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PREFACE

This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase 1 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 1nvolv1ng topographic
mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase 1
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. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
wvhich might otherwise be detectable if inspected under the
normal operating environment of the structure.

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
splllway design flood prov1des a measure of relative spillway
capacity and serves as an aid in determining the need for more :
detailed hydrologic and hydraulic studies, considering the size ]
of the dam, its general condition and the downstream damage

potential. {
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

PA 480, Washington County, Pennsylvania
NDI No. PA 01125, PennDER No. 63-84, SCS No. PA 480
Unnamed Tributary to Harmon Creek
Inspected 27 March 1980

ASSESSMENT OF
GENERAL CONDITIONS

PA 480 is classified as an "Intermediate" size - "Significant"
hazard dam. The dam, owned by the Washington County Commis-
sioners, is used to reduce floodwater damages in the Harmon
Creek Watershed. The dam and appurtenant structures were

found to be in good overall condition at the time of inspection.

Hydraulic/hydrologic evaluations, performed in accordance

with procedures established by the Baltimore District, U.S.
Army Corps of Engineers, for Phase 1 Inspection Reports,
revealed that the spillway will pass the Probable Maximum
Flood (PMF) without overtopping the dam. A spillway design
flood (SDF) in the range of the 1/2 Probable Maximum Flood
(1/2 PMF) to the PMF is required for PA 480. The 1/2 PMF

was selected as the SDF. The spillway is therefore considered
to be "adequate”.

The visual inspection and review of information revealed
only one problem which requires remedial action by the
owners of the dam at the present time; namely, the repair of
an erosion channel which has developed parallel to the rock
gutter running along the downstream side of the embankment
at the junction of the embankment and the emergency spillway.

It is also recommended that the slumping areas on the right
abutment and the small slump at the downstream end of the
emergency spillway be monitored in future inspections to
ensure that these conditions do not become serious.

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rainfall, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
given by the National Weather Service, the owner

should activate the emergency operation and warning

system.
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Overall View of the Upstream Face of the Dam from the Right Abutment
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
PA 480
NDI No. PA 01125, PennDER No. 63-84, SCS No. PA 480

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. 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.

b. Purpose of Inspection - The purpose of the inspection
1s to determine 1f the dam constitutes a hazard to
human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances ~ PA 480 was
designed by the U.S. Department of Agriculture,
Soil Conservation Service (SCS) for floodwater
detention. The total length of the dam is 555 feet,
including the emergency spillway on the right
abutment. The maximum height of the dam is 66 feet
and the minimum crest elevation is 1010.0 feet
Mean Sea Level (M.S.L.). The top width of the dam
is 20 feet. The slope of the upstream face of the
embankment is 3H:1V (Horizontal to Vertical) and
the slope of the downstream face is 2.5H:1V.
There are two benches on the upstream face of the
embankment. The first is 18 feet wide and is
located between Elevations 968.0 feet and 969.0 feet
M.S.L. The second is 10 feet wide and is located
between Elevations 990.9 feet and 991.8 feet
M.S.L. There is also a 10 foot wide bench on the
downstream side of the dam between Elevations
973.0 feet and 973.6 feet M.S.L.!

TThese elevations correspond to the location of the benches

at a cross-section taken through field inspection Station
1+29 on the top of dam profile (Appendix D). The benches
have a 1 percent slope towards the left abutment so actual
bench elevations vary along the dam. Field inspection sta-
tioning refers to the stationing used by Michael Baker, Jr.,
Inc. during the visual inspection. This stationing is shown
on the field sketch. The SCS design stationing refers to the
stationing found on the design plates in Appendix E.
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The embankment was constructed using two zones of
earthfill. The core section of the dam, zone I,
consists of relatively impervious materials (CL,
CH, and ML). This core has 2H:1V side slopes, a
top width of 20 feet, and extends to Elevation
997.1 feet M.S.L. (12.9 feet below the design top
of dam elevation, 1010.0 feet M.S.L.). The outer
shell of the embankment, zone II, consists of
fractured and weathered shale (classified GC)
material. Zone 1I also consists of various
materials excavated from the emergency spillway.

The drainage system for the embankment has several
components: (1) a chimney drain between the
downstream face of the zone I material and the
zone II material, (2) a foundation drain trench,
(3) a blanket drain, and (4) a toe drain (see
Plate 7).

A grout curtain was placed in the right abutment
in a zone of high permeability. This curtain
extends for a total of 239 feet; from SCS design
Station 5+46 to 7485 (see Plate 8 for details).

"The principal spillway is a drop-inlet structure

consisting of a two-stage reinforced concrete
riser connected to a 30 inch diameter reinforced
concrete outlet pipe. The low-level inlet on the
concrete riser is a 9 inch high by 15 inch wide
orifice with an invert elevation of 968.0 feet
M.S.L. This inlet maintains the normal pool level
at Elevation 968.0 feet M.S.L. There is 25.1 acre-
feet of storage at normal pool level, all of which
is reserved for a 50-year accumulation of sediment.

The upper-level intake consists of two concrete
overflow weirs with rounded downstream edges. The
weirs are located on either side of the riser
unit. The crest of these weirs is at Elevation
980.7 feet M.S.L., 12.7 feet above the invert of
the low-level intake. Each weir is 7.5 feet long
and there is a rectangular opening 1.25 feet high
by 7.5 feet long above each weir. The openings to
the upper and low-level intakes are protected by
metal trash racks.

The 30 inch outlet pipe from the riser unit is

330 feet long and has 1l concrete anti-seep collars.
The pipe exits into a concrete impact basin at the
downstream toe of the embankment.




There is an 18 inch diameter reservoir drain pipe
which extends from the base of the riser unit into
the reservoir. The entrance invert of this pipe
is at Elevation 948.2 feet M.S.L. The pipe is
controlled by an 18 inch slide gate which is
operated by a control located on the top of the
riser unit.

The emergency spillway for the dam is located at
the right abutment. It consists of a trapezoidal
channel with a bottom width of 30 feet. The right
side of the channel has a 2H:1V side slope and the
left side has a 3H:1lV side slope.

Location - PA 480 is located on an unnamed tributary
to Barmon Creek, approximately 3.5 miles southwest
of Burgettstown, Pennsylvania. The dam and reservoir
are in Jefferson Township, Washington County,
Pennsylvania and can be located on the Avella,
Pennsylvania USGS 7.5 minute topographic quadrangle.
The coordinates of the dam are N 40° 21.9' and

W 80° 27.6'.

Size Classification - PA 480 has a maximum height
of 66 feet and a top of dam storage capacity of
418.8 acre-feet. The dam is therefore in the
"Intermediate" size category.

Hazard Classification - There are two frequently
used railroad lines 1800 feet downstream from the
dam. These lines and several homes located approxi-
mately 6000 feet downstream from the dam would
suffer economic damage if the dam were to fail.

No loss of life is likely to result from a dam
failure. The dam is therefore in the "Significant"
hazard category.

Ownership - The dam and reservoir are owned by the
wWashington County Commissioners, Washington County
Courthouse, Washington, Pennsylvania.

Purpose of Dam - The dam is one of several floodwater
retarding dams constructed by the SCS in the

Harmon Creek Watershed. Its purpose is to reduce
floodwater damages in downstream areas of the
watershed.

Design and Construction History - Design of PA 480
was completed in 1965 by the SCS. Some minor

revisions to the hydraulic design of the structure
were made in 1971. Gal of Charleroi, Pennsylvania
and Solomon-Teslovich of Masontown, Pennsylvania

3




were the contractors responsible for constructing
the dam. Work was begun in March 1978 and fully

completed in the spring of 1979.

Normal Operating Procedures - The pond is typically
controlled by the low-level inlet of the riser

structure at Elevation 968.0 feet M.S.L.

washington

County and SCS personnel inspect the dam each year
according to the procedures for annual inspections

of SCS dams of this type. Washington County

personnel perform routine maintenance on the dam.

PERTINENT DATA

Ak e

Drainage Area (square miles) -

Discharge at Dam Site (c.f.s.) -

Peak Outflow at =

Crest of Riser (El. 980.7 ft. M.S.L.) -

Crest of Emergency Spillway
(El. 997.1 ft. M.S.L.) =

Design High Water (El. 1000.2 ft. M.S.L.)-

Top of Dam (El. 1010.0 ft. M.S.L.) -
Maximum Flood of Record (El. 970.9 ft.
M.S.L., date unknown) -

Elevation (feet above M.S.L.) -

Design Top of Dam =-

Maximum Design Pool -
Emergency Spillway Crest -
Crest of Upper-Level Outlet -
Invert of Low-Level Outlet -
Normal Pool -

Exit Invert of Outlet Pipe =~

Reservoir (feet) -

Length of Normal Pool (El. 968.0 ft.
M.S.L.) -

Length of Maximum Pool (El. 1010.0 ft.
M.S.L.) =

Storage (acre-feet) =

Top of Dam (El. 1010.0 ft. M.S.L.) =

1.09

15.9

139
627
6846

1010.0
1000.2
997.1
980.7
968.0
968.0
944.0

815
1700

418.8

Maximum Design Pool (El. 1000.2 ft. M.S.L.)- 253.0




Crest of Emergency Spillway (El. 997.1 ft.

M.S.L.) - 212.3
Normal Pool (El. 968.0 ft. M.S.L.) = 25.12

f. Reservoir Surface (acres) =~
Top of Dam (El. 1010.0 ft. M.S.L.) - 19.4

1 Maximum Design Pool (El. 1000.2 ft. M.S.L.)- 14.6
= Crest of Emergency Spillway (El. 997.1 ft.

M.S.L.) = 13.3
Normal Pool (El. 968.0 ft. M.S.L.) - 3.6
g. Dam -
Type - Zoned earthfill embankment
Length (feet) - 555
Height (feet) - 66
Crest Width (feet) - 20

Slopes - Upstream - 3H:1V. There is an 18 foot wide
bench between Elevations 968.0 feet
and 969.0 feet M.S.L. and a 10 foot
wide bench between Elevations
990.9 ft. and 991.8 ft. M.S.L.

Downstream - 2.5H:1V with a 10 foot wide
bench between Elevations
973.0 ft. and 973.6 ft. M.S.L.
Zoning - The inner core of the embankment (zone 1)
was constructed using relatively impervious
materials (CL, CH, ML). This core has 2H:1V
side slopes, a top width of 20 feet, and ex-
tends to Elevation 997.1 feet M.S.L. The
outer shell (zone II) consists of fractured
: and weathered shale (classified GC) material.
k. Zone II also consists of various materials
u excavated from the emergency spillway.
Cut-off - Zone I material was used to fill the cut-
off trench which extends under the entire
embankment. The trench is a minimum of
3.4 feet deep, has 2H:1lV side slopes, and
has a bottom width ranging from 12 to
25 feet.
Grout Curtain - A grout curtain was placed in the
right abutment in a zone of high per-
meability. This curtain extends for

ZThis storage volume is reserved for a 50-year accumulation
of sediment. It is not included in floodwater storage ]
computations.
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a total of 239 feet; from SCS design
Station 5+46 to 7+853 (see plate 8
for details).

Drains -~ The drain system for the dam consists of a
chimney drain between the downstream face
of the zone I material and the zone Il
material, a foundation drain trench, a
blanket drain, and a toe drain. Rock
gutters were also placed at the junction
of the embankment and emergency spillway
and at the junction of the embankment and
left abutment to provide surface drainage.

Diversion and Regqulatory Tunnel - None

Spillway (Emergency Spillway) -

Type - Trapezoidal earth and rock cut channel at
the right abutment

Length (feet) - 460
Bottom wWidth (feet) - 30
Side Slopes -~ Against Right Abutment - 2H:1V
Towards Dam - 3H:1V
Crest Elevation (feet M.S.L.) - 997.1

Requlatory Outlets (Principal Spillway) - The prin-
cipal spillway 1s a drop-inlet structure consisting
of a two-stage reinforced concrete riser connected
to a 30 inch outlet pipe. The low-level inlet is a
9 inch by 15 inch orifice (invert Elevation 968.0 ft.
M.S.L.). The upper level intake consists of two
concrete overflow weirs (crest Elevation 980.7 ft.
M.S.L.) with a total weir length of 15 feet. There
is also an 18 inch reservoir drain pipe extending
from the base of the riser unit into the reservoir.
This drain pipe is controlled by an 18 inch slide
gate which is operated by a control located on the
top of the riser unit.

. e e i e+

3The SCS stationing shown on the plate included in Appendix E
differs from that shown on the field sketch prepared during
the inspection. Unless specific reference is made to SCS
stations, stations used in this report refer to the station-
ing shown on the field sketch and top of dam profile in
Appendix A.




2.1

SECTION 2 - ENGINEERING DATA

DESIGN

PA 480 was designed by the SCS as a single purpose
flood prevention structure. It is one of eight flood
control dams in the Harmon Creek Watershed. It was
designed to retard the 100-year frequency storm without
discharge occurring in the emergency spillway.

PA 480 was designed according to standard SCS procedures
for structures of this type. Information reviewed for
this report included the following:

1) SCS Drawings No. PA 480-P, "Harmon Creek
Watershed Project, Floodwater Retarding Dam
PA 480, Brooke and Hancock Counties, West
Virginia, Washington County, Pennsylvania,"
43 sheets, 1976.

2) "Design Report, Site PA 480, Harmon Creek
Watershed, Pennsylvania," U.S. Department of
Agriculture, Soil Conservation Service,
undated.

3) The correspondence file containing the permit
application for the dam and inspection reports
filed by the Pennsylvania Department of
Environmental Resources' (PennDER) personnel
during construction of the dam.

"As built" plans have not yet been completed for this dam.

CONSTRUCTION

PA 480 was built by Gal of Charleroi, Pennsylvania and
Soloman-Teslovich of Masontown, Pennsylvania. Construc-
tion was begun in March 1978 and all work except for
construction of the riser unit and placement of the

rock gutters between the right abutment and embankment
was completed by December 1978. This remaining work
was completed in the spring of 1979.

No significant problems were reported by SCS or PennDER
personnel during the construction of the dam.

OPERATION

The reservoir level is typically maintained by the low-
level inlet of the riser structure at Elevation 968.0 feet
M.S.L. Washington County and SCS personnel inspect the




dam each year according to the procedures for annual
inspections of SCS dams of this type. Routine maintenance
is performed by Washington County personnel.

EVALUATION
a. Availability - The information reviewed is readily

avallable from the SCS office in Harrisburg, Pennsy-~
lvania and PennDER's File No. 63-84.

b. Adequacy =~ The information available is adequate
for a Phase I inspection of this dam.

c. Validity -~ There is no reason at the present time
to question the validity of the available information.




SECTION 3 =~ VISUAL INSPECTION

3.1 FINDINGS

a. General - The visual inspection was performed on
27 March 1980. There had been relatively heavy
rainfall in the area on the days immediately
preceding the inspection. However, no unusual
weather conditions were experienced during the
inspection and the reservoir level was at Elevation
968.9 feet M.S.L., 0.9 foot above normal pool.
The dam and appurtenant structures were found to
be in good condition at the time of the inspection.
Noteworthy observations made during the wvisual
inspection are described in the following paragraphs.
The complete visual inspection check list, field
sketch, top of dam profile, and typical cross-
section are presented in Appendix A.

b. Dam - The following is a list of the minor deficien-
cies observed during the visual inspection of the
embankment and abutments.

1) There are several areas on the right abutment
above the emergency spillway where there is
some minor erosion and sloughing of the

. abutment slopes taking place. This problem
is at least partially caused by groundwater
seepage from the area behind the abutment and
exposed zones of soft weathered mudstone. A
number of small springs were observed on the
abutment, all of which were flowing less than
l g.p.m. This seepage had saturated the
abutment slope in several locations. On the
three benches above the emergency spillway,
there was some ponded water which probably
collected during recent rainfall. This
condition is not believed to be a serious
problem at the present time.

2) A small erosion channel has developed parallel
to the rock gutter which runs along the
downstream side of the embankment at the
junction of the embankment and the emergency
spillway.

3) Some ponded water was observed on the bench
on the downstream side of the embankment.
Several areas on the embankment below this
bench were relatively saturated. Because the




bench was approximately 4 feet higher than
the pool level at the time of the inspection,
this water was probably the result of recent
precipitation and not seepage through the
embankment.

Appurtenant Structures - Both the concrete riser
unit and impact basin were in good condition at
the time of the inspection. There was a small
slump at the downstream end of the emergency
spillway.

Reservoir Area - The slopes of the reservoir and
watershed are relatively steep. The area above

the right abutment is the site of a strip mine.

The remainder of the watershed is primarily forests
with some pastureland.

There were several areas in the watershed where
some sloughing of the steeper slopes had taken
place. This should not present a significant
problem for the dam or reservoir.

The dam was designed to provide storage for a 50-
year accumulation of sediment. There was no
evidence which indicated that sedimentation was
occurring at a faster rate than that anticipated
by the SCs.

Downstream Channel - The slopes of the downstream
channel are moderate. There is a one-lane access
road to the dam over the downstream channel approx-
imately 200 feet downstream from the dam. Two

48 inch pipes carry flow under the road embank-
ment. There are also 2 railroad lines 2000 feet
downstream from the dam. The railroad lines are
on embankments which are approximately 30 feet
high. Flow under the embankments is carried by a

5 foot by 5 foot box culvert.

Several homes are located approximately 6000 feet
downstream from the dam.




4.1

SECTION 4 -~ OPERATIONAL PROCEDURES

PROCEDURES

The dam and appurtenances are inspected by Washington
County and SCS perscnnel each year according to the
procedures for annual inspections of SCS dams of this
type. Formal maintenance and inspection procedures are
presented in the "Erosion and Sediment Control Plan"
for the dam.

MAINTENANCE OF DAM AND APPURTENANCES

Routine maintenance is performed periodically by Washington
County personnel. Formal maintenance procedures are
described in the "Erosion and Sediment Control Plan"

for this dam. At the present time, mairntenance of the

dam and appurtenances is considered to be adequate.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

An emergercy warning procedure is being developed for
PA 480. However, at the present time, no formal procedure
is in effect.

EVALUATION OF OPERATIONAL ADEQUACY

The present operational and maintenance procedures for
the dam are considered to be adequate. Formal emergency 1
warning procedures should be developed and implemented.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data - Hydrologic and hydraulic design
calculations for PA 480 were obtained from the SCS
design report for this dam. The dam was designed
to reduce floodwater damages in the Harmon Creek
wWatershed by retarding the 100-year frequency
storm without discharge occurring in the emergency
spillway. A sediment storage volume equal to a
50-year accumulation of sediment has been provided
in the impoundment.

The design high water and top of dam elevations
were determined by routing the emergency spillway
and freeboard hydrographs developed by the SCS
through the reservoir and dam. Both hydrographs
were based on a storm duration of 6 hours. A
summary of the rainfall and hydrograph data used

in the design of the dam is presented in Appendix D.

Experience Data - During the brief lifetime of the
structure, there have been no major floods reported
in the watershed. The elevation of a high water
mark on the riser unit, Elevation 970.9 feet

M.S.L. indicates the highest reservoir level was
2.9 feet above normal pool. This corresponds to a
discharge of 7 c.f.s. from the principal spillway.
The date at which this reservoir level was reached
is unknown.

Visual Observations ~ No conditions were observed
during the visual inspection which would indicate
that the dam and appurtenances could not perform
satisfactorily during a flood event.

Overtopping Potential - PA 480 is an "Intermediate"
size =-"Significant" hazard dam requiring evaluation
for a spillway design flood (SDF) in the range of
the 1/2 Probable Maximum Flood (1/2 PMF) to the
Probable Maximum Flood (PMF). Because of the

small size of the drainage area and because the

dam is on the low end of the "Intermediate" size
category, the 1/2 PMF was selected as the SDF.

The SCS has designed the dam using an SDF essentially
equal to the PMF (see Appendix D). After reviewing
the calculations prepared by the SCS and judging
them to be accurate, it was determined that further
hydrologic and hydraulic analysis was unnecessary.

12




Spillway Adequacy - The dam and reservoir, as
outlined above, was designed based on a freeboard
hydrograph essentially equal to the PMF. The
spillway is therefore considered to be "adequate".

]
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations - The minor slumping of the
right abutment and the slump at the downstream end
of the emergency spillway do not represent a
threat to the continued structural stability of
the dam at the present time.

It is recommended that the seepage and sloughing
of the right abutment be monitored during future
inspections to ensure that these conditions do not
become serious.

Desi and Construction Data ~ Calculations of
embankment slope and foundation stability were not
available for review. However, a summary report
from the SCS Soil Mechanics Laboratory at Lincoln,
Nebraska dated 7 October 1971 presented the results
of the laboratory soil testing program and slope
stability analysis performed. Total stress shear
strength parameters obtained and used in the slope
stability analysis were reported as follows:

Foundation Materials -
Soil Type - Clayey Sand (SC)

Type of Test Performed - Direct Shear
Angle of Internal

Friction (g) - 42°
Cohesion (C) - 200 p.s.f.
Sample Type = Undisturbed Shelby
Tube Sample

(Note: The shear parameters were reduced to g =
35° and ¢ = 200 p.s.f. for the stability analysis
to approximate the total stress shear parameters
because the parameters from the slow direct shear
test approach the effective stress values.)

Zone 1 (core) Embankment Materials -

Soil Type - weathered Shale (CL)
Type of Test Performed - Consolidated Undrained

Triaxial Shear Test
Angle of Internal

Friction (@) - 20°
Cohesion (c) = 425 p.s.f.
Sample Type =~ Minus No. 4 Sieve, Re-

molded and compacted at
100% standard Proctor




Zone 11 (shell) Embankment Materials -

Soil Type - Shale (CL)

Type of Test Performed - Consolidated Undrained
Triaxial Shear Test

Angle of Internal

Friction (p) - 15.5°
Cohesion (c) =~ 425 p.s.f.
Sample Type - Minus No. 4 Sieve, Re-

molded, and compacted
at 95% Standard Proctor

The results of 12 stability calculations (using a
Modified Swedish Circle Method) was presented.

The resulting minimum factor of safety for the
upstream slope under full drawdown conditions was

1.35 with an 18 foot wide berm at Elevation 968.0 feet
M.S.L. and 3H:1V slope. The geometry of the

upstream slope was later revised to include an
additional 10 foot wide berm at Elevation 989.0 feet
M.S.L. The resulting minimum factor of safety for

the downstream slope (2.5H:1V) under steady state
seepage was 1.48 with a 10 foot wide berm at

Elevation 970.0 feet M.S.L. and a drain at c/b =

0.6 (or at a distance 0.6 times the base length of

the downstream slope downstream from the vertical
plane of the downstream edge of the crest of the

dam). The embankment internal drainage design was
later revised to place the drain at ¢/b = 0.7 and

to include a chimney drain, a drainage blanket, ¥
and a toe drain. The chimney drain was installed
primarily for additional stability.

Based upon the above information, coupled with the
visual inspection, it is concluded that further
stability assessments of the embankment are not
necessary.

The right abutment consists of shale, siltstone,
sandstone, and limestone. Some of the very soft,
highly weathered shale and siltstone were considered
to be a calcereous mudstone. These soft zones
varied in thickness and slickensides were found in
these deposits during the boring program. It was
these soft zones which caused localized slumping

and sliding in the emergency spillway after excavation
because of fractures opening up due to rebound and
change in the water table pattern. Wwith time,
additional slumping and sliding will occur in the
emergency spillway area due to continued softening
of the exposed areas of the mudstone. It is
estimated that these localized slumps will not
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interfere with the functioning of the emergency
spillway but should be observed periodically to
insure that the emergency spillway channel remains
completely open.

c. Operating Records - Nothing in the operating
information available indicates cause for concern
relative to the structural stability of the dam.

d. Post-Construction Changes ~ No changes adversely
affecting the structural stability of the dam have
been performed.

LR 14 2

2 e. Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States", Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams". This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is
not warranted.




SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

7.

a. Safety - The dam and its appurtenant structures
were found to be in good overall condition at the
time of the inspection. PA 480 is an "Intermediate"
size -~ "Significant" hazard dam requiring evaluation
for an SDF in the range of the 1/2 PMF to PMF.
Because of the relatively small size of the drainage
area and because the dam is on the low end of the
"Intermediate" size category, the 1/2 PMF was
selected as the SDF. As was discussed in Section
5, the spillway and reservoir were determined to
be of sufficient size to safely pass the SDF
without overtopping the dam. The spillway is
therefore considered to be "adequate'.

b. Adequacy of Information - The information available
1s consldered to be adequate for a Phase I Inspection
Report.

c. Urgency - No urgent remedial work is regquired.

The owners of the dam should undertake the minor
repair item described in Section 7.2 as soon as
possible.

d. Necessity for Additional Data/Evaluation - No
conditions were observed during the inspection of
this dam which would warrant additional evaluation
at this time.

RECOMMENDATIONS /REMEDIAL MEASURES

The inspection revealed only one deficiency which should
be corrected as soon as possible, namely, the repair of
the erosion ditch described in paragraph 3.1.b., item 2.

It is also recommended that the slumping areas on the
right abutment and the small slump at the downstream
end of the emergency spillway be monitored in future
inspections to ensure that these conditions do not
become serious.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

17




2)

3)

During periods of unusually heavy rainfall,
provide around-the-clock surveillance of the
dam.

When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.




o
L

APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION
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APPENDIX B

ENGINEERING DATA CHECK LIST
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.09 sg. mi. (Primarily forests with

some strip mining activity)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 968.0 ft. M.S.L.

(25.1 ac.-£ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 997.1 ft. M.S.L.
(212.3 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: 1000.2 ft. M.S.L. (253.0 ac.-ft.)

ELEVATION TOP DAM: 1010.0 ft. M.S.L.

SPILLWAY: (Emergency Spillway)

a. Crest Elevation 997.1 £ft. M.S.L.
b. Type Vegetated trapezoidal earth and rock cut channel
c. Bottom Width (Perpendicular to Flow) 30 ft. (bottom width)
d. Length of Spillway along Centerline (Parallel to Flow)
460 f¢t.

e. Location Spillover _Right abutment
£. Number and Type of Gates  None 4

OUTLET WORKS: (Principal Spillway)

- a. Type 2 stage reinforced concrete riser
- | b. Location 125 tt. from the left abutment
c. Entrance Inverts El. t. M.S.L. (low-level intake):
d. Exit Inverts El. . t. M.S.L.
: : (upper~ievel intake)
e. Emergency Drawdown Facilities 18 in. drain pipe, entrance
invert at El. U48.2 ft. M.S.L.

HYDROMETEOROLOGICAL GAGES: _ None

a. Type
b. Location
C. Records

b oA Aer T B3 E A s

MAXIMUM NON-DAMAGING DISCHARGE No records available

s it s & m o




APPENDIX C

S S By it

PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS




DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View -
Top Photo ~ Overall View of the Upstream Face of the
(OV-T) Dam from the Right Abutment

Bottom Photo - Overall View of the Downstream Face of
(OV-B) the Dam from the Emergency Spillway

Photograph Location Plan

Photo 1 - View of the Riser Unit, Reservoir, and Right Abut-
ment

Photo 2 - View of the Impact Basin

Photo 3 - View of the Downstream Channel from the Crest of
the Dam

Photo 4 - View of Water Collecting at the Toe of the Bench
on the Downstream Site of the Embankment

Photo 5 - View of the Emergency Spillway Loeking Upstream

Photo 6 - View of the Slumping Area on the Right Side of the
Emergency Spillway

Photo 7 - View of the Slumping Areas and Erosion on the Right
Abutment Above the Emergency Spillway

Photo 8 - View of the Slumped Area at the Downstream End of
the Emergency Spillway

E | Note: Photographs were taken on 27 March 1980.
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ORI it |

PHOTO 1. View of the Riser Unit, Reservoir, and Right Abutment {

e,

PHOTO 2. View of the Impact Basin




PHOTO 3.

View of the Downstream Channel from the Crest of the Dam

PHOTO 4. View of Water Collecting at the Toe of the Bench on the

Downstream Side of the Embankment




o~ pe—y

PA 480

PHOTO 5. View of the Emergency Spillway Looking Upstream

. N o' . .{g,
portig- £ pig L
A

PHOTO 6. View of the Slumping Area on the Right Side of the
Emergency Spillway




PA 480

PHOTO 7. View of the Slumping Areas and Erosion on the Right Abutment
above the Emergency Spillway

PHOTO 8. View of the Slumped Area at the Downstream End of the
Emergency Spillway




finr vt s X8 X1 b Sl

P >2, owthFen . ke S T, e Nt

APPENDIX D :

; HYDROLOGIC AND HYDRAULIC COMPUTATIONS




MICHAEL BAKER, JR., INC.
THE BAKER ENGINEERS

Box 280
Beaver, Pa. 15009

Subject PA- 920 $.0. No.

APRIDK D = MY070L0GIC AN Shoot Nc. of
/‘HDI?A{JHL COMPLUITAT ZQH.S_____ Drewing No« oo
Computed by Checked by Dete
Sudécer PAE
HTORo o0 AND #HYDRAULIC
DATA TDASE I
BEAARAS P
HYDRoLoGHL “DATA 3
STAGE \S. STORAE | Ah
DATA 4
STAGE US. DISCHRLE DATA 9

“ToP of DAM ProALE AlD
~PIAL CROSS - SECTION §

DRMNAE BASN mAP

o AN b s st fae fya




NAME OF DAM: _ PA 480

HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

PROBABLE MAXTMUM PRECIPITATION (PMP) = 24.1 INCHES/24 HOURS(I)

STATION 1 2 3 4 5
Station Description PA 480
Drainage Area (square miles) 1.09
Cumulative Drainage Area
(square miles) 1.09
Adjustment of PMF(f?r
Drainage Area (%) '2 Zone 7
6 Hours 102

12 Hours 120

24 Hours 130

48 Hours 140

72 Hours =
Snyder Hydrograph
Parameters

Zone (3) 288

W)
Cp/ct 0.57/1.7
L (miles) (5 1.44
(s)
Lca (miles) 0.30
- . 0+3
te ¢, (L-1.) (hours) 1.32

Spiliway Data
Crest Length (ft)
Freeboard (ft)
Discharge Coefficient
Exponent

(Spillway rating curve included on sheet 4)

(1)

(2)

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

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

(3)Hydrolosica1 zone defined vy Corps of Engineers, Baltimore District, for determining Snyder's Coefficients

(CP and Ct)'

(“)Snyder'l Coefficients.

(5)L ® Length of longest water course from outlet to basin divide,
Lc‘ = Length of water course from outlet to point opposite the centroid of drainage area.

1




MICHAEL BAKER, JR., INC.

THE BAKER ENGINEERS

Box 280
Beaver, Pa. 15009

Subject PA- 480 $SO.Newe

—_ ROMARKD Sheet No._z_ of Lo
Drowing Ne.

Computed by _ WDL Checked by Dote S - -Bo

A -<94BO WS DESHNE BY THE SCS T/
ACCORDANCE (I ITH STANDARD cCRITERIA - THE
DESIN FLood usEd To VETEMMWNE THE TP

of Dam ELeVATION /5 RBased oN Rawnwal
ESSeNTIALL EQUAL TO THE fLobABLE MAXIMUM
PreciP maTion) (PmP) - THE DAmM  sHould THERERNE
BE CAFARLE oF PHSSING THE PNMF W rikout
OVERTOPPING. TN Jiawd of THE AGovE, No
ADDITIONAL HYDRoLas( OR HYDRAULIC CALLULATIONS
Wekg Peebormed FRR THIS EBEPOLT,

THE SDF SEEcTEd =N séenoN § of THS REPRT
IS THE /2 PMF, “THE REST of THE EMEnce

SPILLuwAY  WKS Tlaced AT THE EL8VATION THE REseriJOIR
Lever, Would REAcH DUNL THE I00-YeAR Feod.
THERERRE | TRENE Wik BE Flow =N THE emsrtencd
SPILUAIRY DurgNe- THE <DF. USING scS DESIN
FNRRMATION | FT IS ESTIMATED THAT THE MA»1mum DEPTH
of Aouw) Tl THE EMERGENCH SPULWAY DUrING THE /2 pafF
IS 7.6 3% THE maxmum Flow VELOUTY 1S 7.8 Y faee
AND  THE TOTRL Dumamion of Aew (N THE BMERLENL
SPricuwiry 1S APReRIMATEL! b touns, THE Row AN
e T Wi THE @MERCENYY  SALLLAA 1S MT

SHaLD NeT BE Strfousiyy AHECTED BY TS Floul,

THE SPiupy 1S THELEAOZE CoNSIDEED To BE
"ADGauaTE ' ACCRIIN(G Te THE REConmENICD CRY TEUA.




A - 480

MICHAEL BAKER, JR., INC.

Subject $.0. No.
THE BAKER ENGINEERS HYDRoLDe DATA Sheet No.__ o _of _&
Box 280 Drowing No.
Beaver, Pa. 15009 Computed by “:Qﬁ Checked by Date S- .’llio

wfatmatioN Feom THE Sc3 DESIeN Reforr PR PA- 980 ¢
DRAINAGCE AlEh =
TIME oF COSCESTRATION =

/.09 so.mxz,
0..1 HeS.
SToem dukinoN +* ( Hes,
RunotF camle Numbars

DES/W D poCTAPH (M) ca/= BB
PecRand H1DROLRAPH (AMeD) cal = 7
N~ 7o Aol
HbRORAPH @) RuNoAF () 5238
BB iest
SPILLLIA, 9.7 ¢.47 b4s”
Frécéonnd 8.8 21,72 687

Fliom HMR-33 ¢ Hour PmP = 24.C =,




MICHAEL BAKER, JR., INC.

THE BAKER ENGINEERS

Box 280
Beaver, Pa. 15009

PA - 4980

$.0. Ne.

Subject

STAGE V3. SToRALE AREA “DATR  shestNo. I _of o

Drowing Ne.

Computed by

Woe

Checked by

THE PoctowiNe- Ahrmamond 13 Reem -THE sc3 DESIeN

STAGE STORAGE AREA
&9 Gec-7) | feses)
9¢8.0 [ 3.6
9% .0 ¢.8 .14
9750 as.s Sof
%80.0 56. 1 6.5
78s.0 9.5 8.1z
9%0.0 136.0 10:24
195”0 191.3 12.43
/900,0 258, 1 4%
/e65.0 33%.0 /796
{oi10,0 428.0 19.36
/o15.0 §3Lo 22,08

D ISCHARLE TRaTING

ReEMARKS

Dote —S-34 ~Bo

fo - 480 !¢

Tot

DESIFN  H6H WITR

of DA

NorRmAL  fool  ErevATmion
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MICHAEL BAKER, JR., INC. Subject PA 480

$O.Now e
THE BAKER ENGINEERS TOP 2F A PROfILE AND Shoet No._ S of L
TYPicAL Closs - <Em£ wi .
Box 280 D Drawing Ne
Beaver, Pa. 15009 Computed by ol Checked by Daote <-08 -80
1238
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Plate 1
Plate 2
Plate 3
Plate 4
Plate 5
Plate 6
Plate 7
Plate 8
Plate 9
Plate 10
Plate 11

Location Plan

wWatershed Map

Plan of Structural Works
Emergency Spillway

Fill Placement

Cut-off Trench .
Drainage

Grouting

Principal Spillway Profile
Riser

Impact Basin
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APPENDIX F

REGIONAL GEOLOGY
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PA 480
NDI No. PA 01125, PennDER No. 63-84, SCS No. PA 480

REGIONAL GEOLOGY

PA 480 Dam is located in the Pittsburgh Plateaus Section of
the Appalachian Plateaus Physiographic Province. Bedrock
units below the dam are contained in the Casselman formation
of the Conemaugh group, Pennsylvanian system. The Casselman
formation consists of cyclic sequences of sandstone, shale,
redbeds, and thin limestone and coal.

The Pittsburgh coal (base of Monongahela group) is located

in the emergency spillway at approximate Elevation 1073 feet
M.S.L. The Pittsburgh coal is approximately six feet thick
in the area and has been strip mined immediately above the
emergency spillway on the right abutment. The lower half of
the spillway is in the Pittsburgh limestone member of the
Conemaugh group and consists of thin limestone and sandstone
zones and fractured and jointed shales and siltstones. The
abutments are composed of the Connellsville, Clarksburg, and
Morgantown members of the Conemaugh group. The Connellsville
sandstone is exposed on the left abutment and shows jointing
and fracturing. High permeabilities were noted during the
exploration program in the Connellsville sandstone and the
bedrock of the Connelsville sandstone member along the
centerline of the dam in the right abutment and below the
emergency spillway cut was grouted during construction. The
bedrock below the floodplain consists of shales and sandstones
of the Morgantown member.

The abutment soils consist of residual and colluvial gravels,
silts, and clays. In the floodplain, alluvial, residual,

and some colluvium were present to a maximum depth of 25.5 teet.
These soils included clayey silts, silty and gravelly clays,

and clayey gravels.

A regional geologic map and legend are presented on the
following pages. Additional site geology can be obtained by
reviewing the "Detailed Geologic Investigation Report" in
the SCS design folder for this dam.




GEOLOGIC MAP
PA 480
ND1 No. PA 01125, Washington County

Reproduced trom
Greater Pittsburgh Region Geologic Map,
Compiled by W. R. Wagner and others, 1975

Scate: One Inch Equais Approximately Two Miles
See Legend, Next Page




GEOLOGY MAP LEGEND

GROUP FORMATION

DESCRIPTION

Allyvium

Terrace deposits

O

Pw

Sand, gravel, clay.

Sand, clay, gravel oa terraces above present
rivers; includes Carmichacls Formation,

Cyclic sequences of sandstone, shale, red beds,
thin limestones and coals,

Cyclic sequences of sandstone, shale, limestone,
and coal; contains Washington coal bed at base,

Greene
Qa
o
§ Washington
Z
=
% (a
1
} Waynesburg

4 MONONGAHELA

Cyclic sequences of sandstone shale, limestone
and coal; contains Wayncshurg coal bed at base.

Cyclic sequences of shale, limestonc, sandstone
and coal; contains Pittsburgh coal bed at base.

Casselman

Pcc

Cyclic sequence of sandstone, shale, red beds
and thin limestone aad coal.

Ames

P.
CONEMAUGH

Glenshaw

#cg

Cyclic sequences of sandstone, shale, red beds
and thin limestone and coal; several fossil-
iferous limestonc; Ames limestone bed at top,

Vanport

ALLEGHENY

Cyclic sequences of shale, sandstone, limestone,
and coal; contains Brookville coal at base and
Upper Frecport coal at top; within group are
the commercial Vanport limestone and Kittann-
ing and Clarion coals,

POTTSVILLE

Sandstone and shale; contains some conglom-
crate and locally minecable coal,

Mauch Chunk

Pocono

Red and green shale with <ome sandutone;
contains Wymps Gap and Lovalhanna lime -
stones .

Sandstonc and shale with Burguon sandstone
at top,




