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' PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

West Leechburg Dam
Pennsylvania
Westmoreland County
West Penn Run
27 September 1978

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

o
Aol P2

“>»The visual inspection, records of past performance, and
hydrologic and hydraulic analysis indicate that the facility
is in fair condition and in need of remedial repair and
further engineering evaluation.

Hydrologic and hydraulic calculations indicate that the
facility is capable of passing and/or storing 43‘pefcen€¥of

. the runoff associated with a storm of PMF intensity without
overtopping the spillway wingwalls. Based on screening
criteria established by the Departmenf. of the Army, Office
of Chief of Engineers, the spillway, in its present con-
figuration, is considered seriously inadequate.

Seepage flow was observed in the lower portion of the embank-

ment behind the treatment plant. xThis condition requires

further evaluation and its effect\on the stability of the

embankment should be considered pakxticularly since addi-

tional material was added to the crest in 1963 and the upper
portions of both the upstream and downstream slopes were

steepened. %

Based on the above-mentioned considerations, it is recom-
mended that the owner:

a. Retain a registered professional geotechnical
engineer, experienced in design and construction of earthen
dams to:

1. Undertake a subsurface investigation and

testing program to determine the nature and suitability of
the mine refuse added to the crest of the dam.
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2. Install observation wells to establish and
monitor the phreatic surxface.

3. Assess the stability of the structure con-
sidering the seepage near the toe and the modifications
that were made to the dam crest. o=

b. Retain the services of a registered professional
engineer experienced in hydrology and hydraulic design to
more accurately assess the adequacy of the spillway.
Measures should be taken to preclude the possibility of
spillway discharge from further eroding the right side of
the spillway channel, so as to insure that flow does not
pass over the abutment and erode the toe of the embankment.
The owner should also be required to make any modifications

———— e

deemed necessary to insure that the facility is hydraulically

adequate.

Cfe Modify or repair the outlet system so as to
provide a method for controlling discharge at the inlet
end of the 24-inch diameter outlet pipe.

d. Provide riprap protection on the upstream face of
the dam.

e. Remove the growth of trees from the slopes of the
dam.

£ Develop a warning system to notify downstream
inhabitants and steel company employees should hazardous
conditions develop. Included in the plan should be pro-
visions for round-the-clock surveillance of the facility
during periods of unusually heavy precipitation.
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} k GAI Consultants, Inc. Approved by:

b

rnard M. Mihalcin, P.E. @. K. WITHERS —

t Colonel, Corps of Engineers
District Engineer

Under the recently revised spillway
evaluation guidelines, this dam is
considered unsafe, non-emergency. 1
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PHASE I INSPECTION REPORT
NA%YIONAL DAM INSPECTION PROGRAM
WEST LEECHBURG RESERVOIR DAM
NDI# PA-452, PENNDER# 65-108

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. West Leechburg Reservoir
Dam is an earth embankment approximately 406 feet long
reaching a maximum height of about 60 feet near the center
of the embankment. The structure is provided with a cutoff
trench, excavated to rock, as well as a concrete cutoff wall
extending two feet into rock and extending five feet above

the rock surface.~w—Z> éy"% o ?,( )

The dam is provided with an ungated rectangular con-
crete spillway at the left abutment which discharges over a
rock cliff and into the natural downstream drainage.

The outlet works consist of a 24-inch cast iron pipe
(encased in concrete beneath the embankment) which serves as
both a supply and blow-off line.

b. Location. The West Leechburg Reservoir Dam is
located on West Penn Run in the community of West Leechburg,
Westmoreland County, Pennsylvania. Dam, reservoir, and
watershed are contained on the Leechburg, Freeport, Vander-
grift, and New Kensington East U.S.G.S. 7.5-minute quad-
rangles. The coordinates of the dam are N40°38.5' and W
79°37.1°'.

c. Size Classification. Intermediate (60 feet high;
storage capacity - 200 acre-feet).




da. Hazard Classification. High (see Section 3.1l.c.4).
e. Ownership. West Leechburg Water Authority,

Mr. Ralph Wilps (Engineer), 449 College Avenue, Greensburqg,
Pennsylvania, 15601.

£, Purpose. Supplies untreated water for industrial
use to Allegheny Ludlum Steel Corporation located approxi-
mately 1/4 mile downstream. Also, water supply to the
community of West Leechburg.

g. Historical Data. According to records contained
in PennDER files, construction was initiated at the facility
in the summer of 1949 by Zambano Brothers of Greensburg,
Pénnsylvania. Work was completed in June 1950 although
water was impounded before that date and supplied to Alle-
gheny Ludlum Steel Corporation.

PennDER files contain numerous references to leakage
problems at the site as well as pool level data and weir
readings. A letter of May 1, 1951, directed to the Water
Authority, makes reference to leakage at the left end of the
downstream toe, at the right hillside and also through the
earthfill above the toe. Seepage in these areas was also
observed at the time of this inspection. Drains were in-
stalled to collect and divert the seepage flow into the
stream channel just downstream of the dam.

According to Mr. Wilps (dam designer and engineer for
the Water Authority), the embankment was raised in 1963 by
approximately five feet. This modification reportedly was
performed after the embankment nearly overtopped following a
heavy storm. No record of this modification is contained
within PennDER files and the spillway was not altered at the
time the embankment was raised. However, at a later date,
two feet of concrete was added to the ogee crest section of
the spillway. The date of this modification cannot be
recalled with any certainty. 2

1.3 Pertinent Data.

a. Drainage Area. 1.25 square miles.

b. Discharge at Dam Site. Discharge records are not
available.

Outlet Conduit Discharge at Operating Pool Eleva-
tion - Discharge .records are not available.

Spillway Discharge at Maximum Pool = 1010 cfs at f)
elevation 853 (top of spillway wingwall). =
2
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Elevation (feet above mean sea level).

Top of Dam ~ 853 (top of spillway wingwall).
Top of Dam = 858 Actual crest level.

Maximum Pool Design Surcharge - Not known.
Maximum Pool of Record = 851.5.

Invert of Upstream End of Outlet Conduit = 799,
Invert of Downstream end of Outlet Conduit = 796,
Streambed at Centerline of Dam = 795,

Maximum Tailwater - Not known.

Reservoir.

Length of Maximum Pool = 1,400 feet (elev. 853).
Length of Normal Pool = 1,400 feet (elev. 850).

Storage (acre feet).

Spillway Crest =~ 170 (elev. 850).

Top of Dam = 200 (elev. 853 Top of Spillway
Wingwall).

Design Surcharge - Not known.

Reservoir Surface ({(acres).

Spillway Crest = 9.4,

Top of Dam = 9.5 (Top of Spillway Wingwall).
Design Surcharge - Not known.

Dam.

Type ~ Earth

Length - 406 feet.

Height - 60 feet.

Top Width = 35 feet (varies from 34 to 43 feet).
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Side Slopes - Upstream (originally) 2.5 H:1V
between top of dam and elevation 823. Between the upstream
toe and elevation 823, the slope is 2.75 H:1V.

Downstream (originally) 2H:1V between top of dam
and elevation 835. Between the toe and elevation 835 the
slope is 2.75 H:1V.

Note: In recent years, additional material has
been placed on the crest of the embankment resulting in
raising the height of the crest by 5 to 9 feet. This has
changed the upstream and downstream slopes to 1.5 H:1V over
the upper portion of the embankment.

Zoning - The interior part of the dam was report-
edly constructed of select clay rolled in six-inch layers
(see Figure 4). The upstream face was provided with three
feet of riprap covering a six-inch layer of crushed stone or
gravel.

Impervious Core - See zoning above and Figqure 4.

Cutoff - A 17-foot wide cutoff trench, reportedly
carried to rock, was provided along the centerline of the
dam. Along the centerline of the cutoff trench, a concrete
cutoff wall was carried two feet into rock and extended five
feet above the rock surface.

Grout Curtain - According to PennDER files, grout
holes were drilled on 20-foot centers penetrating rock from
9 to 12 feet.

h. Qutlet Conduit.

Type - 24-inch diameter cast iron pipe encased in
concrete,

Length =~ 375 feet.

Closure - Gate valve at tee on inlet end. Five
sluice gate type openings along the riser pipe at heights
of 5, 15, 25, 35, and 43 feet above the centerline of the
outlet pipe (see Figure 4). The outlet pipe is also gated
at its outlet end. All of the sluice gates in the riser
pipe are reported to be currently inoperable.

Access - Left reservoir shoreline upstream of the
spillway.

Regulating Facilities - The sluice gate openings
on the riser pipe are open and are inoperable. The gate
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valve on the upstrecam end of the 24-inch outlet pipe is
connected to the outside of the riser pipe but has not been
operated in recent years. The gate valve on the downstream
end of the 24-inch outlet pipe is closed and reportedly is
not operated.

st Spillway.

Type - Rectangular concrete channel with modified
ogee-shaped crest.

Weir Length - 50 feet.

Channel Length =~ 130 fcet (concrete section).
125 feet (section over rock on
left abutment).

Crest Elevation = 850.
Upstream Channel - Hand placed rock.

Downstream Channel - Irregular bedrock channel on
left abutment. ‘

Jc Regulating Outlets. Flow through the 24-inch
diameter outlet pipe is currently requlated at the treatment
plant. According to Mr. Wilps, Engineer for the Water
Authority, the 24-inch diameter pipe branches at a tee
downstieam of the dam. The main pipe continues to a 24-inch
gate valve and can be used as a blow-off. A 12-inch diame-
ter branch line is gated within a valve pit to the left of
the treatment facility. This 12-inch diameter pipe conveys
water directly to Allegheny Ludlum Steel. A 4-inch diameter
branch off the 12-inch diamecter pipe supplies water to the
.treatment plant for use as potable water for the community
of West Leechburg.
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SECTION 2 ° )
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. No design calcu-
lations are available.

e Embankment. No design calculations are
available. Contract drawings containing some information on
subsurface conditions are available from PennDER and the -

owners files. Numerous construction photographs are also
available from PennDER files.

b. Design Features.

cpctif s

L Embankment. Contract drawings, specifica-
tions, and correspondence are available from PennDER files.
These sources indicate that the dam is a rolled earth em-
bankment with a clay core. The dam is zoned such that the
materials are less pervious both upstream and downstream of
the core. A cutoff trench (17 feet wide at the base) was
carried to rock and a concrete cutoff wall constructed that
extends two feet below and five feet above rock. The origi-
nal slopes were as shown on Figure 4; however, in 1963 the
authority raised the embankment by approximately five to
nine feet. The crest width was increased from 20 feet to
approximately 35 feet, thereby increasing the upper slopes,
both upstream and downstream, to about 1.5H to 1V. It |
should be noted that while the crest was raised, the spill- \
way wingwalls were not. Furthermore, the owners decreased
‘the spillway capacity by adding a two-foot high concrete
addition to the crest of the spillway (see Photograph €).

The date of this latter modification is not known.

2. Appurtenant Structures. The spillway is a
rectangular concrete chute with a modified ogee shaped
crest. Details of the original spillway are shown on
Figure 3. The concrete portion of the spillway extends
approximately 130 feet downstream of the crest before dis-
charging into a rocklined channel with concrete sidewalls.
At the time of inspection, the spillway outlet channel below
the concrete section consisted of a channel eroded into
bedrock on the left abutment (see Photograph 7). This is
inconsistent with construction drawings that indicate con-
crete wingwalls and rock lining extending to the stream bed.

The outlet works consists of a 24-inch diameter cast
iron pipe encased in concrete beneath the embankment. The )
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inlet end of the system (as shown on Figure 4) was provided
with a tee. The straight section of the tee is valved
whereas the section at right angles was provided with a 24-
inch steel riser pipe that rested on the left abutment and
protruded from the water at a point above 175 feet upstream
of the dam centerline. The riser pipe was equipped with
five openings, thus allowing the water authority to decant
water from several elevations within the reservoir. The
gate controls for these openings are presently open and are
no longer functioning. Thus, flow through the 24-inch
outlet pipe cannot be controlled at the inlet end.

Bo Design Data and Procedures.

1. Hydrology and Hydraulics. No design calcu-
lations are available.

2. Embankment. No design data are available.

35 Appurtenant Structures. No design data are
available.

2.2 Construction

Contract drawings, specifications, and a few constru-
ction reports are available from PennDER files. Numerous
construction photographs are also available.

2.3 Operational Records.

Operational records are not kept concerning the facility.

2.4 Other Inves“igations.

A preconstruction hydrological report (water balance)
was prepared on the feasibility of the structure for meeting
industrial and potable water demands. A copy of this report
is available from the owner. .

Several inspection reports were prepared by PennDER and
their predecessors, the latest of which is dated 6/16/71.
The Corps of Engineers ' (Pittsburgh District) also prepared a
Deposition Form concerning the .facility in 1971. These
reports are available in PennDER files.

2.5 Evaluation

a. Availability. General engineering data, in the
form of contract drawings, specifications and correspondence




are available from PennDER files. No specific design data )
are available from any source. Numerous construction

g photographs are available in PennDER files which tend to

varify the available construction drawings.

! b. Adequacy of Data. Sufficient data are available
to make a Phase 1 assessment of the facility.
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the structure
suggests that it is in fair condition and in need of some
remedial repair.

b. Embankment. The embankment was modified in 1963
resulting in an increase in crest width and a steepening of
the embankment slopes near the crest. This action was
reportedly taken following a storm event which raised the
pool level to within one foot of overtopping. The flow
level at the spillway crest could not be recalled with any
certainty and it is possible that low spots existed in the
embankment crest at the time it nearly overtopped. It
appears that mine refuse was used to raise the embankment,
but the exact nature of the material or method of placement
could not be ascertained.

Several zones of seepage were observed at the time of
inspection. The downstream dam face, near the toe and
behind the treatment plant, was saturated (see Photograph
11). Water was also observed issuing from the right abut-
ment just above the embankment toe and from a four-inch tile
drain protruding through a masonry wall in the old West Penn
Run channel. The total amount of seepage flow from the
right abutment and the tile drain was estimated at less than
0.1 cfs.

The downstream slope of the dam is heavily vegetated
and contains some moderate sized pine trees as shown on
Photograph 3. The upstream face is similarly vegetated and
is not protected by riprap (the mine refuse placed to in-
crease the height of the dam apparently covers the old
riprapped upstream face).

c. Appurtenant Structures.

15 Outlet Pipe, 24-inch Diameter Supply and
Blow-off Pipe. West Leechburg Reservoir Dam 1is provided
with a 24-inch diameter cast iron pipe encased in concrete
beneath the embankment. Through a system of gate valves and
trunk lines the water authority utilizes the pipe as the '
supply line serving both industrial and potable water needs.

A steel pipe protrudes from the water on the left reser-
voir shore just upstream of the spillway. This pipe encloses
controls for a system of sliding gates which once permitted

9
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the authority to decant water from five (5) elevations
within the reservoir. Reportedly, the gates are corroded
open and cannot be closed. Because of this condition, there
is no way to regulate flow on the intlet end of the outlet
works.

A gate valve is located at the toe of the embankment
just to the left of the treatment buildling. This valve
serves as the control for the 24-inch diameter pipe, per-
mitting it to be used as a blow-off line. According to the
water authority engineer, the downstream valve is no longer
operated for fear that they might not be able to close the
line.

2. Spillway. The spillway at West Leechburg
Reservoir Dam is a rectangular concrete chute with a modi-
fied ogee-shaped crest located on the left abutment. Ungated
flow is conveyed through the structure before discharging in
a bedrock channel on the left abutment. At the junction of
the spillway apron and the bedrock channel (see Photograph 7)
erosion is taking place which could eventually allow water
to be discharged over the natural bedrock dike between the
spillway and the dam (see Figure 1l). This condition is
considered unsatisfactory since this water could conceivably
erode the toe of the dam.

The crest of the spillway was modified sometime after
construction. as shown on Photograph 6. A concrete cap was
added which raised the spillway crest by approximately two
feet. This increased the reservoir storage capabilities but
since the wingwalls were not raised, it resulted in a reduc-
tion in spillway discharge capacity.

3. Reservoir Area. The slopes adjoining West
Leechburg Reservoir are moderate to steep and wooded. No
signs of slope distress were observed at the time of inspec-
tion.

4. Downstream Channel. The area immediately
downstream of West Leechburg Dam is characterized as a con-
fined valley (see Appendix G, Regional Vicinity Map) with
brush covered slopes. Approximately 1,000 feet downstream
of the dam, flow from West Penn Run passes beneath a road
and a railroad embankment. Allegheny Ludlum Steel Corpora-
tion facilities are located just beyond the railroad embank-
ment. Part of the area adjoining West Penn Run, between the
railroad and the dam, is used as a parking lot for steel
corporation employees that number in the hundreds.

Because of the above-mentioned considerations as well
as the fact that the treatment plant is located at the dam
toe, the dam was given a "high" hazard rating.
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3.2 Evaluation.

Areas of seepage were observed necar the toe of the
embankment requiring additional investigation. The spillway
discharges into a bedrock channel where erosion problems
require some remedial work. The condition of the outlet
system is unsatisfactory since flow through the 24-inch
outlet can no longer be regulated at the inlet end.

11




SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operational Procedure.

According to representatives of the water company, the
openings in the riser portion of the outlet system are
corroded open. Water currently flows through the 24-inch
diameter outlet pipe before branching into a 12-inch diame-
ter supply pipe while the remaining portion of the line is
terminated at a gate valve located at the toe of the dam.
The supply pipe is gated but under normal operating condi-
tions remains open. Allegheny Ludlum Steel Corporation uses
the water on an as-needed basis.

According to Mr. Wilps (dam designer and water authority
engineer), the blow-off line has not been operated in years,
basically because of its age. They plan to install a new
gate valve just downstream of the existing blow-off valve
in the near future.

4.2 Maintenance of the Dam.

There are no formal maintenance procedures at the dam.
Trees have become established both on the embankment and in
the spillway channel.

4.3 Maintenance of Operating Facilities.

There is no formal maintenance of the' operating facili-
ties serving the dam. The intake portals on the riser pipe
are corroded and the valves on the blow-off pipe are no
longer opened periodically.

4.4 Warning System,

There is no formal warning system in effect at the
site.

4.5 Evaluation.

According to water authority personnel, the embankment
receives no regular maintenance such as mowing or clearing
trees and brush. - A tree has grown in the spillway outlet
channel suggesting that little maintenance is provided.
Part of the outlet system no longer functions as designed
and the operability of the blow-off pipe could not be sub-
stantlatcd.
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SECTION 5 .
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No design data are available for any aspect of the
facility.

5.2 Experience Data.

No records of discharge data are available at the
facility.

5.3 Visual Observations.

Visual inspection indicates that since initial construc-
tion, the spillway crest has been raised by two feet and the
embankment crest by approximately 5 to 9 feet. As the
spillway wingwalls were not altered accordingly (see Photo-
graph 6) the net effect has been an increase in total storage
capacity but a substantial decrease in discharge capacity of
the facility.

At a point approximately 130 feet downstream of the dam
centerline, the concrete spillway terminates and a bedrock
channel conveys water over a cliff on the left abutment. At
the junction between the spillway and the bedrock channel,
there has been erosion of the right side of the channel
which (see area covered by brush on Photograph 7), if allowed
to continue, might present a problem, since this water could
conceivably erode the toe of the dam.

5.4 Overtopping Potential.

The ratio "PMF Peak Flow/Drainage Area" was determined
from an empirical curve supplied by the Corps of Engineers,
Baltimore District. Based on this curve and a drainage area
of 1.25 square miles, Peak PMF Q/A = 1950 cfs/sq. mi., and
Peak PMF Q = 2438 cfs. The size category is "intermediate"
and the hazard rating "high". Consequently, the SDF used in
this analysis is the PMF ("Recommended Guidelines for Safety
Inspection of Dams").

Calculations (see Appendix C) were performed to evalute

the overtopping potential of the dam during the PMF in which
an inflow volume, based on 26 inches of runoff, was used.
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The spillway has a maximum discharge capacity of
approximately 1010 cfs which is less than the PMF Peak
inflow of 2438 cfs. Excess inflow must be stored while
being discharged if the dam is not to overtop. Based on
normal pool elevation 850 (spillway crest) and top of dam
elevation 853 (top of spillway retaining wall), the avail-
able storage at elevation 853 is calculated to equal ap-
proximately 28 acre~feet. This is considerably less than
the computed storage volume required of 1005 acre-feet and
thus it can be concluded that flow will overtop the spillway
wingwall adjacent to the embankment when subjected to a
storm of PMF magnitude.

5.5 Spillway Adequacy.

The discharge facilities at West Leechburg Reservoir
Dam are capable of passing and storing 43 percent of the
runoff associated with a storm of PMF intensity without
overtopping the spillway wingwalls. The hazard rating for
the facility is high and it is thought that overtopping of
the spillway wingwalls adjacent to the embankment will cause
erosion of the crest and could lead to eventual embankment
failure. Furthermore, overtopping failure would signifi-
cantly increase the potential hazard to downstream persons
and improvements from that which would exist just prior to
failure. Consequently, the spillway is considered "seriously
inadequate”.
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SECTION 6 .
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Seepage was observed above the toe of the embank-
ment behind the treatment facility. According to water
authority personnel, french drains were installed in this
area some time ago and it is their contention that the
drains have become clogged causing the condition to worsen.

L )

Seepage was also observed issuing from the right abut-
ment (about 15 feet above the toe). This condition was
reported in early inspection reports and is not considered
serious in its present state (less than 30 GPM is discharg-
ing from the hillside).

Seepage also discharges through a four-inch tile drain
in the o0ld stream channel to the left of the treatment
facility. Two tile drains are shown on Figure 2 and are
referred to in PennDER reports. The owner claimed that this
seepage passes through the left abutment and issues from a
spring that was located prior to, or during construction.

In 1963, the embankment was raised by approximately
five to nine feet following an instance when the dam was
nearly overtopped. It appears that mine spoil was added to
the embankment. Details of methods of placement are not
known but the change resulted in an increase in crest width
from 20 to 35 feet (actual width varies from 34 to 43 feet).
The increase in crest width was accompanied by a change in
the dam slopes near the crest to the point where the present
upstream and downstream slopes approximate 1.5H:1V. The
riprap protection on the upstream slope was also covered by
the additional material.

b. Appurtenant Structures. The spillway sidewalls
were not raised with the embankment. Furthermore, a two-
foot high concrete cap (Photograph 6) was added to the ogee-
shaped spillway crest, resulting in a considerable loss in
spillway capacity.

At the end of the concrete rectangular spillway channel
flow is directed into a bedrock channel on the left abutment
before discharging over a cliff and entering the old West
Penn Run channel. At the location where the concrete spill-
way and .bedrock channel meet (see Photograph 7 and Figure
1), there has been considerable erosion of the right side of
the channel. If allowed to persist, spillway discharge
could erode the toe of the embankment.
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Part of the spillway outlet channel is overgrown with
brush and trees. These should be cleared periodically.

The outlet works at the facility consist of a tee
connection on a 24-inch cast iron pipe, encased in concrete
beneath the embankment (see Fiqure 4). The straight section
of the tee is gated at the inlet end and rests on the bottom
of the reservoir acting as a blow-off. The 90°-section of
the tee is connected to a riser pipe containing five gated
portal openings at different elevations within the reser-
voir. This riser pipe protrudes from the reservoir upstream
of tha spillway along the left bank of the reservoir (see
Photographs 1, 4, and 8). Controls for both the gate valve
on the blow-off pipe and slide gates on the riser pipe, were
operated from this point. According to water company person-
nel, none of these controls are now functional and all riser
gates are thought to be open.

The 24-inch diameter outlet pipe passes beneath the
embankment and is gated in the area to the left of the
treatment building (see Photograph 9). According to the
authority engineer, a tee connection upstream of the gate
valve conveys water to the distribution system.

PennDER files indicate that in 1971, a boil developed
near the downstream gate valve which emitted 20 to 30 thou-
sands gallons per hour. The Corps of Engineers (Pittsburgh
District) inspected the facility and made recommendations to
determine the origin and severity of the problem. Mr. Wilps
(Authority Engineer) claimrs that the problem was solved when
they excavated upstream of the gate valve and found that the
last section of pipe (not encased in concrete) had corroded.
Sandbags were used to block-off the inlet portals on the
riser pipe so that the remedial work could be performed. It
is our understanding that the pipe was sleeved and provided
with a concrete jacket. The Corps of Engineers recommended
the installation of permanent gates in their memo of Novem-
ber 29, 1971, a copy of which is contained within PennDER
files.

6.2 Design and Construction Techniques.

Actual design data, design computations, or reports
were not available for any aspect of the facilitv., Specifi-
cations and construction photographs are contained within
PennDER files.

6.3 Past Performance.

Reservoir levels are not available. The facility has a
history of seepage. No programs have been initiated to
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reduce or climinate the problem. A boil formed near the toe
of the embankment which proved to be the result of corrosion
of the cast iron outlet pipe upstream of the gate valve.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1 and is
subject to minor earthquake induced dynamic forces. Due to
the saturated conditions near the cmbankment toe, the lack
of internal drainage, and the addition of fill at the crest
level, the static stability of the structure is questionable
and thus even minor earthquake forces could be significant.
However, no calculations, investigations, ctc., were per-
formed to confirm this statement.
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. SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

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

The facility is capable of passing and/or storing 43
percent of the runoff associated with a storm of PMF inten-
sity without overtopping the spillway wingwalls adjacent to
the embankment. Based on screening criteria supplied by the
Department of the Army, Office of Chief of Engineers, the
spillway is classified as "seriously inadequate".

The area behind the treatment building, above the dam
toe, is saturated in several places. According to represen-
tatives of the water authority, the condition has worsened
recently possibly due to clcgging of french drains installed
in the area. Accompanying this problem the authority has
added several feet of material to the dam crest and has
oversteepened the upper portions of both the upstream and
downstream slopes. Possible implications concerning dam
stability must, therefore, be considered.

Discharge through the 24-inch diameter outlet pipe
cannot be controlled from the upstream end, as designed.
Consequently, the pipe is under full hydrostatic head at all
times. It is desirable to be able to control discharge from
the inlet end so that maintenance or remedial work can be
performed on the outlet structure without requiring bulk-
heading of the openings on the riser pipe.

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

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

d. Necessity for Additional Investigations., The
additional investigations listed below are considered neces-
sary. 2

7.2 Recommendations.

It is recommended that the owner:

a. Retain a registered professional geotechnical
engineer, experienced in design and construction of earthen
18
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dams to:

105 Undertake a subsurface investigation and
testing program to determine the nature and suitability
of the mine refuse added to the crest of the dam.

2. Install observation wells to establish and
monitor the phreatic surface.

&lc Assess the stability of the structure con-
sidering the seepage near the toe and the modifications
that were made to the dam crest.

b. Retain the services of a registered professional
engineer experienced in hydrology and hydraulic design to
more accurately assess the adequacy of the spillway.

Measures should be taken to preclude the possibility of
spillway discharge from further eroding the right side of

the spillway channel so as to insure that flow does not

pass over the abutment and erode the toe of the embankment.
The owner should be required to make any modifications

deemed necessary to insure that the facility is hydraulically
adequate.

c. Modify or repair the outlet system so as to pro-
vide a method for controlling discharge at the intlet end
of the 24-inch diameter outlet pipe.

d. Provide riprap protection on the upstream face of
the dam.

e. Remove the growth of trees from the slopes of
the dam.

£ Develop a warning system to notify downstream
inhabitants and steel company employees should hazardous
conditions develop. Included in the plan should be pro-
visions for round-the-clock surveillance of the facility
during periods of unusually heavy precipitation.
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{ CHECK LIST ID #pA-452; PennDER 65-108
, HYDROLOGIC AND HYDRAULIC

ENCINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.25 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 850 (170 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not known

ELEVATION MAXIMUM DESIGN POOL: Not known

ELEVATION TOP DAM:___ =~ 853 (200 acre-feet - top of wingwall) 1

SPILLWAY DATA:

a. Crest Elevation = 850

b. Type Concrete Ogee-crested . i i
CE Weir Length 50°

da. Channel Length = 130' o ) {

e. Location Spillover Left abutment {

£ Number and Type of Gates None

OUTLET WORKS: %

a. Type 24-inch combination blow-off-sugply' pipe encased in concrete

b. Location Left of dam center (see Figure 2)

c. Entrance Inverts = 799

d. Exit Inverts = 796 ‘ |

il

e. Emergency Draindown Facilities Valved at inlet and at downstream toe
of dam; however, inlet valves thought to be inoperable.
HYDROMETEOROLOGICAT, GAGES:

a. Type None - o £ A
b. Location N/A -

c. Records None available

MAXIMUM NON-DAMAGING DISCHARGE: 1.5 feet over spillway crest (estimated)
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APPENDIX C

HYDROLOGY/HYDRAULICS
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Geology

| West Lecechburg Dam is located in the Pittsburgh Pla-
teaus Province of Pennsylvania. Structurally, the area is
characterized as flat lying sedimentary rocks dipping
slightly to the northwest,

The dam is underlain by the interbedded shale and
massive sandstone beds of the Pennsylvanian age Allegheny
Formation. The Upper Freeport coal marks the top of the
Allegheny Formation and separates it from the overlying
Conemaugh Formation. At the site, the Upper Freeport coal
crops out on the left abutment approximately at normal pool.
The sandstone strata. that make up the rock cliff over which
spillway discharge is conveyed is believed to be the Butler
Sandstone which, in this area is described as a massive,
well jointed sandstone. It is probable that much of the

seepage passiﬁg through the abutments is permeating along

bedding plane and other joints within the Butler Sandstone,
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‘,\ g 1 Sketch of Dam
\. ;‘: 2 Plot Plan, Dam and Filtration Plant
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