Beyond the gate
valves, discharge is
channeled into
masonry tunnels and
eventually released
at the downstream
bases of the wingwalls
of the service
spillway.

Discharge through
the outlets is con-
trolled by 1l6=-inch
diameter gate valves
housed at the bases

Sildmtiias %o
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! J cf two separate

- valve pits located
on either side of
the service spillway
crest.

Access The valve pits are
accessible from the
embankment crest.

J. Spillways.

Types Service: Concrete
faced stone masonry,
trapezoidal-shaped
weir structure, with
a cut stone coped
crest.

Emergency: ccncrete
broad-crested weir
structure.

Crest Lengths Service: 101 feet
Emergency: 250 feet

! Upstream Channels Not applicable

Downstream Channels Service: the service
spillway discharges
flow directly into
the pool formed by
the Lower Bridgeport
Dam.

Emergency: the
emergency spillway
discharges into the
heavily wooded area
to the right of the
{ Lower Bridgeport
, Reservoir, and

: eventually into the
lower reservoir
several hundred feet
downstream from the
Upper Bridgeport em-
bankment.

2
-
g” :
W

K» Regulating Outlets. See "Outlet Conduit"

{A above.,
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No design
data, calculations, or reports are available concerning any
aspect of this facility. Design features, presented below,
are derived from information and correspondence contained in
PennDER files. Included in the files were drawings, dated
photographs, and state inspection reports.

b. Design Features.

1. Embankment. The embankment, as shown on
Figure 1, was constructed of earth atop a clay foundation.
No records of compaction procedures or construction tech-
nigues are available. A concrete corewall was installed in
1894 which reportedly extends from the right abutment to the
left wingwall of the service spillway, a length of about 800
feet. No outer corewall details are available. Cross-
sectional dimensions, specifically, heights, crest widths,
and slope angles vary significantly along the embankment.

2 Appurtenant Structures.

a. Service Spillway. The service spillway
is a concrete faced cut stone masonry, trapezoidal-shaped
weir structure located approximately 140 feet from the left
abutment (see Photograph 4). The overflow section is 101
feet long and 6.7 feet below the top of the wingwall (5.5
feet below the low spot of the embankment).

b. Emergency Spillway. The emergency
spillway is a concrete broad-crested weir structure (see
Photograph 2) located about 320 feet from the right abutment,
and approximately 215 feet to the right of the service
spillway. The crest measures 250 feet across, and is about
3 feet deep (2.4 feet below the low spot of the embankment).

(o Outlet Conduits. The dam was designed
with two l6-inch diameter C.I.P. outlet conduits, one
located in each of the abutments of the service spillway
(see Figure 4). The conduits are controlled by 1l6-inch
diameter gate valves located at the bases of valve pits
built into the spillway wingwalls. The inlet ends of the
conduits are apparently equipped with trash screens. The
outlet ends terminate below the surface of the water in the
reservoir formed by the Lower Bridgeport Dam.

e e —— e 1o e e
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C. Design Data and Procedures. No specific design
data are available for any aspect of this facility.

2.2 Construction Records.

No construction records are available.

2.3 Operating Records.

No records of operation are available.

2.4 Other Investigations.

Aside from periodic Pennsylvania State Inspection
Reports contained in PennDER files, no records of other
investigations are available.

2.5 Evaluation.

No formal engineering data are available; however, -
sufficient information, in the form of drawings and histor-
ical records, are available to make a reasonable Phase I
assessment of the facility.

~
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i SECTION 3
- VISUAL INSPECTION |

3.1 Observations.

a. General. The general appearance of the structure,
based on the visual inspection, suggests that it is in poor
condition.

)57 Embankment. Observations made during the visual

, inspection revealed the embankment to be in poor condition.
The embankment is heavily overgrown with trees as well as
thick brush (see Photographs 1 and 3). The crest i1s exten-
sively rutted between the emergency spillway and right
abutment where vehicular access is available (see Photo-
graph 1). Several of the ruts were measured to be in exces
cf 12 inches deep. Several eroded areas, completely void of
riprap protection, were observed along the upstream siope.
The exposed concrete retaining wall, which defines the
downstream slope along most of the embankment, displays
numerous cracks and spalls, but overall, was considered to
be in fair conditicn (see Photograph 6). The downstream tce
area was found to be heavily wooded (see Photograph 7).
Seepage was observed in the swamp-like area between the

{ right abutment and emergency spillway. A sinkhole, approxi-
mately 3 feet in diameter and 3 feet deep, was observed
several feet to the left of the service spillway (sece
Figure 1). 7In general, the embankment, as observed during
the inspection, displays numerous signs of deterioration and
a lack of maintenance.

<
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C. Appurtenant Structures.
2 1. Service Spillway. Based on the visual

inspection, the service spillway is considered to be in fair
condition, The block masonry and concrete structure is well
aligned along the crest and at both wingwalls. Extensive
cracking and spalling were, however, observed along concrete
portions of both wingwalls upstream from the crest (see
Photograph 9).

é 2 Emergency Spillway. The emergency spillway

! is in a poor condition, characterized by extensive spalling,
p cracking, and overall concrete deterioration (see Photo-

2 graphs 2 and 8).

3. Outlet Conduits. The intakes and outlets of 3
the outlet condults are submerged by design and, consequently,
were not observed by the inspection team. The valve pit at
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the right wingwall was covered with a steel door and locked,
making it inaccessible. The valve pit at the left wingwall
was not covered; however, the valve was equally unobservable
due to several feet of debris within the pit. The owner's
representative did not know whether or not either conduit
valve was operable, as neither has been operated since at
least 1972.

d. Reservoir Area. The reservoir is surrounded by
moderate to steep slopes comprised of pastureland and
moderate to thickly wooded areas. No evidence of slope
distress was observed in the surrounding area.

e. Downstream Area. Discharge from both spillways of
Upper Bridgeport Dam flows into the pool formed by the Lower
Bridgeport Dam. The lower dam is located approximately 2,400
feet downstream from the upper dam (see Photographs 10 and
12). The southern (left) shore of the Lower Bridgeport
Reservoir is lined by approximately six homes (see Photo-
graph 11) which could possibly be affected by an embankment
breach of the Upper Bridgeport Dam. Another seven struc-
tures are located along the northern (right) bank of the
lower reservoir at somewhat higher elevations. In addition,
the bulk of the community of Bridgeport is located along the
right bank of Jacobs Creek downstream from the Lower Bridge-
port Dam. Thus, the hazard classification of the facility
is considered to be "high".

3.2 Evaluation.

The overall appearance of the facility indicates it to
be in poor condition. The facility is minimally maintained
and has, in essence, been abandoned. In accordance with
PennDER, Division of Dam Safety regulations, the facility
should be drained and the embankment dismantled.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operational Procedures.

The facility has not been in active operation since
1972. As a result, there are no formal operating procedures
associated with it. Presently, excess inflow is discharged
over the service spillway and into the pool formed by the
Lower Bridgeport Dam. If the reservoir level reaches ele-
vation 1056.6, or 3.1 feet above the service spillway crest,
the emergency spillway will discharge excess inflow into the
Lower Bridgeport Reservoir in tandem with the service
spillway. The outlet conduits were last operated in 1972.

4.2 Maintenance of Dam.

Since the facility was phased out of operation in 1972,
no formal maintenance has been routinely performed.

4.3 Maintenance of Operating Facilities.

See "Maintenance of Dam" above.

4.4 Warning System.

No formal warning system is in effect.

4.5 Evaluation.

No formal operational or maintenance procedures are
available relative to any aspect of the facility. The
facility was phased out of active operation in 1972, and is
now defunct. Additionally, there is no formal warning
system in effect.

10
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No design data, calculations, or reports are available.
Information relative to the design of the facility is
limited to that which can be inferred from the several
drawings, photographs, and state inspection reports avail-
able in PennDER files.

5.2 Experience Data.

No records of spillway and/or outlet conduit discharges
are available. Data contained in PennDER files indicates
that the emergency spillway was constructed in 1906 in
direct reaction to a flood which overtopped the embankment.
Photographs dated 1941 indicate damage to the emergency
spillway, presumably after a significant discharge.

5.3 Visual Observations.

On the date of inspection no conditions were observed
that would indicate the service spillway would not perform
satisfactorily during a flood event. The discharge capacity
of the emergency spillway, on the other hand, may be reduced
due to the dense overgrowth immediately beyond the down-
stream embankment toe (see Photograph 7). The present
operability of the outlet works is questionable.

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
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). 1In accordance with

procedures and guidelines contained in the National Guidelines

11
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for Safety Inspection of Dams for Phase I Investigations,
the Spillway Design Flood (SDF) for Upper Bridgeport Dam is
the PMF. That is, based on the relative size (intermediate)
and hazard potential (high) of Upper Bridgeport Dam, the
facility is required to have sufficient spillway and storage
capabilities to safely discharge the PMF without embankment
overtopping.

b. Results of Analysis. Upper Bridgeport Dam was
analyzed under assumed normal operating conditions. That
is, the Upper Bridgeport Dam reservoir was initially at its
normal pool or service spillway elevation of approximately
1053.5 feet (MSL), with the low-level blowoff lines closed.
The service spillway of the facility is composed of a combin-
ation masonry and concrete trapezoidal-shaped weir structure
which discharges directly into the Lower Bridgeport Dam
reservoir. The emergency spillway of the facility is com-
posed of a concrete broad-crested weir structure which
discharges into the woods that are located directly beyond
the embankment toe.

The PA-657 Dam, located about 9.0 miles upstream from
the Upper Bridgeport Dam, was also evaluated in this analy-
sis to assess its effects on the Upper Bridgeport Dam. It
too was investigated under near normal operating conditions.
That is, the PA-657 Dam reservoir was initially at its
normal or recreation pool elevation of 1827.5 feet (MSL)
with the service spillway (drop-inlet structure) assumed to
be non-functional for the purpose of analysis. Design
information concerning the PA-657 Dam reservoir's elevation-
storage relationship was available and used in the evalua-
tion. Design information was also available regarding the
elevation-discharge relationship of the emergency spillway,
but this data was felt to be too conservative for analysis
and was not used. The emergency spillway is a vegetated
chute channel with a flat, vegetated, critical flow control
crest.

Finally, the effects of the Lower Bridgeport Dam on the
Upper Bridgeport facility were considered via the computa-
tion of a tailwater curve, since the Lower Bridgeport Dam's
reservoir extends to the toe of the upper dam's service
spillway. All downstream channel routing was done under the
assumption that the stream was dry prior to the inflow of
the dam outflows. All pertinent engineering calculations
relative to the evaluation of Upper Bridgeport Dam are
provided in Appendix C, while calculations relative to the
evaluation of the upstream PA-657 Dam are provided in
Appendix C-1l. (Lower Bridgeport Dam computations are con-
tained on Sheets 16 through 22 cf Appendix C.)

12
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Overtopping analysis (using the Modified HEC-1 computer
program) indicated that the discharge/storage capacity of
Upper Bridgeport Dam can accommodate only about 20 percent
of the PMF (the SDF) prior to the overtopping of its embank-
ment, while the discharge/storage capacity of PA-657 Dam can
accommodate the full PMF (Appendix C, Summary Input/Output
Sheets, Sheets S and R). The low top of embankment of Upper
Bridgeport Dam was inundated by depths of water of 1.1 feet
under 1/2 PMF conditions, and 5.0 feet under full PMF
conditions. Therefore, since the SDF of each of these
facilities is the PMF, only the Upper Bridgeport Dam has a
high potential for overtopping, and thus, for breaching
under floods of much less than SDF magnitude.

Since the Upper Bridgeport Dam facility cannot safely
handle a flood of at least 1/2 PMF magnitude, the possibil-
ity of embankment failure under floods of 1/2 PMF intensity
or less was investigated (in accordance with ETL-1110-2-234).
Several feasible alternatives were analyzed, since it is
difficult, if not impossible, to determine exactly how or if
a specific dam will fail. The major concern of the breach-
ing evaluations is with the impact of the various breach
discharges on increasing downstream water surface elevations
above those to be expected if breaching did not occur.

The Modified HEC-1 computer program was used for the
breaching analysis with the assumption that the breaching of
a dam would begin once its reservoir level reached the low
top of dam elevation. :

Two sets of breach geometry were analyzed for the Upper
Bridgeport Dam for each of two failure times (Appendix C,
Sheet 23). The two sets of breach sections chosen were
considered to be the minimum and maximum probable failure
sections. The two failure times (total time for each breach
section to reach its final dimensions) under which the two
breach sections were evaluated were assumed to be a moder-
ately rapid time (0.75 hours) and a prolonged time (4.0
hours), so that the possible upper and lower limits of this
most sensitive variable might be examined. In addition, an
average or more probable set of breach conditions was
analyzed, with a failure time of 1.5 hours.

The Upper Bridgeport Dam peak breach outflows (result-
ing from a 0.22 PMF overtopping) ranged from about 8020 cfs
for the minimum section-prolonged fail time scheme, to about
18550 for the maximum section-minimum fail time scheme
(Summary Input/Output Sheets, Sheet BB). The outflow for
the average breach condition was about 11890 cfs compared to
the non-breach 0.22 PMF peak facility outflow of about 8180

cfs (Summary Input/Output Sheets, Sheet S). The water
surface elevation corresponding to the non-breach 0.22 PMF
13
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peak discharge at a section (Section 7) located 550 feet
downstream from the dam was approximately 1053.1 feet

(MSL) and approximately 1051.3 feet (MSL) at a section
(Section 8) located 2,400 feet downstream from the dam
(Summary Input/Output Sheets, Sheet S). The water surface
elevations corresponding to the average condition peak
breach outflow at the two above-mentioned downstream sections
were about 1054.5 feet (MSL) and 1052.6 feet (MSL), respect-
ively (Summary Input/Output Sheets, Sheet BB). The approxi-
mate elevation of the first house at Section 7, as well as
of the other structures which line the left bank of the
Lower Bridgeport Dam Reservoir is 1050 feet (MSL). The
approximate elevation of the structure at Section 8 (exclud-
ing the abandoned building which abuts the lower dam) as well
as of the other structures which line the right bank of the
Lower Bridgeport Dam reservoir is 1053 feet (MSL), as deter-
mined by field measurement and observation. Therefore, the
increase in the water surface at Section 7 caused by the
failure of Upper Bridgeport Dam was about 1.4 feet, with the
breach water surface above the damage levels of the struc-
tures along the left bank of the lower reservoir. The
increase in the water surface at Section 8, caused by the
failure of the dam, was about 1.3 feet with the approximate
breach water surface just below the damage levels of the
structures along the right bank of the lower reservoir.
Although the houses along the left bank area would probably
be somewhat damaged even if the dam did not fail, the water
surface increases resulting from dam breaching could con-
ceivably cause much more significant damage to the struc-
tures, if not only the increase in the height of the flood-
wave, but also the increase in the momentum of the larger
and probably swifter moving volume of water was considered.

Analysis of embankment breaching under 1/2 PMF base
conditions indicated that failure of the dam during a flood
of such magnitude would probably not increase the damage to
downstream structures (Appendix C, Sheets 25 and 26).
However, the analysis indicated that there is a flood
between the 0.22 PMF and the 1/2 PMF under which dam failure
would result in increased damage to the residences on the
right bank of the Lower Reservoir. Therefore, the failure
of Upper Bridgeport Dam caused by floods of less than 1/2
PMF magnitude is quite possible, and will most probably lead
to increased property damage and loss of life in the down-
stream community.

5.6 Spillway Adeguacy.

As presented previously, under existing conditions
Upper Bridgeport Dam can accommodate only about 20 percent

14
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of the PMF (the SDF) prior to overtopping of its embankment.
Should a 0.22 PMF or somewhat larger event occur, the dam
will be overtopped and will possibly fail, endangering many
residences in the immediate downstream area. Therefore, the
spillway system of Upper Bridgeport Dam is considered to be
seriously inadequate.
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. The conditions observed during the
field inspection suggest the embankment is in poor condition
and suffers from a general lack of maintenance and care.
This condition is considered serious in light of the age and
hazard classification of the facility.

Specific deficiencies which are related to a lack of
maintenance include: 1) heavy vegetation and overgrowth
along the embankment and downstream toe area; 2) deep rut-
ting of the embankment crest between the emergency spillway
and right abutment; and 3) several eroded areas along the
upstream face that are completely void of riprap protection.
The above items are undesirable, and over the long term,
could present a serious threat to embankment stability.

Other deficiencies include the: 1) 3-foot deep sink-
hole located several feet to the left of the service spill-
way; and 2) the seepage and swamp-like condition along the
downstream toe between the emergency spillway and right
abutment indicating possible structural deficiencies which
may pose a threat to embankment stability under flood
conditions.

b. Appurtenant Structures.

B Service Spillway. The service spillway is in
fair condition. 1Its general appearance suggests it to be
structurally stable. The major deficiency associated with
the structure is its extensively cracked and badly spalled
concrete wingwalls.

2, Emergency Spillway. The emergency spillway
is in poor condition. The concrete structure is badly
deteriorated as evidenced by extensive spalling, scaling and
deep structural cracking. Its structural integrity and
overall stability under high flows is questionable.

s Outlet Conduits. The outlet conduits were
last operated in 1972, and their present operability is
questionable.

6.2 Design and Construction Technigues.

No information is available that details the methods of
design and/or construction.

16
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6.3 Past Performance.

Correspondence contained in PennDER files indicate
that the facility was constructed in 1886. 1In 1906, the
embankment was overtopped which prompted the construction of
the present emergency spillway. Two photographs contained
in PennDER files indicate that in 1941, the emergency spill-
way suffered a partial collapse from apparent settlement
(possibly internal piping) of the supporting soil. Other-
wise, since 1906, the facility has apparently performed
adequately. However, no flood records are available.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1 and may be
subject to minor earthgquake induced dynamic forces. Due to
its relatively small cross-section, it is believed the
embankment can withstand the expected minor earthquake
induced forces. However, no calculations or investigations
were performed to confirm this opinion.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. Visual observations indicate the struc-
ture to be in poor condition. The facility, which was
originally designed to serve the water supply needs of
nearby communities, has not been in operation since 1972.
Its physical condition has deteriorated steadily over the
last decade as it has essentially been abandoned by the
present owner.

The general lack of maintenance has contributed to many
of the deficiencies presently associated with the facility
including: 1) an overgrown embankment and downstream areas;
2) rutted crest; 3) bare unprotected areas along the up-
stream slope; 4) severely deteriorated concrete; 5) question-
able operability of the outlet conduits; and 6) an apparent
sinkhole and other low areas along the crest.

Hydrologic and hydraulic calculations indicate the
spillways can accommodate approximately 20 percent of the
Probable Maximum Flood (PMF) before overtopping of the
embankment occurs. As the facility's hazard rating is high,
the present spillway system is assessed as being seriously
inadequate and the facility is considered to be unsafe, non-
emergency.

b. Adequacy of Information. The available data is
considered sufficient to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. Because of the seriously inadequate
spillway system, a formal warning system should be imple-
mented immediately. It is further recommended that the
actions required by the recommendations listed in Section 7.2
be promptly initiated.

d. Necessity for Additional Investigations. No
additional investigations are recommended at this time.

7.2 Recommendations/Remedial Measures.

Because of the seriously inadequate spillway system,
the facility is considered unsafe. Embankment failure is
not considered imminent; however, failure could signifi-
cantly increase the hazard to downstream communities. As a
consequence, it is recommended that the owner immediately
develop a warning system to notify downstream residents

18




should hazardous conditions develop. Included in the plan
should be provisions for around-the-clock surveillance of

the facility during periods of unusually heavy precipita-

tion.

In light of the fact that the dam no longer serves its
original purpose, and has, in essence, been abandoned, it is
recommended that the owner immediately:

a. Reactivate or rehabilitate the drawdown facilities
and subsequently drawdown and maintain the reservoir at a
minimum pool level.

b. Formulate plans and initiate procedures for demol-
ishing and removing the entire facility in accordance with
the regulations of PennDER's, Division of Dam Safety.

If the facility is to be reactivated for water supply
or for other purposes, it is recommended that the owner:

G Retain the services of a registered professional
engineer experienced in hydraulics and hydrology to study
the facility, and take appropriate measures to make the
facility hydraulically adequate.

d. Retain the services of a registered professional
engineer experienced in the design of earth dams to perform
a detailed geotechnical evaluation of the facility, and take
appropriate remedial measures as dictated by the study.

19
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CHECK LIST NDI ID 4__PA-00465

HYDROLOGIC AND HYDRAULIC
PENN DER ID #__65-5
ENGINEERING DATA PAGE 5 OF 5

SIZE OF DRAINAGE AREA: 28.9 square miles (local); 31.5 square miles (total)

ELEVATION TOP NORMAL POOL: 1053.5 STORAGE CAPACITY: 530 acre-feet

ELEVATION TOP FLOOD CONTROL POOL: e STORAGE CAPACITY: o

ELEVATION MAXIMUM DESIGN POOL: & STORAGE CAPACITY:
1250 acre-feet

ELEVATION TOP paM: 1059.0 STORAGE CAPACTTY:
—tmeasured low point)

SPILLWAY DATA

CREST ELEVATION: 1053.5 (service); 1056.6 (emergency)

TYPE: service: concrete and masonry, trapezoidal-shaped weir
structure; emergency: concrete, broad-crested welir
WIDTH: 101 feet (service); 250 feet (emergency)

LENGTH: N/A

SPILLOVER LOCATION: service: about 140 feet right of left abutment;
emergency: about 320 feet IeIt oI right abutment

NUMBER AND TYPE OF GATES: Neither spillway is gated

OUTLET WORKS

TYPE: two l6-inch diameter CIP outlets

LOCATICN: one outlet located in each of the abutments of the

service spilllway
ENTRANCE INVERTS: approximately 1040 feet (estimated)

EXIT INVERTS: approximately 1038 feet (estimated)
Each 16-inch pipe 1s valved within
EMERGENCY DRAWDOWN FACILITIES: pits along either spillway wingwall.
Operability of the valves 1is question-

HYDROMETECROLOGICAL GAGES able.
TYPE: _None
LOCATION: _ -
RECORDS -

MAXIMUM NON-DAMAGING DISCHARGE: Not known

B b g s
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PREFACE

The modified HEC-1 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.

(¢ 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.

a. 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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Design of Small Dams, U. S. Department of the Interior,
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U. S. Weather Bureau, U. S. Department of Commerce,
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"Simulation of Flow Through Broad Crest Navigation Dams
with Radial Gates," R. W. Schmitt, U. S. Army Corps of
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Weirs, Figure 24, page 46.

Applied Hydraulics in Engineering, Morris, Henry M.
and Wiggert, James N., Virginia Polytechnic Institute
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Geologxl

The Upper Bridgeport Dam is located approximately 1.5
miles southeast of Mount Pleasant, Pennsylvania, within 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 Pennsylvanian age. Major structural axes
strike from southwest to northeast.

The dam site is located on the northwest flank of the
Chestnut Ridge Anticline. The anticlinal axis strikes about
N30°E and lies approximately 4 miles east of the dam site.
Rock strata underlying the dam and reservoir dip to the
northwest, éé approximately 6 degrees, to a structural low
elevation along the axis of the Latrobe Syncline.

Two major coal seams occur in the area. The Pittsburgh
seam lies above drainage with respect to the dam and reser-
voir whereas the Upper Freeport seam lies approximately 400
to 500 feet beneath the dam and reservoir. The latter seam
is currently not being mined in the immediate vicinity of
the dam and reservoir.2

At the dam site, the Jacobs Creek floodplain is about
1,000 feet in width. The floodplain below the dam increases
in width and is generally poorly drained. The valley is
floored with moderate to thick deposits of alluvium consist-

ing of clay, silt, sand, and gravel.




o

lHickok, IV, W. 0., and F. T. Moyer, "Geology and Mineral

Resources of Fayette County, Pennsylvania," Harrisburg:
Topographic and Geologic Survey, Bul. C-26, 1940.

Dowd, James J., et. al., "Estimate of Known Recoverable
Reserves of Coking Coal in Westmoreland County, Pennsylvania,"
U. S. Department of the Interior, Bureau of Mines, Report

of Investigations 4803, January 1951.
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