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PREFACE

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

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

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 darn
will continue to represent the condition of the darn 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 spiliway 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 spiliway 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 condi-
tion, and the downstream damage potential.
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Tributary to Brush Creek,
• Westmoreland County, Pennsylvania.

PHASE REPORT
- - - NATIONAL DAM. SPECTION 1~~~~~~~ J

STRACT

Jeannette Darn : NDS I .D. No. PA—00486

Owner: Mrs. Helen Indyk

State Located: Pennsylvania (PennDER I.D. No. 65-9)

County Located: ‘ Westmoreland

Stream: Tributary of Brush Creek

Inspection Date: 9 March 1979

- 
- 

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

-: The visual inspection, operational history, ar~d hydrologic !hydraulic analysis indicate that the facility is in poor
condition.

Based on the recommended guidelines, the Spiliway Design
Flood (SDF) for this facility is considered to be the
Probable Maximum Flood (PMF). Hydrologic and hydraulic
calculations indicate that the facility, as observed at the
time of inspection, will accommodate a flood of approximately
60 percent PMF by virtue of the severly eroded condition of
the diversion channel. Thus, the spillway is deemed in-
adequate, but not seriously inadequate.

Structural deficiencies associated with the serious spillway
erosion, however, are of such a nature that if left uncorrected
could result in the failure of the dam, prior to being overtopped ,
with subsequent loss of life and substantial property damage.
Thus, the facility, as observed at the time of inspection,
is considered unsafe and in an emergency condition. A meeting
was subsequently held among representatives of PennDER,
Corps of Engineers (Pittsburgh District), the inspection
team, and the owner during which a course of temporary
remedial action was discussed.

To alleviate the unsafe emergency condition of the facility,
it is recommended that the owner immediately :

a. Draw down the reservoir until permanent remedial
repairs have been completed.
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$ b. Immediately develop an emergency warning system
for the protection of downstream residents should the need
arise. Included in the system should be provisions for
around-the-clock surveillance during unusually heavy precipi-
tation.

c. Remove entirely the old masonry drop-inlet struc-
ture located at the left abutment. The inlet conduit should
be disconnected prior to removal of the spiliway and sealed
at all exposed ends (including those observed in the hole at
the downstream toe).

d. Temporarily backfill (with adequately sized, well-
graded rock) the present discharge channel to restore lateral
support to the area just below the downstream toe and preclude
further erosion.

e. Retain a registered professional engineer experi-
enced in the design and construction of earth dams to
perform a detailed study of the facility and more accurately
assess the capacity of the spillway system. The owner
should then make required modifications, in addition to
those listed below, to ensure the structural integrity of
the embankment and the hydrologic/hydraulic adequacy of the
spillway system.

Items to be considered in the engineering assessment and
subsequent remedial work should include:

f. Restoration of the outlet works. Included should
be provisions for valving the outlet conduits at both the
upstream and downstream ends and for renovating and repair-

— ing the present gate house.

• g. Filling the large hole at the downstream embank-
ment toe near the left abutment and restoring the area to
grade.

h. Removal of all materials and debris currently
obstructing the diversion channel. Included should be
provisions for clearing the culvert beneath the concessions
stand and restoring the breached section of the dike.

i. Clearing all brush, debris, and litter from the
embankment slopes and immediate downstream area to arrest
root growth and enhance future inspection.

In order to subsequently maintain a safe operating status at
the facility at all times, it is recommended that the owner:

, j. Develop a manual outlining a program of regular
routine maintenance for the facility.

k. Develop a formal operations manual for use at the
facility.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

JEANNETTE DAM
NDI# PA-486 , PENNDER# 65-9

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. ~~Jeannette Dam is a 36—foothigh earth dam approximately 480 feet in length. The darn
impounds a small 10—acre reservoir locally known as Mountain
Valley Lake. The facility is equipped with a small concrete
and masonry spillway located approximately 35 feet upstream
of the embankment along the western shore of the lake1’(see
Figure 1 and Photograph 4). [-~he spillway discharges into atrapezoidal-shaped diversion channel which parallels the
western shore. A historical report indicates that the
diversion channel, approximately 1500 feet in length, was
designed to divert all stream inflow completely around the
reservoir and that water was piped to the reservoir from
other impoundments. -According to data contained in PennDER
files, the outlet works consists of a 16—inch diameter cast
iron pipe (C.I.P.) outlet and a 20—inch diameter C.I.P.
blowoff which reportedly extend through the embankment and
are valved at the gate house downstream.

b. Locatjon,”~—~~eannette Dam is located across a smallbranch of Brush Creek approximately 2.5 miles west of
Greensburg, in Hempfield Township, Westmoreland County,
Pennsylvania..~\ U. S. Route 30 passes within 50 feet of thesouthern shor~ of the lake. The darn, reservoir, and water-
shed are locat±~d on the Greensburg, Pennsylvania, U.S.G.S.7.5 minute series topographic quadrangle (see Regional
Vicinity Map, Appendix G). The coordinates of the dam are
N40° 18.5’, W79° 35.3’.
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( c. Size Classification. Small (36 feet measured
height and approximately 300 acre-feet s~ irage at top ofdam).

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

e. Ownership. Mrs. Helen Indyk
1015 Vermont Street
McKeesport, Pennsylvania 15131

f. Purpose of Dam. Recreation.

g. Historical Data. According to information con-
tained in PennDER files, Jeannette Dam was constructed in
1888 or 1889. The facility was engineered by C. W. Knight
of Rome, New York. The original owner and purpose of the
facility is not known; however, as of 1915, the facility
served as an integral part of the water supply system owned
and operated by the Westmoreland Water Company. The facil-
ity was acquired by the Soffer Realty Company of McKeesport ,
Pennsylvania, in 1953, and subsequently transferred to the
present owner (Helen Indyk).

The embankment was reportedly constructed of rolled
earth with a puddle cutoff wall. The original drawings ,
which are referenced in a historical report dated 1915, are
apparently no longer available. A comparison of the dimen-
sions of the original facility (as recorded in PennDER
files) with those obtained by the inspection team through
field measurements indicates the embankment has remained
virtually unchanged. One exception is the small concrete
spillway structure between the lake and adjacent diversion
channel that was added in 1955.

As of 1953 , the facility has been operated as a recre-
ational pay-to-fish lake.

1.3 Pertinent Data.

- 
a. Drainage Area (square miles) . 0.34

b. Discharge at Dam Site.

Discharge Capacity of the Outlet Conduits - Dis-
charge curves are not available. The visual inspection
revealed the outlet conduits to be currently non-operational.

Combined Discharge Capacity of the Emergency
Spiliway and Diversion Channel at Top of Dam Pool 390 cfs.

2 
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c. Elevation (feet above mean sea level). The fol-
lowing elevations were obtained through field measurements
that were based on the elevation of tue water surface at
normal pool (el. 1168.0) as defined on U.S.G.S. 7.5 minute
series topographic quadrangle Greensburg, Pennsylvania (see
Note 3 , Sheet 2 , Appendix C ) .

Top of Dam 1171
Maximum Design Pool Not known
Maximum Pool of Record Not known
Spiliway Crest 1168
Outlet Upstream Invert Not known
Outlet Downstream Invert Not known
Streambed at Dam Centerline Not known
Maximum Tailwater Not known

d. Reservoir Length (miles).

Top of Dam 0.2
Normal Pool 0.2

e. Storage (acre—feet) .

Top of Dam 300
Normal Pool 230

f. Reservoir Surface (acres).

Top of Dam 11
Normal Pool 9

g. Darn.

Type Earth

Length 480 feet (field
measured)

Height 36 feet (field
measured)

Top Width 18 feet (field
measured)

Downstream Slope 2H:1V (field measured)

Upstream Slope 2H:1V (as per PennDER
files)

Zoning None indicated
( —

3
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Impervious Core PennDER files indicate
the embankment wasL) constructed with a
puddle cutoff the
location and dimensions
of which could not
be ascertained .

Grout Curtain None indicated

h. Diversion Channel. Trapezodial-shaped
channel constructed
parallel to the
western shore of the
lake extending
upstream from the
embankment to the
culvert passing
beneath U. S. Route 30
(total length

• 

- 1,500 feet; see
Figure 1).

i. Spiliway

Type Uncontrolled concrete
channel with masonry
wingwalls.

Channel Width 5 feet

Channel Length 15 feet

Crest Elevation 1168

Upstream Channel Not applicable

Downstream Channel The spillway discharges
directly into the
trapezoidal-shaped
diversion channel at
a point approximately
35 feet upstream of
the embankment.

j. Outlet Conduits. The outlet works
reportedly consist
of a 16-inch diameter
C.I.P. outlet and a
20-inch diameter
C.I.P. blowoff which
extend through the
embankment and are

‘ — valved within the
downstream gate
house.4
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SECTION 2
ENGINEERIN G DATA

2.1 Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. No design data,
calculations, or reports are available.

2. Embankment. No design data, calculations, or
reports are available. Limited data pertaining to the
design features of Jeannette Dam are contained within PerinDER
files in the form of inspection reports, dated photographs,
and miscellaneous correspondence. No design or construction
drawings are available.

3. Appurtenant Structures. See 2 above.

b. Design Features.

• 1. Embankment. Based on the information con-
tained in PennDER files, general statements can be made
regarding the embankment design. The embankmont was con-
structed in 1888 or 1889, and aside from mii~or crest regrading,
has apparently not undergone any major modifications. The
embankment measures 36 feet high and approximately 480 feet
in length along its centerline. The downstream slope is
2H:lV and the crest is 18 feet wide. According to the
information available, the upstream slope is also 2H:lV and
the embankment is 159 feet wide at the base. An inspection
report dated 1915 indicates that according to original
plans, the embankment was constructed of rolled earth with a
puddle cutoff wall.

2. Appurtenant Structures.

a) Diversion Channel. The diversion channel
is an unlined , trapezoidal-shaped channel located parallel
to the western shore of the lake. The channel is approxi-
mately 1,500 feet long as measured from the centerline of
embankment at the left abutment to the downstream end of the
culvert that passes beneath U. S. Route 30. The dimensions
of the cross-sections vary, with the channel being somewhat
wider and more nearly rectangular along its upper reaches
( see Sheet 5, Appendix C ) .

b) Spillway. Two spillway structures are
presently associated with the Jeannette Dam. The spiliway ,
constructed as part of the original facility , is a cut stone
structure located along the embankment centerline at the

5 H 
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left abutment. It consists of a combination drop-inlet and
overflow structure designed to accept flow from the diversion
channel and discharge it into the natural stream below the
embankment. Flow from the reservoir may have exited via
the plugged overflow conduit adjacent to the concrete
spillway (see Figure 2), into the diversion channel and the
drop inlet. The second spiliway structure associated with
the facility was added in 1955 and is located approximately
35 feet upstream of the embankment. The structure is a
small, concrete channel with masonry wingwalls and connects
the lake with the adjacent diversion channel. The spillway
channel is 15 feet long and 5 feet wide with wingwalls
measuring slightly over 2 feet high (see Photograph 4).

c) Outlet Works. Little information is
available regarding the outlet works at Jeannette Dam.
Historical reports indicate that a 16-inch diameter C.I.P.
supply line and a 20-inch diameter C.I.P. blowoff line
extend through the embankment and are valved at the gate
house located at the downstream toe. The 16-inch diameter
outlet conduit is reportedly laid at or above natural
ground. In contrast, the 20—inch diameter blowoff was
reportedly laid in a trench several feet below the ground
surface. The exact locations of the conduits through the
embankment are not known.

c. Design Data and Procedures.

1. Hydrology and Hydraulics. No design data or
information relative to design procedures are available.

2. Embankment. None available.

3. Appurtenant Structures. None available.

2.2 Construction Records.

No construction records are available for the facility.

2.3 Operating Procedures.

There are no formal operating procedures adhered to by
the present owner and the facility is essentially self—
regulating.

F o
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2.4  Other Investigations.

U There are no available records concerning formal studies
or investigations of Jeannette Dam other than inspection
reports from PennDER files dating to 1915.

2.5 Evaluation.

Information contained in PennDER files indicates the
Jeannette Dam was constructed in 1888 or 1889. The earliest
available records are dated 1915 or approximately 25 years
after construction. Little engineering data and no drawings
are available relative to the design and construction of H

the facility; however , sufficient information is available
to make a reasonable Phase I evaluation of the dam and its
appurtenances.

: 1
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SECTION 3

- - 

VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests that it is in poor condition.

b. Embankment. The embankment was found to be in
poor condition. Major deficiencies included a large hole in
the downstream slope and a deep erosion ditch along the
entire left abutment-embankment cbntact. The hole, located
about 150 feet from the left abutment, is about 15 feet in
diameter and 4 to 5 feet deep (see Figure 1 and Photograph 12).
Discussions with a representative of the owner indicated
that the hole resulted from a break in the terra—cotta
conduit which once carried flow from the drop inlet.
Probing through the debris within the depression verified

• that the conduit was in fact broken at this location and has
not been repaired. The owner ’s representative indicated
that the conduit is clogged and non-functional.

The erosion gulley along the left abutment-embankment
contact has resulted from the apparent clogging and malfunc-
tioning of the drop-inlet spillway system (see Figure 2 and
Photographs 5 through 8). This deficiency is most serious
and actually threatens the stability of the entire embank-
xnent. Minor deficiencies include a general neglect of
embankment maintenance and a small seep along the right
abutment. The downstream slope was strewn with litter and
overgrown with bushes and small trees. The seep at the
right abutment emanates from about mid-height of the embank-
ment and has been noted in previous inspection reports as
early as 1915.

c. Appurtentant Structures.

1. Diversion Channel. The diversion channel, in
general, was observed to be in good condition although in
need of maintenance (see Photographs 9, 10, 11). Specific
items of concern are the silted condition of the outlet end
of the highway culvert passing under U. S. Route 30 (Photo-
graph 11), the apparent breach of the separating dike and
obstructions in the channel as it passes under a concession
stand shown in Photograph 10, and the obstruction from
fallen trees shown in Photograph 9. These deficiencies in
the channel system, although impairing the designed function
of the channel, have little detrimental effect on the per-
forTnance of the overall facility during a major flood.

— —- -——-——~.- -- —.
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2. S~illway Structures. There are two spiliway

structures associated with this facility, both of which were
found to be in poor condition.

The small channel spiliway located between the reservoir
and diversion channel is shown in Photograph 4. As indicated,
the end of the spiliway adjacent to the diversion channel

- I has settled and cracked apparently as a result of under—
cutting. Under low flow conditions, discharge actually
passes under the structure and into the diversion channel,
further undercutting the slab. The downstream masonry wall
has cracked beneath the wood plank walkway and has also

- 

- 

rotated several inches.

The condition of the original drop-inlet structure is
shown in Photographs 7 and 8. The extent of erosion and
deterioration is readily discernible when compared with
Photograph 6 taken in 1915. Approximately 16 feet of soil
has been eroded from all sides of the structure to the

- - extent that the foundation is being undercut along its left
• corner, seriously endangering its stability. The erosion

also threatens the stability of the embankment and its
natural soil foundation in the area of the inlet structure
and along the left abutment-em bankm ent contact.

The outlet pipe has remained intact at the spillway
structure; however, as previously noted the pipe is reportedly
clogged and is broken within the downstream slope. Further-
more, the location of the outlet end is unknown and is
presumably buried by sediment near the toe of the dam.

3. Outlet Works. Based on interviews and
observations made during the inspection, the outlet works at
Jeannette Dam appear to be inoperable. The present owner
knows little, if anything , about the system and has never
maintained it. The gate house structure (see Photograph 13)
is dilapidated. Valves, where visible, are heavily corroded ,
and the valve pit is flooded presumably by a continual flow
emanating from a 3/4-inch broken pipe of unknown origin
within the valve chamber. In addition, there is an apparent
vault or valve pit located just downstream of the gate
house, also flooded, of which no records are available. The
outlet end of the blowoff line could not be located and is
presumably also buried by sediment. The owner ’s represen-

L tative indicated that the supply line had been disconnected
and capped by the previous owner at the time of transfer.

d. Reservoir. Mountain Valley Lake is a small
reservoir with a surface area of approximately 10 acres.
The reservoir is flanked by steep wooded slopes to the east
and west (see Photograph 2). U. S. Route 30 bisects the

9
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watershed along the southern edge of the reservoir and
consequently, the complexion of the watershed is becoming
increasingly urban (see Regional Vicinity Map, Appendix G).

e. Downstream Channel. The stream immediately below
Jeannette Dam flows in a northerly direction through a broad
wooded valley. At a point approximately 1,300 feet down-
stream, the channel turns at approximately 90 degrees and
follows a westerly route that parallels the Penn Central
Railroad tracks into the City of Jeannette. A building
owned by the railroad and manned 24 hours per day is located

• between the tracks and the stream approximately one mile
from the embankment (see Photograph 15) and is the first
structure that would possibly be affected by flooding condi-
tions as a result of an embankment breach. At least three
to four homes (see Photograph 16) and industry are also
located along the stream as it approaches Jeannette (see
Regional Vicinity Map , Appendix C). Consequently, the
hazard classification for the facility is considered to be
high.

3.2 Evaluation.

Based on field observations, the condition of the
facility, at the time of inspection, was considered unsafe
and in need of emergency remedial action. A meeting attended
by representatives of the owner, PennDER, Corps of Engineers
(Pittsburgh District), and the inspection team was held,
following the inspection, in which emergency action to
temporarily prevent further erosion of the spiliway channel
was discussed. PennDER subsequently issued a formal letter
notifying the owner of the unsafe conditions and required
remedial action .

It is emphasized that the above action was considered
as a temporary measure. An in-depth, detailed evaluation of
the spiliway system and outlet works is necessary with
subsequent remedial measures as required.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

There are no formal operating procedures associated
with Jeannette Damn and the facility is essentially self-
regulating. Typically, low inflow is diverted around the
reservoir via the diversion channel. Excess inflows into
the reservoir are discharged through the small concrete
channel spiliway (see Photograph 4) into the diversion
channel. The outlet conduits are apparently never operated
and appear to be inoperable.

4.2 Maintenance of Dam.

Aside from clearing the embankment every several years,
no regular maintenance is performed at the facility and no

• formal maintenance manual is available.

4.3 Maintenance of Operating Facilities.

Based on observations made during the visual inspection,
no routine maintenance is performed on the operating facil-
ities.

4.4 Warning Systems.

There are no formal warning systems associated with
this facility.

4.5 Evaluation.

There are no formal manuals or procedures for main—
tam ing Jeannette Damn or its operating facilities. Con-
sequent].y, serious maintenance related deficiencies have
developed. In addition, there is no formal warning system
in effect at this site.

C 
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SECTION 5
t - HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No design data, calculations, or reports are available.

5.2 ~ çperience Data.

No records of spillway , diversion channel, and/or
outlet conduit discharges are available.

5.3 Visual Observations.

Based on visual observations, both spillway structures,
• outlet conduits, and the discharge channel are in poor

condition. The deficiencies are of such extent that the
facility is considered unsafe in its present condition.

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-l program
developed by the U. S. Army Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capa-
bilities 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
procedures and guidelines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I Investi-
gations, the Spiliway Design Flood (SDF) for Jeannette Dam
ranges between the 1/2 PMF (Probable Maximum Flood) and the
PMF. This classification is based on the relative size of
the darn (small), and the potential hazard of dam failure to
downstream developments (high). Due to the high damage

- - potential, the structural condition of the spillway and dam,
and the question of the exact source of the reservoir water ,
the SDF for this facility is considered to be the PMF.

12
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& b. Results of Analysis. Jeannette Dam was analyzed
under present normal operating conditions. That is, the
reservoir was initially at its assumed normal pool elevation
of 1168.0 feet and discharging into the diversion channel
which parallels the reservoir. The low level outlet works
of the dam were found to be inoperable during field inspec-
tion and were disregarded in this -analysis.

Two major assumptions were made in order to perform
this evaluation. The first assumption dealt with the reser-
voir discharge control. As explained in Section 3, the
original drop—inlet spiliway structure was and is non-
functional, which has caused the diversion channel dis-
charges to flow around the spiliway. The channel discharges
have eroded away the earth which once surrounded the struc-
ture , with the erosion propagating upstream along the
channel. Presently , a free overfall section of the diver-
sion channel controls the facility discharges (see Appendix
D, Photographs 4 and 5, and Appendix C, Sheets 7 and 8).
Since the channel is unlined earth, there is no reason to
believe that progressive upstream erosion will not continue
under high flows. However, it was assumed that the present
free overfall control was stable enough so that some eleva-
tion discharge relationship could be computed for the dam.

The second major assumption dealt with reservoir
inflows. About 1/2 of the potential reservoir inflow is
somewhat controlled by a 2-1/2- by 4-foot concrete box
culvert, which passes beneath U. S. Route 30, prior to
discharging into the reservoir diversion channel. Although
the peak inflow into the reservoir area could possibly be
attenuated , to some extent, by the highway embankment
(depending on the discharge—storage relationship of the
culvert), possible beneficial effects were ignored in this
Phase I study.

The diversion channel directly drains about 80 percent
of the basin area and originally had no direct connection to

- • the reservoir. However, in 1955, a small concrete spillway
was constructed through the dike which separates the reser- —

voir from the diversion channel (see Photograph 4). Even
more recently, the dike was breached (due to overtopping)
near the upstream end of the reservoir such that any flows
above normal will, at least partially , enter the reservoir
(see Photograph 10). Therefore, it was also assumed that
all inflows passed directly into the reservoir, with reser-
voir outflows controlled by the diversion channel .

In addition to the above assumptions, it was assumed
that the stream channel downstream from the dam was dry
prior to the routing of the dam outflows. All pertinent
engineering calculations relative to the evaluation of
Jeannette Dam are provided in Appendix C.

13
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Overtopping analysis (using the Modified HEC-l Computer
Program) indicated that the discharge/storage capacity of

- 

~• Jeannette Dam could accommodate about 60 percent of the PMF
prior to overtopping of the embankment (Appendix C, Summary
Input/Outout Sheets , Sheet L). However, as stated previously ,

• - the elevation-discharge relationship of this facility was
based on an erodible control section, and thus, the computed
relationship may not be representative of actual conditions.
The capacity of the old spillway structure was reported to

— 
be about 200 cfs (see Appendix C, Sheet 1, Note 1 for Reference),
so that if the old structure was fully functional, the
discharge/storage capacity of the dam would only be about 32

• percent of the PMF (Summary Input/Output Sheets, Sheet L). -

In any event, since the SDF for this facility is the PMF, -

Jeannette Dam will be overtopped and could possibly fail
under moderate to low frequency floods of less than SDF
magnitude. However, in its present condition, the dam could
possibly fail prior to overtopping due to the poor structural
condition of the spillway area (see Section 6 for explanation).

5.6 Spillway Adequacy. -

Since the adequacy of a spillway is based on the prob-
ability of embankment overtopping under 1/2 PMP to PMF
conditions, and under existing conditions, Jeannette Dam can
possibly pass a flood of 0.6 PMF magnitude, the spiliway
system is considered inadequate, but not seriously inadequate.

This condition exists by virtue of the erosion and
downcutting of the discharge channel around the old spillway
structure and left abutment, thereby increasing the hydraulic
capacity of the channel, if it can be assumed to be stable.
This action has, however, created a condition of potential
embankment instability from loss of toe support. Thus,
although not seriously inadequate, the spiliway system is
considered structurally unsafe.

The above spillway adequacy classification is applicable
for the condition observed at the time of inspection.
However , if the original spillway structure were restored ,
as designed, its classification would be seriously inadequate,
since the embankment would be overtopped and probably breached
by floods of less than 1/2 PMF magnitude and breaching would
probably lead to serious downstream consequences (see Section - -

6.1).
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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 condi-
tion. The general appearance of the facility suggests a
lack of maintenance and care. This is considered serious in
the light of the age of the facility and its hazard class-
ification.

The condition of the discharge channel just beyond the
embankment toe and at the left abutment is considered
critical. Extensive erosion observed within this area is
affecting the stability of the embankment, as lateral
support is removed from the toe. Although the overtopping
analysis of Jeannette Dam (Section 5.5) indicated that the
dam facility could accommodate a flood of about 60 percent
PMF magnitude, it is felt that the dam could fail prior to
overtopping due to the existing poor structural condition of
the spillway . Failure would likely be by sudden embankment
slumping and ensuing downcutting following erosion of the
toe of the dam by the reservoir outflow. (All reservoir
outflow is presently channeled along the embankment left
abutment-natural earth contact and then along the toe via a
large eroded ditch.) Several feasible alternatives were
analyzed since it is difficult, if not impossible, to
determine exactly how or if a specific damn will fail. It is
assumed , though, that failure will be sudden.

The Modified HEC-l Program was used to conduct the
breaching analysis, assuming that a quick continuous down-
cutting type of breach could approximately model the above
described actual type of failure expected. The 1/2 PMF was
chosen as the failure flood with breaching initiated by the
1/2 PMF peak discharge. (That is, breaching began when the
reservoir level rose to the elevation corresponding to the
1/2 PMP peak discharge.) The major concern of the breaching
evaluations is the impact of the various breach discharges
on increasing downstream water surface elevations.

Two sets of breach geometry were evaluated under a
representative failure time (total time for each section to
reach its final dimensions) of 30 minutes (Appendix C,
Sheets 19 and 20). The two sets of geometry were considered
to be the minimum and maximum probable failure sections. In
addition, an average or more probable breach section (inter-
mediate to the minimum and maximum sections) was analyzed

- - .  
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under both the 30-minute failure time and a longer failure
time (one hour) ,  so that the effect of failure time on breach
outflows might be examined.

The maximum breach section provided the largest breach
-
• 

peak outflow of about 12560 cfs, with the minimum section
providing a breach peak outflow of about 5350 cfs (Summary
Input/Output Sheets, Sheets 0 and N). The average or more
probable breach section outflows were about 11680 cfs for
the 30-minute failure time, and about 6390 cfs for the one
hour failure time (Summary Input/Output Sheets, Sheets P and
R). The water surface elevations corresponding to the more
probable breach peak discharges at a section located approxi-
mately 5000 feet downstream from the dam (the railroad
building section, see Photograph 15) were, respectively,
about 1096.7 feet and 1095.0 feet; and those at a section
located approximately 6600 feet downstream from the dam (the
bridge embankment section, see Photograph 16) were, respec-
tively, about 1085.3 feet and 1084.0 feet. (Summary Input/
Output Sheets, Sheet T). The base condition (1/2 PMP peak
flow without dam breaching) elevations at these two sections
were, respectively , about 1087.3 feet and 1069.1 feet.
(Summary Input/Output Sheets , Sheet L ) .  Therefore , the
increases in the downstream water surfaces above the base
condition caused by the failure of the present Jeannette Damn
are on the order of 8 to 9 feet at the railroad building
section (with the first floor elevation of the building
approximately at 1093.0 feet), and on the order of about 15
to 16 feet at the bridge embankment section (with the first
floor elevation of the house located at this section approxi-
mately at 1080 feet). Thus a failure of Jeannette Dam could
lead to increased loss of life and property damage in the
downstream community . As it appeared possible that continued
erosion could result in fai lure of the downstream embankment
slope, an emergency meeting was called at the facility to
establish a plan of temporary remedial action to alleviate
the condition until a detailed evaluation and design could
be performed.

A large hole, possibly excavated to expose a broken
pipe, was observed at the downstream toe about 150 feet from
the left abutment. This is considered a significant deficiency
as it presents a local weak area within the embankment where
further problems are likely to occur. Since no evidence of
seepage , piping, or slope failure were observed in this area
during the inspection, it is nc~.’t considered an immediate

— 
threat to embankment stability. Nevertheless, the condition
is undesirable.

16
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b. Appurtenant Structures.

1. Diversion Channel. Aside from the breached
dike shown in Photograph 10, the diversion channel upstream
of the spillway structures is in good condition. It is,
however, in need of general maintenance to clear channel
obstructions and partially plugged culverts.

2. ~p~l1way. Both spillway structures are in
poor structural condition. Discharge is currently under-
cutting and eroding the foundations of both stuctures. The
effect of a total collapse of the drop-inlet structure is
uncertain ; however, its immediate removal was recommended in
the previously mentioned emergency meeting .

3. Outlet Conduits. The outlet works are
currently inoperable. The gate house is dilapidated and
flooded. The valves are severely corroded . The outlet end
of the blowoff pipe is not visible and there are no upstream
controls on the pipe inlets.

6.2 Design and Construction Techniques.

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

6.3 Past Performance.

Correspondence contained in PennDER files indicates
that the facility was constructed in 1888 or 1889. Avail-
able data also indicates that as early as 1915, and through-
out the life of the facility, there has been much doubt
raised as to the hydraulic adequacy of the spiliway system.

• The new spillway structure was possibly added in an attempt
to increase the spillway capacity. No records of major

- 
- floods are available.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and is thus
subject to minor earthquake induced dynamic forces. As the
overall stability of the embankment (due to erosion along
the toe) is questionable, it is possible that even minor
earthquake induced dynamic forces could be significant at
high pool levels. However, no calculations , investigations,
etc., 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 inspection indicates that the
structure is in poor condition and immediate remedial repairs
are required . Hydrologic/hydraulic analyses indicates that
the spi].lway facility, in its present eroded configuration
can accommodate a storm of about 60 percent PMF magnitude
and is, therefore, deemed inadequate but not seriously

— inadequate. Structural deficiencies associated with the
faci~1ity , however , are of such a nature that, if left uncor-

-~~~- rected, could result in the failure of the dam, prior to
being overtopped , with subsequent loss of life and substantial
property damage. Thus, the facility, as observed at the time
of inspection , is considered unsafe and in an emergency
condition . A meeting was subsequently held at the facility• _ 
among representatives of the PennDER, Corps of Engineers
(Pitt sburgh District) , inspection team, and owner during
which a course of temporary remedial action was discussed.

b. Adequacy of Information. The available data was
considered sufficient to make a general assessment of the
f acility.

c. Urgency. It is suggested that the recommendations
listed below be implemented immediately.

d. Necessity for Additional Investigations. Additional
investigations to more accurately ascertain the stability
and hydrologic/hydraulic adequacy of the facility are considered
necessary.

7.2 Recommendations/Remedial Measures.

• To alleviate the unsafe emergency condition of the
facility, it is recommended that the owner immediately :

a. Draw down the reservoir until permanent remedial
repairs have been completed .

b. Immediately develop an emergency warning system
• for the protection of downstream residents should the need

arise. Included in the system should be provisions for
I 

- 
around-the-clock surveillance during unusually heavy precipi-
tation.

18
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c. Remove entirely the old masonry drop-inlet structure

~ t - located at the left abutment. The drop-inlet conduit should be
disconnected prior to removal of the spiliway and sealed at
all exposed ends (including those observed in the hole at
the downstream toe).

d. Temporarily backfill (with adequately sized , well—
graded rock) the present discharge channel to restore lateral
support to the area just below the downstream toe and preclude
further erosion.

e. Retain a registered professional engineer ex-
perienced in the design and construction of earth dams to

• perform a detailed study of the facility and more accurately
assess the capacity of the spiliway system. The owner
should then make required modifications, in addition to
those listed below, to ensure the structural integrity of
the embankment and the hydrologic/hydraulic adequacy of the
spiliway system.

Items to be considered in the engineering assessment
and subsequent remedial work should include.

f. Restoration of the outlet works. Included should
be provisions for valving the outlet conduits at both the
upstream and downstream ends and for renovating and re-
pairing the present gate house .

g. Filling the large hole at the downstream embank-
ment toe near the left abutment and restoring the area to
grade.

h. Removal of all materials and debris currently
obstructing the diversion channel. Included should be
provisions for clearing the culvert beneath the concessions
stand and restoring the breached section of the dike.

i. Clearing all brush, debris, and litter from the
embankment slopes and immediate downstream area to arrest
root growth and enhance future inspection.

In order to subsequently maintain a safe operating
status at the facility at all times, it is recommended that
the owner :

j .  Develop a manual outlining a program of regular
routine maintenance for the facility.

k. Develop a formal operations manual for use at the
facility.

19 
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CHECK LI ST ND ! ID ~I PA—486

HYDROLOGIC AND HYDRAULIC PENN DER I D ~I 65—9
ENGINEERING DATA PAGE OF 5

SIZE OF DRAINAGE AREA: 0.34 square miles

ELEVATION TOP NORMAL POOL 1168 STORAGE CAPACITY: 230 acre—feet

ELEVATION TOP FLOOD CONTROL POOL: — STORAGE C.APACITY: —
ELEVATION M.AXIMJM DESIGN POOL: — STORAGE CAPACITY: -

ELEVATION TOP DAM: 1171 STORAGE CAPAC T TY : 300 acre—feet

• SPILLWAY DATA
(spiliway located between reservoir and

CREST ELEVATION: 1168 diversion channel)

TYPE: Concrete channel with masonry winqwalls

WIDTH : 5 feet

- 
LENGTH: 15 feet

SPILLOVER LOCATION: Approximately 35 feet upstream of embankment

NU”IBER AND TYPE OF GATES: None

• OUTLET WORKS

TYPE : 16—inch diameter C . I .P .  outlet and 20—inch diameter C .I .P .
blowoff

LOCATION : valved at -the gate house

ENTRANCE I NVERTS : Not known

EXIT I NVERTS : Not known

EMERGENCY D RAWDOWN FAcILITIES:20—inch diameter C.I.P. blowoff
valved at gate house (appears to

HYDROMETEOROLOG ICAL GAGES be inoperable

TYPE: None

LOCATION: —

RECORDS: —

(

MAX IMIJl NON-DAMAGING DrSCHARG E : Not known
Other a) ~Jnlined trapezoidal-shaped diversion channel by-passes the

reservoir.
b) Original drop-inlet spiliway structure inoperable.
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PREFACE

The modified NEC-i 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 resulting
from assumed structural failures of the darn. Briefly, the
computational procedures typically used in the dam over-

r 

topping 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.

c. 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
darn is typically performed as shown below.

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

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

C. Development of a failure hydrograph(s) based on
specified 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 elevations of failure hydrographs for each location .
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Geology

The Jeannette 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

Pennsylvanian age. Major structural axes strike from southwest

to northeast with the rock strata dipping northwest and

southeast. The amplitude of folding in this section is

quite low, consequently, surface expression of the anticlina].

axes is not evident.

Jeannette Dam and reservoir are located between Jeannette

and Greensburg on a small unnamed tributary of Brush Creek.

Structurally, the dam lies approximately midway between the

Grapeville anticline to the west and the Greensburg sync]ine

to the east. Rock strata underlying the dent and reservoir,

therefore, dip gently to the southeast at approximately 400

feet per mile or 4 degrees1.

The dam and reservoir are located on sedimentary rock

strata of the Conemaugh group of Pennsylvanian age. The

outcrop of the thin Ames limestone marker bed passes through

the left abutment and crosses the valley immediately downstream

of the dam. This suggests that most of the embankment is

founded on the sedimentary sequence immediately above and

including the Ames limestone. This section is characterized

C) 1Johnson, Meredith E. “Mineral Resources of the Greensburg
Quadrangle, Westmoreland County, Pennsylvania,” Harrisburg:
Topographic and Geologic Survey, Atlas, 37, 1925.

E-l 

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ -~~~~~ .. ~~~~~~~~~~~~~~



— -r ~~~~ —_——--.

4’ by gray, carbonaceous shale, thin-bedded sandstone seams,

thin coal seams and the Ames limestone. Underlying the Ames

limestone is a moderately thick sequence of red claystone

and shale. Approximately 275 to 290 feet beneath the valley

floor is the minable Upper Freeport Coal. This seam has been

mined several miles to the north and south of the study area2.

James J., et. al. “Estimate of Known Recoverable
Reserves of Coking Coal in the Weetmoreland County, Pennsylvania.”
Bureau of Mines, RI 4803, August, 1917.
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