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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 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 T
conditions at the time of inspection along with data available ’f
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
which might otherwise be detectable if inspected under the
normal operating environment of the structure. i

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam will
continue to represent the condition of the dam at some point in
the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more j
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential.




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Deer Lake Dam, Fayette County, Pennsylvania
NDI No. PA 01139, PennDER No. 26-53
Meadow Run
Inspected 22 July 1980

ASSESSMENT OF
GENERAL CONDITIONS

Deer Lake Dam is a "Significant" hazard - "Small" size dam
owned and operated by the Deer Lake Improvement Association.
The dam was found to be in poor overall condition at the
time of inspection.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillways will not pass the spillway design flood (SDF)
without overtopping the dam. An SDF in the range of the
100-year flood to the 1/2 Probable Maximum Flood (l1/2 PMF)
is required for Deer Lake Dam. The 1/2 PMF was chosen
because the dam is on the high side of the "Small" size
category based on storage capacity. During the 1/2 PMF, the
dam is overtopped by a maximum of 1.71 feet for a duration
of 11.50 hours. The spillways are capable of passing only
15 percent of the PMF before overtopping begins. The
spillways are therefore considered "inadequate." It is
recommended that the owners immediately initiate an engi-
neering study to further evaluate the total capacity of the
spillways and develop recommendations for remedial measures
to reduce the overtopping potential of the dam.

Due to the velocity of seepage through the embankment, the
presence of relatively large piping holes, and the under-
cutting of the toe of the embankment, the dam is classified
as being in an "Unsafe" - "Non-emergency" condition.

The inspection revealed certain items of remedial work which
should be immediately performed by the owners. Items 1
through 7 below should be completed under the direction of a
' qualified professional engineer experienced in the design
and construction of earth dams and appurtenant structures.
! These include:

1) The owners should initiate an engineering study to

. further evaluate the total capacity of the spillways
3 and develop recommendations for remedial measures
to reduce the overtopping potential of the dam.
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2)

3)

4)

5)

6)

7)

8)

9)

10)

11)
12)

13)

14)

DEER LAKE DAM

Investigate and develop recommendations for the
repair of the embankment where seepage and piping
are occurring.

Relocate the right spillway discharge channel away
from the dam and properly fill the eroded toe of
the dam.

Install a permanent concrete weir for the right
spillway.

Ipstall upstream closure (control) for the outlet
pipe.

Restore the top of dam to the same elevation as
the spillway training walls.

Remove the sediment accumulation from the left
spillway crest and develop recommendations for
erosion protection by the repair or replacement
of the channel bottom.

Fill the void on the right side of the central
spillway. Also, repair the erosion which is
occurring on the downstream face at this location.

Remove the vegetation from the left spillway
discharge channel.

Repoint the stone training walls of the left
spillway.

Repair the concrete weir of the central spillway.

Repoint the stone training walls of the right
spillway.

Clear the vegetation and debris from the right
spillway discharge channel.

Clear the vegetation from the downstream slope of
the dam.

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

1)

Develop a detaiied emergency operation and warning
system. :
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s ' DEER LAKE DAM

2) During periods of unusually heavy rain, 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.

1t is further recommended that formal inspection, maintenance,
and operation procedures and records be developed and
implemented.
Submitted by:
PSR MICHAEL BAKER, JR., INC.
Co~ N
,/"(;) »l.‘_'l"‘?'}l(i'.‘l\_ I“ ‘.' ;"“‘l\“'\vh‘ \ } fé— """M

Lo N John A. Dziubek, P.E.

AR, : Engineering Manager-Geotechnical
o ‘l' wj (-] II V“V /’
S L ey Date: _26 August, 1980
; i I
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IR Approved by:
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Colonel, Corps of Engineers
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DEER LAKE DAM

Overall View from Right Training Wall of Central Spillway
Looking at Left Embankment

Overall View tfrom Right Training Wall of Central Spiliway
Looking at Right Embankment
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
DEER LAKE DAM
NDI No. PA 01139, PennDER No. 26-53

SECTION 1 -~ PROJECT INFORMATION

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.

Purpose of Inspection - The purpose of the inspection
1s to determine if the dam constitutes a hazard to

human life or property.

DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances - Deer Lake
Dam is a 15 foot high earthfill embankment with a
total length of 547 feet, including spillways on
the left abutment, at the center of the dam, and
at the right abutment. The crest width of the dam
is 12 feet. The upstream and downstream faces of
the embankment have slopes of 2H:1V (Horizontal to
Vertical).

The principal spillway, located in the center of

the dam, is a concrete, broad-~crested weir 54.9 feet
wide (see Appendix A 14 for spillway profile).

The top width of the weir is 3.1 feet. The upstream
and downstream face of the weir are vertical and
approximately 0.6 feet high. The sides, consisting
of rough stone mortared together, are approximately
1 foot thick. The spillway on the right abutment
has a rock pile crest 32.2 feet long with a top
width of approximately 1 foot. The channel has a
rock bottom and sides of rough stone mortared
together. The spillway on the left abutment has

a 14.9 foot long earthen crest with a top width of
approximately 1 foot. The channel has an earth
bottom and sides of rough stone mortared together.

The outlet works consists of a 14 inch cast-iron
pipe through the embankment, approximately 5 feet
to the left of the principal spillway. The pipe
exits through a masonry pit at the downstream toe
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where the control valve is located. The pipe
discharges into the stream channel 5 feet down-
stream from the valve pit.

Location - Deer Lake Dam is located in Wharton
Township, Fayette County, Pennsylvania on Meadow
Run, a tributary to the Youghiogheny River. The
coordinates of the dam are N 39° 50.6' and W 79°
35.4'. The dam and reservoir can be located on
the USGS 7.5 minute topographic quadrangle, Fort
Necessity, Pennsylvania.

Size Classification -~ The height of the dam is

15 feet and the reservoir volume at the top of the
dam is 543 acre-feet. The dam is therefore in the
"Small" size category.

Hazard Classification - There is one home approxi-
mately 3500 feet downstream, an additional 4 homes
approximately 13,500 feet downstream (in a narrow
valley) and a rural road which would suffer
economic damage if the dam were to fail. 1It is
not expected that any loss of life would occur.
The dam is therefore considered to be in the
"Significant" hazard category. -

Ownership - The dam and reservoir are owned by the
Deer Lake Improvement Association, P.0. Box 712,
Chalkhill, Pennsylvania 15421. Mr. Jack Hughes
is the current president of the association.

Purpose - The reservoir is used for recreational
purposes by the members of the Deer Lake Improvement
Association.

Design and Construction History - No design informa-
tion 1s available for Deer Lake Dam. The dam was
built by Mr. Charles H. Seaton of Uniontown,
Pennsylvania in 1906 for recreational purposes on
his estate. The dam consisted of an earth embankment
with the spillway located in the center of the

dam. In 1908, Mr. Seaton had auxiliary channels
excavated in the left and right abutments of the
dam. In 1916, Mr. Seaton had the embankment

raised to a height of 4.25 feet above the crest of
the main spillway, located in the center of the

dam. This work was done at the request of the

Water Supply Commission of Pennsylvania (predecessor
to the Pennsylvania Department of Environmental
Resources [PennDER]). The plans were prepared by
Mr. W.S. McClay, Engineer, and are included as

Plate 3 in the report.




h. Normal %perational Procedures - The reservoir is.
typically at the principal spillway crest elevation
S (Elevation 1929.0 feet Mean Sea Level [M.S.L.]).

There are no written formal operational procedures
for Deer Lake Dam.

1.3 PERTINENT DATA

Drainage Area (square miles) - 4.93

b. Discharge Capacity at Dam Site (cfs) =~

Combined Spillways Capacity at Minimum
Top of Dam (El. 1931.5 ft. M.S.L.) - 1050

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

Average Top of Dam - 1932.0
Minimum Top of Dam - 1931.5
Normal Pool - 1929.0
Maximum Design Pool - Unknown
Crest of Principal Spillway Weir - 1929.0
Maximum Tailwater - Unknown
Streambed at Toe of Dam - 1916.5+

: d. Reservoir (feet) -

Length of Maximum Pool =~ 5400
Length of Normal Pool - 4630
e. Storage (acre-feet) -
Top of Dam (El. 1931.5 ft. M.S.L.) - 543
Normal Pool (El. 1929.0 ft. M.S.L.) - 359
f. Reservoir Surface (acres) -
Top of Dam (E1l. 1931.5 ft. M.S.L.) - 96.4
Normal Pool (El. 1929.0 ft. M.S.L.) - 60
g. Dam -
Type - Earthfill
Length (feet) - 547
i Height (feet) - 15
3 Crest Wwidth (feet) - 12
§ Side slopes - Upstream - 2H:1V
f Downstream - 2H:1V
|

Zoning - No information on zoning is available.

] Impervious Core - In the correspondence in the PennDER
File No. 26-53, there is information
indicating the presence of a clay




puddle core; however, Plate 3 does

not show the clay core throughout

the length of the embankment.
Cut-off - No information on cut-off is available.

Drains - None
h. Diversion and Regulating Tunnel - None
i. Spillways -

Left Abutment:

Type - Earth channel, heavily vegetated, with ver-

tical sides of rough stone mortared together.
Location - Approximately 31 feet from left abutment.

Length of Crest Perpendicular to
the Direction of Flow (feet) -
Top Width of Crest Parallel to
the Direction of Flow (feet) -
Crest Elevation (feet M.S.L.) -
Gates -

Downstream Channel - An earth channel with mortared

14.9

1+
1929.9
None

stone sides and a 9 percent
slope extending to below the

toe of the dam.

is heavily vegetated with weeds
and brush and ends in woods at

The channel

the toe of the dam. There is
exposed rock paving on the
lower portion of the channel.

Center of Embankment:

Type - Concrete, broad-crested weir with vertical
upstream and downstream faces and channel
sides of rough stone mortared together.

Location - Approximately 162 feet from the left

abutment.
Length of Crest Perpendicular to
the Direction of Flow (feet) -
Top Width of Crest Parallel to
the Direction of Flow (feet) =~
Crest Elevation (feet M.S.L.) -
Gates -

54.9

3.1
1929.0
None

Downstream Channel - A channel with a concrete

bottom, mortared stone vertical
sides extending for 16.9 feet
downstream of the spillway
crest, and a 15 percent slope.
This channel empties to a set
of stone stairs which drop

8.5 feet to the natural stream
bottom.




Right Abutment:
3 . Type - Rock pile crest with vertical sides of rough
stone mortared together.
Location - Approximately .17 feet from the right

abutment.
Length of Crest Perpendicular to
the Direction of Flow (feet) - 32.2
Top Width of Crest Parallel to
the Direction of Flow (feet) - 1+
Crest Elevation (feet M.S.L.) =- 1929.2
Gates - None

Downstream Channel - A channel with a rock bottom,
mortared stone vertical sides
extending for approximately
30 feet beyond the spillway
crest, and a 15 percent slope.
The channel empties into a
natural channel that meanders
along the toe of the dam and
connects with the normal stream
channel.

j. Outlet Works - The outlet works consist of a 14 inch
cast-iron pipe placed through the embankment. The
pipe is located approximately 5 feet to the left of
the left side of the principal spillway in the cen-
ter of the dam. It connects to a masonry pit for
the valve at the downstream toe of the dam. A gate
valve can be operated in the pit to drain the reser-
voir. The invert of the pipe at its outlet is

El. 1917.6 ft. M.S.L.

4 b o T A




2.1

2.3

SECTION 2 - ENGINEERING DATA

DESIGN

The review of information for this dam included PennDER
File No. 26-53. The following information is contained
in the correspondence file for this dam:

1) Initial inspection report by an engineer of
the Water Supply Commission of Pennsylvania
dated 4 March 1916 and continuing inspection
reports through 4 August 1961.

2) Applications and permits to drawdown the
reservoir to make minor repairs to the embank-
ment and spillways from 12 August 1965 to
27 July 1967.

3) General correspondence concerning condition
of the dam and needed repairs from 29 March
1916 to 11 September 1957.

4) Water Resources Inventory Form.

5) Drawing by W.S. McClay, Engineer, showing
proposed increased embankment dated July
1916.

Information on the design or plans of the dam was not
available.

CONSTRUCTION

Deer Lake Dam was built in 1906 for recreational purposes
by Mr. Charles H. Seaton of Uniontown, Pennsylvania.

In 1908, auxiliary spillway channels were excavated

into the left and right abutments. The dam was elevated
in 1916, at the request of the Water Supply Commission,
to 4.25 feet above the crest of the principal spillway
in the center of the embankment.

OPERATION

There are no operation records available for this dam.
The reservoir is normally at the principal spillway
crest level.

EVALUATION

a. Availability - The information reviewed is readily
_available from PennDER File No. 26-53. Additional




information was obtained by interviewing the
owners.

b. Adequacy - The information available is adequate
for a Phase I Inspection of this dam.

c. Validity - There is no reason to doubt the validity
: of the information reviewed.

[T
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The inspection was performed on 22 July
1980. A rainfall of approximately 2 inches occurred
the night before the inspection. During the
inspection, intermittant showers occurred. According
to the owners' representative, the pool level was
a couple of inches below the crest of the central
spillway the day before the inspection. The dam
and appurtenant structures were found to be in
poor overall condition at the time of inspection.
The amount, height, and thickness of the vegeta-
tion on the downstream slope and toe areas made a
visual inspection of these areas difficult.
Noteworthy deficiencies observed during the visual
inspection are described in the following para-
graphs. The complete visual inspection check
list, field sketch, top of dam profile, and
typical cross-section are presented in Appendix A.

b. Dam - The dam was covered with a thick growth of
vegetation making the visual inspection difficult.
The following is a list of deficiencies observed
during the visual inspection of the embankment and
1 abutments.

1) Seepage was observed exiting from 3 holes
approximately 6 to 8 inches in diameter
located at the right end of the right embankment.
The estimated volume of flow from these holes
was 25 g.p.m. The water was clear; however,
the velocity was great enough to pick up an
occasional grain of soil and move it further
downstream. According to the owners' represen-
tative, this seepage has been occurring for
the past several years, but he could not say
whether the holes were more developed or the
volume of flow has increased. 1In addition,
he was not able to tell if the volume of flow
was related to the reservoir level. '

2) The top of dam is lower on the right embankment
than the level of the central spillway training
walls.

: 3) Some erosion has occurred to the right of the
3 right training wall of the central spillway.
A void, approximately 2 feet deep by 8 inches
in diameter, was present in this area. The
cause of this void was not readily apparent.

)




4) The discharge channel of the right spillway
curves back toward the dam and is undercutting
the toe of the embankment. A six foot vertical
face has been formed at the toe of the dam by
this channel.

c. Appurtenant Structures -

1) Left Spillway -

a) The spillway is full of sediment deposits,
especially at the location of the foot
bridge. All sediment deposits should be
removed and recommendations should be
made for erosion protection for the
channel bottom.

b) The spillway crest is very irregular and
should be repaired.

c) The discharge channel is heavily vegetated
and should be cleared.

d) The loose stone training walls should be
repointed.

2) Central (Principal) Spillway -

a) The concrete weir is cracked and leaking
and should be repaired.

b) Some erosion has occurred in the discharge
channel to the right of the right training
wall. This erosion should be repaired.

3) Right Spillway -

a) The spillway weir consists of loose
stone. Consequently, it is very easy
for the water to flow through and under
the stone and possibly undermine the
rest of the spillway structure. It is
recommended that a permanent concrete
weir -be installed for the crest of this
spillway.

b) Some of the stones in the training walls
were loose and should be repointed.

c) The discharge channel had debris and
vegetation which could impede the discharge.
This blockage should be removed.




d) The discharge channel curves back toward
the dam and is undermining the embankment
toe. The channel should be relocated
away from the toe and the eroded area
repaired.

4) Outlet Works - The outiet works consists of a
14 inch cast-iron pipe with a gate valve
located near the downstream end of the central
spillway. The valve is operated annually and
appears to be in fair condition. A minor
amount of flow was exiting the pipe at the
time of inspection. It is recommended that
upstream closure for the pipe be provided in
order to protect the embankment in the event
of a pipe rupture.

Reservoir Area - The slopes of the reservoir are
gently sloped. Some of the area has been developed
into residential areas and the rest is forested.

A study was conducted by the lake owners in 1976

to determine the extent of sedimentation in the
reservoir. The study concluded that the reservoir
has an average of 3.3 feet of accumulated soft
sediment.

Downstream Channel - A road bridge is located
approximately 200 feet downstream from the dam.
This bridge has an approximate opening 30 feet
wide by 9.5 feet high and should not constrict the
discharge from the dam. The downstream channel
slope is slightly less than 1 percent for the
first 4000 feet, then it changes to a narrow,
steep (gradient greater than 2 percent) channel.
There is one home approximately 3500 feet downstream
and four homes located approximately 13,500 feet
downstream that would suffer economic damage. A
township bridge is also located at this spot.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal, written procedures to be followed
in the event of an impending failure of the dam. It is
recommended that formal emergency procedures be pre-
pared, prominently displayed, and furnished to all
operating personnel.

4.2 MAINTENANCE OF DAM

Maintenance of the dam is the responsibility of the
Deer Lake Improvement Association. There are no formal
inspection and maintenance procedures for Deer Lake
Dam. However, the owners cut all vegetation and visually i
inspect the dam once each year. It is recommended that ;
formal inspection and maintenance procedures be developed
and implemented.

4.3 MAINTENANCE OF OPERATING FACILITIES ]

There are no formal procedures for maintenance of
operating facilities; however, once a year the owners
of the dam operate the outlet works. It is recommended
that procedures for maintenance of operating facilities
be developed and implemented.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning procedure in the event of a dam
failure. An émergency warning procedure should be
developed.

4.5 EVALUATION OE OPERATIONAL ADEQUACY

There are no formal, written operational procedures for
Deer Lake Dam. It is recommended that formal, written
operational procedures be developed and implemented.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data - There is no detailed hydrologic or
hydraulic design information available for Deer
Lake Dam.

Experience Data - No records concerning the effects
of significant floods on the dam and spillway are
available.

Visual Observation - There is a wooden footbridge
over the downstream channel of each of the three
spillways; however, these have no effect on flow
in the spillways. The spillway on the left abutment
is sedimented in, heavily vegetated, and has a
crest with an irregular top width. The spillway
channel should be cleaned and the bottom should be
repaired or replaced for erosion protection. The
concrete weir in the centiral spillway is showing
signs of crumbling and should be repaired. The
rock pile crest of the right spillway, on the
right abutment, is not uniform and in poor con-
dition. The crest should be made uniform and

leaks through the crest should be repaired so that
water flows over the crest. The downstream channel
should be cleaned and a new alignment away from
the toe of the dam should be excavated to the
natural stream. The sides of the spillway channels
are rough stone mortared together. There are
cracks in the mortar and some stones are broken
loose. Cracks should be filled and loose stones
should be repointed.

Overtopping Potential - Deer Lake Dam is classified
as a "Significant" hazard - "Small" size dam
requiring evaluation for a spillway design flood
(SDF) in the range of the 100-year flood to the

1/2 Probable Maximum Flood (1/2 PMF). Since the
dam is on the high end of the small size category
based on storage capacity, the 1/2 PMF was chosen
as the SDF.

The hydrologic capabilities of the dam, reservoir,
and spillways were evaluated by routing the 1/2
PMF through the reservoir with the aid of the U.S.
Army Corps of Engineers' Flood Hydrograph Package,
HEC-1 DB. Analysis of the dam and spillways show
that the dam will be overtopped by a maximum of
1.71 feet for a duration of 11.50 hours. The
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spillways are capable of passing 15 percent of the
PMF before overtopping of the dam begins.

Spillway Adequacy - The dam, as outlined in the
above analysis, 1s not capable of passing the

1/2 PMF without overtopping. The spillways are
therefore considered "inadequate" according to the
recommended criteria.

13




SECTION 6 ~ STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations - The seepage and piping holes
located at the right end of the right embankment
are a serious threat to the continued safety and
stability of this dam. The volume, velocity, the
presence of relatively large diameter piping
holes, and the occasional migration of a soil
grain further downstream, indicate that this area
will continue to become progressively worse. It
is recommended that the owners immediately retain
the services of a qualified professional engineer
experienced in the design and construction of
earth dams and appurtenant structures to develop
recommendations for the repair of this portion of
the embankment. The continued undercutting of the
toe of the embankment by the discharge channel of
the right spillway should be repaired by relocat-
ing the channel away from the dam and properly
filling this area. In addition, the left spillway
bottom should be examined and recommendations made
for erosion protection.

Design and Construction Data - No design or construc-
tion data were available for review. Given the

age of the structure (constructed in 1906) and the
state-of-the-art in geotechnical engineering and

dam design at that time, it is expected that no
stability calculations were performed. General
experience with slopes of modest heights, inclina-
tions, and materials similar to those of this dam
indicates that, in the absence of adverse soil and
hydraulic conditions related to unfavorable seepage
and piping features, the dam slopes could be shown
to satisfy the necessary sliding stability require-
ments. The real concern is not routine sliding
stability of idealized cross-sections but seepage
and piping failure modes related to localized soil
and hydraulic conditions in the dam embankment and
foundation. These failure modes should be addressed
in the recommended seepage and piping investigation.

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

Post-Construction Changes - No known changes
adversely affecting the structural stability have
been performed.

14
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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.

4
3
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7.1

SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

DAM ASSESSMENT

a. safety - Deer Lake Dam was found to be in poor
overall condition at the time of inspection. Deer
Lake Dam is a "Significant" hazard - "Small" size
dam requiring an SDF in the range of the 100-year
flood to the 1/2 PMF. The 1/2 PMF was chosen as :
the SDF because the dam is on the high side of the !
“Small" size category based on storage capacity.
As presented in Section 5, the spillways and
reservoir are not capable of passing the 1/2 PMF
without overtopping the dam. The spillways are
capable of passing only 15 percent of the PMF :
before overtopping of the dam begins. Therefore, ‘
the spillways are considered "inadequate".

The visual inspection revealed a number of features,
particularly those related to seepage and piping
phenomena, that are in need of immediate attention.
It is recommended the owners retain the services
of a qualified professional engineer experienced
in the design and construction of earth dams and
appurtenant structures to investigate the seepage
and piping, to develop recommendations for the
repair of this portion of the embankment, and to
develop recommendations for erosion protection

by repair or replacement of the left spillway
channel bottom.

In summary, Deer Lake Dam is classified as being
in an "Unsafe" - "Non-emergency" condition.

b. Adequacy of Information - The information available
and the observations made during the visual inspection
are considered sufficient for this Phase I Inspection
Report.

c. Urgency - The owner should immediately initiate
the action discussed in paragraph 7.2.

d. Necessity for Additional Data/Evaluation -~ As
discussed 1n paragraph 7.l1l.a., a detailed investiga-
tion of the seepage and piping should be immediately
initiated.

RECOMMENDATIONS /REMEDIAL MEASURES

The inspection revealed certain items of remedial work
which should be immediately performed by the owners.

16




i

Items 1 through 7 below should be completed under the

direction of a qualified professional engineer experienced

in the design and construction of earth dams and appur-
tenant structures. These include:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

The owners should initiate an engineering
study to further evaluate. the spillways
capacity and develop recommendations for
remedial measures to reduce the overtopping
potential of the dam.

Investigate and develop recommendations for
the repair of the embankment where seepage
and piping are occurring.

Relocate the right spillway discharge channel
away from the dam and properly £fill the
eroded toe of the dam.

Install a permanent concrete weir for the
right spillway.

Install upstream closure (control) for the
outlet pipe.

Restore the top of dam to the same elevation
as the spillway training walls.

Remove the sediment accumulation from the
left spillway crest and develop recommen-
dations for erosion protection by the repair
or replacement of the channel bottom.

Fill the void on the right side of the central
spillway. Also, repair the erosion which is
occurring on the downstream face at this
location.

Remove the vegetation from the left spillway
discharge channel.

Repoint the stone training walls of the left
spillway.

Repair the concrete weir of the central
spillway.

Repoint the stone training walls of the right
spillway.

Clear the vegetation and debris from the
right spillway discharge channel.




14) Clear the vegetation on the downstream slope
of the dam.

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

1) Develop a detailed emergency operation and
warning system.

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

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

It is further recommended that formal inspection,
maintenance and operation procedures and records be
developed and implemented.




APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS~-SECTION
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MICHAEL BAKER, JR., INC.
THE BAKER ENGINEERS

Box 280
Beave:, Pa. 15006

-—r L

DEER LAKE DAM
TOP OF DAM PROFILE

TYPICAL CROSS-SECTION

DATE OF INSPECTION - 22 July 1980
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APPENDIX B

ENGINEERING DATA CHECK LIST
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CEEZCK LIsT
YDROLOGIC ANKD HYDRAULIC DATA
IZNGINEERING DATA

DRAINAGEZ AREXR CEARACTERISTICS: 4.93 sg.mi. (rural land, primarily

forests and pastures)

ELEVATION T0? NORMAL POOL (STORAGE CAPACITY): 1929.0 ft. M.S.L.

(359 ac.-£ft.)

FLOOD CONTROL POOL (STORAGE CAPACITY): 1931.5 ft. M.S.L.

tv
b
<
s
-3
H
o
>
)
e
7

(543 ac.-ft.)

ZLEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1921.5 ft. M.S.L. (minimum top of dam)

SPILLWAY: Left spillway/central spillway, principal/right spillway
1929.9 ft. M.S.L./1929.0 ft. M.S.L./
a. Crest Elevation ~ 1929.2 ft. M.S.L.
b. Type Earth, open channel/Concrete, open channel/Rock, open
. channel
c. Width of Crest Parallel to Flow _1l+ ft./3.1 ft./l+ ft.
a. Length of Crest Perpendicular to Flow 12,9 ft./54.9 f
32.2 ft.

e. Location Splllover Left abutment/center/right abutment

£ Number and Type of Gates None

OUTLET WORKS: Facilities for dewatering reservoir

a. Type 14 in. C.I.P.

b. Location Apgroxlmately 5 ft. to the leit of the cE‘EfEI‘—‘—‘

c. Entrance Inverts ypknown spillway

d. Exit Inverts _p1, 1917.6 ft. M.S.L. .

e. Emergency Drawdown Facilities _Valve located 1n masonry
valve pit at downstream toe
of dam

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE No records available
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PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam

Top Photo -
(OV=-T)

Bottom Photo - View from Right Training Wall of Central
(OV-B)

Spillway Looking at Left Embankment

Spillway Looking at Right Embankment

Photograph Location Plan

Photo

Photo

Photo

Photo
Photo
Photo
Photo
Photo

Photo
Photo

Photo

Photo

Note:

:
3

1
2

0w N o0 v Wb

10
11

12

View of Upstream Side of Central Spillway

View from Left Training Wall of Central Spillway
Looking across Weir

View of Central Spillway Weir Looking Upstream
from Left Training Wwall

View Looking Upstream at Central Spillway

View of Upstream Side of Left Spillway

View of Left Spillway Bridge from Left Abutment
View of Right Spillway from Upstream

View of Downstream Side of Right Spillway from
Right Training wall

View of Valve Pit Location for Outlet Pipe
View of Downstream End of Outlet Pipe

View of One of the Seepage and Piping Holes at
Right Embankment

View of a Seepage and Piping Hole Downstream of
Right End of Right Embankment

Photographs were taken on 22 July 1980.

View from Right Training wWall of Central
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DEER LAKE DAM

PHOTO 1. View of Upstream Side of Central Spillway

PHOTO 2. View from Left Training Wali of Central Splillway
Looking across Weir




DEER LAKE DAM

PHOTO 3. View of Central Spillway Weir Looking Upstream from
Left Training Wall

(A 11 TLgb=iy N | -Im

S0 e i i
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PHOTO 4. View Looking Upstream at Central Spillway

A . _ :




DEER LAKE DAM

PHOTO 5. View of Upstream Side of Left Spiliway

PHOTO 6. View of Left Spillway Bridge from Left Abutment
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DEER LAKE DAM

PHOTO 7. View of Right Spillway from Upstream

PHOTO 8. View of Downstream Side of Right Spillway from
Right Training Wali

e 4




OEER LAKE DAM

PHOTO 9. View of Valve Pit Location for Outlet Pipe

PHOTO 10. View of Downstream End of Outlet Pipe




DEER LAKE DAM

PHOTO 11. View of One of the Seepage and Piping Holes at Right End
of Right Embankment

PHOTO 12. View of Seepage and Piping Hole Downstream at Right End
of Right Embankment




APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE
HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this

Phase I Inspection Report are based on the use of

a Snyder's unit hydrograph developed by the U.S.

Army Corps of Engineers. Due to the limited

number of gaging stations available in this hydrologic
region and the wide variations of watershed slopes,
the Snyder's coefficients may yield results of

limited accuracy for this watershed. As directed
however, a further refinement of these coefficients

is beyond the scope of this Phase I Investigation.

In addition, the conclusions presented pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.




NAME OF DAM: DEER LAKE DAM

HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

PROBABLE MAXIMUM PRECIPITATION (PMP) = _24.2 INCHES/24 HOURS(‘)

STATION 1 2 3 4 5
Station Description DEER LAKE DAM
Drainage Area (square miles) 4.93
Cumulative Drainage Area
(square miles) 4.93
Adjustment of Pﬂf(f?r
Drainage Area (%)'‘? Zone 7
6 Hours 102
12 Hours 120
24 Mours 130
48 Hours 140
72 Hours -
Snyder Hydrograph
Parameters
Zone (3 25
c sc, (@ 0.4{1.0
Pt
L (miles) (8) 4.51
L (niles)(5) 2.37
ca
= . 0-3
tP = Ct (L Lca) (hours) 2.04
Spillway Data
Crest Length (ft) 54.9 (Data for center spillway only; dimensions and rating curves
Freeboard (ft) 2.5 for 2 additional spillways are on sheets 5-9)
Discharge Coefficient 2.68
Exponent 1.5

(

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

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

(3)Hydrologica1 zone defined by Corps of Engineers, Baltimore District, for determining Snyder's Coefficients

(Cp and Ct).

(‘)Snyder's Coefficients.
(s)

L = Length of longest water course from outlet to basin divide.
Lca = Length of water course from outlet to point opposite the centroid of drainage area.
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APPENDIX F

REGIONAL GEOLOGY




DEER LAKE DAM
NDI No. PA 01139, PennDER No. 26-53
Fayette County

REGIONAL GEOLOGY

Deer Lake Dam is in the Allegheny Mountain Section of the
Appalachian Plateaus physiographic province. The area has
not been glaciated and bedrock units below the dam are
members of the Glenshaw Formation, Conemaugh Group, Pennsyl-
vanian System. This formation consists of cyclic sequences
of sandstone, shale, red beds, and thin limestone and coal.

Several coal seams are possibly located beneath the dam,
including the Upper Freeport, Lower Freeport, Upper Kittanning,
Middle Kittanning, Lower Kittanning, Clarion, Brookville,

and Mercer coals. The thicknesses of the coals beneath the
dam are not known. According to "Bituminous Coal Resources

in Western Pennsylvania" by M.A. Sholes and V.W. Skema

(1974), Pennsylvania Bureau of Topographic and Geologic

Survey, Mineral Resource Report 68, no mining activity had
occurred in the immediate vicinity of the dam at the time of
publication.

The Loyalhanna limestone is located at a great depth (estimated
700 feet) beneath the dam; however, it is known to have

several caverns (notably the "Laurel Caverns" near Summit,
Pennsylvania). No problems were observed at the dam site
related to this formatior..
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LEGEND

PERMIAN

Greene Formation

Cuche acquencen of gandatone, shale, reod
bedin, atone and eoal, base at the top af
the Upper Washington Limestone,

PERMIAN AND PENNSYLVANIAN

Washington Formation
Curlic sequencer of sandstons, shale, lime- \ Oswayo Formation

atone and coal; some red shale. sume mine- %&\\‘\§ Gireenish gray to gray shales, siitatones and
::,:"("‘Tn,.'l base at the cop of (ke Waynes. \\ \\\\ n'amldm.n becoming twereaninatu shaly
' westward. considered equivalent to tupe

Onwawn, Riceville Formatian ()¢ 10 Brie

PENNSYLVANIAN ani Craied Gt

WESTERN PENNSYLVANIA

3
3
APPALACHIAN PLATEAU Cattaraugus Formation
. Der Rrd. groy and brown shale gud sandatone
Monongahela Formation 1ith the propartine of ved decycaning west-
Pm 3 seard, susludes Vevawon aapis ot drilters
Cuclic mequences of sandatone, shale, lime- and Salamanea sandstone and conglomer.
atone and coal: limestone prominent in ate; some Limestone sw Crawtord and Erie
northern owterop areas; shale and pawd- countten
alone increase southward. commereinl :
ﬂ:glln present; base al the boltom of the
Pittaburgh Coal. Conneaut Group
Allr:‘lrmlinu aray, brm;'n. greemizsh and
h (%1 purplrah shales wnd siltutonen, sneluden
Pc C N gh For "mnk rork” o drillers and “‘Chemung”
Cuclie aequences of red and ovaw shales and “Girard” Formations of northwest-
L. and il with thin I 5 an n Penns
: e nnnplvanta,
conls; masnive Makoning Sandstone enm-
monly present at base; Ames Limestone
present in middie of aections: Brush Creek (‘anadawcy Formation
Limeatane in lower part of section. Alternating drawn shalen Qnd sndatones
Vncludes “Portage” Formation of north.
western Pewnayivania,
1 P i Allegheny Group
. Cpelie acquences of sandatone, shale, {yme-
#lowe and conl, pumerour commercal

coals, [imeatones (hicken westward: Vean-
nort Limestene in lower part of section,
includes  Freeport,  Kittanuing, and
Clarion Formationn,

PPottsville Group

Predominantty sandatonea and conglomer-
ates awath thin shatex and conls; some conis
mineabie lorally.

ANTHRACITE REGION

Post-Pottsville Formations

Rroven or grag sondstones and shale < pith
- - rome conglemerate aud nnmerana mine

E able conln.

/ Pottsville Group
Liokt gray to white, ronrae graived sand-
atonen and canglemeraten with m menr-
cerl:

ahle tneluden Shavp  Mowntrn,
Kehnylkitl, and Tumbling Run Forma-
H tionn,

. MISSISSIPPIAN

; Mme | Mauch Chunk Formation
3 me | Red shalin with brown 1o greenish gray
B el Sivauy sndstones,  ncludes Gren by

. Limeatane in Fayette, Westmoreland, and
J Nenveraet connties, Loyathanna Limestone
at the base tn southivestern Pennaploania.

¢ Poconn Group
' Prodominantly arery, hard, MARRITE, FroRa.
5 beiteted commlamerate and sandalnn, with

v shate ancluiden oo the Apptlachian
Platenu Huranon, Shenanas, Cuyahogn,
Cussesrmgn, Corep, and Keapp Forme.
tronn, ancluder  part  of Orwnyn” of
M. L. Fulier tn Potter and Tiogn counties.







